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1.Introduction. In [4], we have studied properties of H - continuum

(H- closed connected space); we apply those properties in this paper to
semigroups with 8 - continuons multiplication. We call such semigroups # -

mobs. In partieunlar, we prove:
(1) In H - coutinuum 4 -mob $ with 5% = S, each maximal proper

ideal is 8 - connected.
{2} If an Urysohn H - continuum @ - mob with identity be indecompo-

sable, then it is a group.
{3) In an Urysohn H - continuum 8 - mob S, each € - dense (left, right)
ideal containing the minimal ideal is # - connected iff §* = S.

2.Preliminaries. All spaces are supposed to be T>. A function
f(X.T) — (Y,T') is 6 - continuous iff for each z € X and open set 14
about f{x) in Y, there exists an open U about z in X with flU)C V. A

point . in {X,T) is in the 8 - closure of A € X, written z € § ~ clx A or
- U. Ais 8 - closed iff A =clgA. If

¢ clpAiTUNA#Bforany U € T\ &
ACY ¢ X, wedenote the 8 -closed of A w.r.t. Y by —cly A. Complement

of 8 - closed set is 8 -open. (X, T) is called H - closed iff every open cover
‘of X has a finite subcollection whose closures in X covers X. A subset A
:of (X, 7) is called an H -set iff every open (in X) cover of A admits a finite
"subcollcction whose closures in X cover A; in other words, iff every open (in
' X) cover of A admits a proximate subcover. A space X is called Urysohn
iff for distinct x,y € X, there exists nbd. U,,U, of z and y respectively

with U, n U, = §.
s A moh § is a topological space with a continuous associative multipli-
tion f: § — 5. A pair (P, Q) of nonempty subsets of a space X is a called
0; A C X is called

3 8 - separation relative to X iff (PNelgQ)U(QNclpP)
7 - connected relative to X iff A is not the uniou of P and Q where (P, Q) is
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a @ - separation relative to X [2]. € C X is a 6 -component of X provid(_:d
C is § -connected and 1s not a proper subset of aIl(?tllEI‘ 8 -connected set
X [4a]. X is called 8 — Ty iff for any two distinct poiuts x and y, there lEX‘l.‘-it.‘-j
disjoint 8 - open U and U, with 2 € Uz,y € U, An H —clt)sefl ccnme:,ted
set X is called an H - continmum [4a). A 6 - connected (relative to X)H
cet in X is called an H - subcontinuum of X [4al.

Definition 2.1.[4b] 4 8 -mob 5 1 ¢ topological space with o 8 - con-
finwous associative multiplication f : Sx§— S

Example 2.2.[¢b] A 6~ T H - continnum which is neither regular
nor a mob.

Let § = [0,1], T" relativized Euclidean topology on S, T topology of
countable complements on S and T be the smallest topology genn%'atcd by
T'UT" (S, T), with usual multiplication, has the required properties.

3.Ideals in H - continuum ¢ - mob. Lemma 3.1.[2 If f : X — Y
is 0 - continuous and AC X is @ - connected relative to X, then f(A) is 6
. connected relative to Y.

Lemma 3.2. 2] [fQ s e family of subsets which are 8 - connected
relative to X and no pair of which is a 8 - separation relative to X.UpeaF
is 6 - connected relative to X.

Lemma 3.3. If S is o connccted 8 - mob with left (right) identily
then each ideal of 5 is 8 - connected relative to S.

Proof. Let I be an ideal in $.a € I be fixed and b e I be ar]?tra,ry;

i e 8 - scted relative to S since
obviously, by Lemma 3.1, aS and Sb are 8 - connec -

multiplic;tion is 8 - continuous. Obviously, aS UShc I and aSNSh#0; by

Lemma 3.2, aSUSbis 6 _connected relative to S. Since [ has a left identity, |

I = Upes(SbU aS); by Lemma 3.2 again [ is 6 _connected relative to S.

Lemma 3.4.[11) If X 15 a H - closed Urysohn space, then A C X..'

implies clgA 1s 0 -closed in X.

Lemma 3.5.If X is a § — T2 space, then it is an Urysohn space

well.

Proof. In a 8 — Ty space, any two distinct pointfs are strongly sepa,
rated by two 8 - open sets U, and Uy; but = € U'I implies that_there exxst
an open V; such that ¢ € V; C V, C U, and similarly there exists an opel
W, such that y € W, c W, C Uy hence the result.

Definition 3.6.[8] If A C S, where S o semigroup, we define Jo(_
10 be the null set if A contains no ideal of § and Jo(A) is the union of @

. : 4
ideals contained in A otherunse.
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Lemma 3.7.[6] If U is open in a topologicel space X, then cllU = clpU.

Lemma 3.8. For any H -set A in a topological space X, every 6 -
open cover (w.r.t. X) has a fintte subcover.

Proof. Let {O4}a be 8 -open cover of A. As argued in Lemma 3.9,
there exists an open cover {Uq}o of A with U, C Us C O,. Since A is an

H -set in X, {Uq}q has a finite proximate subcover and hence {Oa}a has a
finite subcover.

Lemma 3.9.[4b] If S be a 8 -mob and I be an ideal in S, then clol 13

an tdeal in §.

Lemma 3.10.[2] If A is 8 - connccted relative to X and A C B C clgA,
then B s 8 - connected relative to X.

Lemma 3.11.[3] In @ H - closed Urysohn space, every H -set1s 0 -
closed and every 8 -closed set is an H -sel.

Lemma 3.12. If H and K are two disjoint H - sets in o 8 — T3 space
X. then H and K are strongly scparated by 6 -open sets.

Proof. Let & € H be fixed; for any y € K, there are 8 -open sets
U¢ and U strongly separating « and y; {U;}yer is a 8 - open cover of K
having a finite subcover [Lemma 3.8}, say Uy ..., Uy, then, if WE =npU}
and Wi =U; U..UUL, then WE and W} strongly separate @ and K
respectively and are 8 - open sets. Proceeding similarly H and K can be
strongly separated by € - open scts.

Lemma 3.13.[4a} Let S be o § — Ty H -continuum, U a 6 -open subset

of § and C be a 8 -component relative to U. Then U\U contains o 0 -
adherent pownt of C.

Lemma 3.14. If § is a connected 8 -mob and I1s an ideal of S, then
one and only one 8 -component of Iis an ideal of S.

Proof. Let I* = ST UIS. Then I* is 6 -connected relative to S

| and the § -component C' of T which contains I™ 15 an ideal of §; in fact,

CScC IScI*c Cand SC C ST ¢ I* C C. Obviously C is the only 8

~component of I which is an ideal of S.

Remark: Such an ideal is called @ -component ideal of 5.

Lemina 3.15. Let S be ¢ § — T) H - continuum 6 -mob and U a

proper 6 -open subset of § with Jy(U) # §. Let Cy be the 6 -component rdeal
of Jo(U). Then elgCy tntersects U\U.

Proof. C, C U implies ¢lgCo C U [Lemma 3.8]. ¥ clyCon(U\U) = 0,

bhen l4Cy < U and since clyCy is an ideal [Lemima 3.9], we have clyCo C
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Jo(U); also clgCo is 8 -connected relative to X [Lt311?1111'r;11 313]‘11:31 gnf1(1111(t;1‘,(:1(11
{ C(] C(] = ClgCg = C(}[C.Q G C'u = (_‘IﬁCu]; th‘ﬁ, C() 15 ¢ ()iﬁ(c’: ' ( id(“d o o
Zs weil. Now let = € Jo(U), obviously, {a}L St LS_".,- 91 : ; ;-ll_],.s, :5 et
contz;.ins + and is obviously contained in Jo(U), that 1s {ryusal JiSi
v : e exi 4 U7, such that
£ erc exists an openr Uar
I-I‘)'eh aC 6053 -fihi}l }(;,; lﬂ_ -gni‘t}i]:lluittl; of multiplication, there exists an
?)::)ei nba(T. Us (:{fa and U of x such that U us U.I'I C‘ U.. .
Now {Ua}aes 18 an open cover of § and ha‘afs a? p.1f)xu1 b j .U;l. {01’_
U then UM NN = 0, contains r and Oy C U," 10
e U?l:.{ aﬂ?l' then Uxa O, cUdori=12,...m that 15 UG .h()'l C U,
iﬁf\?i; _.;'O’I'E 6' 'ngila_riy we get open seks 0,, 03,04 c;.(-hr .({"(EBlt.Zth]lll!lg Cr)
ek that ¢« € 03 C 02 C U,0a5 C U,50s5 C U 0 = 100 T
is an open set containing & and OUSOUOS U.Sf(). rls dl_t, c }( (U}, there
in U, that is, containiug in Jo(U) as well. Thus, [})1 dll(){ ;.lmq J,D(U), there
exists an open set O such that ¢ € O € O C Jo(U) and thw
e Since Co C Jo(U),Cu N [S\Jo(U) = 0:Cy and S\Jo(U) are disjoint

H -sets (Lemma 3.11) aud arc strongly separated by two ¢ -open sets Vi

d Vu respectively [Lemma 3.12); thus Co € Vi C Vv, Jo(l7) an‘(l h‘;ncci. J
a(;l N (2{7 \IV y=0(1). Sinee Cy is a 8 -component of tht’z # -open set} tll of £
tlfe 6 —'1T2 ]H _ continuum S, by Lemma 3.13, clgCo 1 (VI\V1) # 8, that is, |

Co N (Vl\Vl) £ @ [cleCo = Col contradieting (1).

Definition 3.16[8] The imterseetion of all ideals of a semigroup S isf
called the kernel of S and 13 denoted by K.

v H - sinuum @ -mob and let F be

Lemma 3.17. Let § be @ H - con : _ Fbe o g
closed P:mb.set of S\K with the property that if Fnl -,é B for -(myKuIT}i
;n S th‘en FcI lfCisthet -component of S\F which contains A, .:

F = (‘lgC\C

Proof. Since C is the 8 component of S\F,‘t.lhe'n 6 _d;l,;\lgf

§ -connected relative to S\F [Lemma 3]0] But C 'm;'l\gplznd '
connected in S\F,C = 8 —cls\ +C andso Cis 8 »(:1051’(1‘111'1 Y.
1,CN(S\F)=C;mn fact. if there be any @ € S\F .‘-;‘l.l(,. 3 it l S
cmee clpC, then there exists an open w i’n S\F (and htjl]..(,({, 3,?2((1; I\IF)QC___
since S\ F is open in X) so that clgy oW NC =, that 15, el g
thatis, WNnC =19,a contradiction. Hence F_D clgC\C. 1 lflil hern 3_1{3
s the § -component ideal of Jo(S\F), then ' C Co [by}; e ‘1‘13 o
clgCo intersects (S\F)\(S\F) C F\ by L‘cmma 3.15. Henc y
¢lgC. Since FNC = §, we have F C clgC\C. :

-l
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Corollary 3.18. Let § be a H -continuwum 8§ -mob. Let E denote the
set of all idempotents of S, that is, €2 = ¢ for each e € E. Let H(e) denote
the mazimal subgroup of § containing the idempotent e where e € S\K. If
C is the 8 -component of S\H(e) which contains K, then H(e) = clgC\C.

Proof. Since cach maximal subgroup of a H -closed Urysohn # -mob
is 8 -closed [4b], H(e) is 8 -closed. The result now follows from Lemma 3.17
and the fact that if H(e) NI # 0, then H(e) C I for any ideal I of S.

Theorem 3.19. Let S be o H-continuum 8 -mob such that 2 = S.
Then each marimal proper ideal J is 8 -connected relative to S.

Proof. Let ¢ € S\J Since S is Hausdorff, {a} is 8 -closed [3].
Now J © S\{a} implics J C Jo{S\{a}). Since J is a maximal ideal,
J = Jo(S\{a}). Let Cy be the @ -component ideal of J; then, by Lemma
3.15, ¢lyCy intersects S — {a} — (S — {a}) = {a}; that is, « € clsCp. Again
clgCo U J is an ideal of S, we have ¢lpCo U J = § and S\J C clgCo\Co | J
is maximal in § and Cy C J). Furthermore JSU SJ C Cp (Lemuna 3.14).
Sinee 5% = 5, we have § = §% = [(S\J)U J]S C clgCy. Hence, clyCy = S.
Sinee Cy C J C elgCy = §,J is 8 -connected [Lemma 3.10].

Definition 3.20. A H -subcontinuwm (that is, an H -set which is 8

- connected relatine to X) of @ spuce X 18 said to be indecomposable iff it 1s
not the union of twe proper non - degenerate H - subcontinua.

Lemma 3.21.[2) Let (X,T) be « topological space. If A C X 13 6

-connected relatrve to X and if A C P U Q where (P,Q) is ¢ 8 -separation
reladive to X, then AC P or AT Q.

Lemma 3.22. Let (X,T} be a connected Ty space and let A be a @
-connected subset of X swch that X\ A 13 not 8 -connected. Let B be one

 cloment of a 8 -separation of X\A. Then BU A is § -connected.

Proof. Let D = (X\A)\B. Then BUAUD = X. if BU A is not

-0 -connccted, then it has a 8 -separation {Cy, C; ). Since A is # -connected,
A C C, (say) [Lemma 3.21). Then C; ¢ B. Clearly (C,,C2 U D) is a 8

-separation of X, contradiction.

Lemma 3.23. Every H -set subsemigroup T of a H -closed Urysohn

§ -mob S contains an idempotent.

Proof. Let a € T, K(a) = Uclg{a’ 1t = n} C T. Since T is 8 -closed

i S [Lennna 3.11), K(a) is 8 -closed (hence H -set) subsemigroups of S. If
possible for v € W(a), et Z ¢ #K(a) for some Z € K(a). Now zK(a) is H
set sinee @ -continuous image of a H -set is an H -set [12]; hence xK(a) is
9 -closed and thus S\ehi(a) is 8 -open. Z ¢ rK(a) implies, by definition

k
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of 8 -closed set, there exists open MinSwithZeMC 1'\7! c S\zI(a).
Again Vb € K(a),zb € zK(e) C S\M implies that there exists open Wit
with zb € Wy C Wi C S\M , since M 1s § -closed and S\M is ‘9 -open-
[Lemmas 3.4 and 3.7]. By @ -continuity of multiplication, there exist 011)6311
nbds. Uy and V of x and b respectively with UsVh C W, C S\_j’r\af . Now

' a - n — Ny
{Vi}bek(a) is an open cover of K{a) and so K{a) C U1V, = V, where
V1 = U?Vb.. If U] = ﬂ’]lUb.-, then UIVI ﬂM = @ ‘

Let ‘{_a"" ci o= 1,2,..Hc {a'}i°] be the set of all elements whicli
belong to Uylz € K(a) and U, is an open nbd. })f z, Oy {a 112 n) 7’-—_01
for every n = 1,2,..}. Correspondingly {a™ : 2 =.1,2,...} be elex}lents in
M with m; > ni. [Z2 € K(a)}. Let ¢ € clp{a™ " 11 = 1,2,..} C I\.(a). )

Let U = Uy nU; and V=WuV. Then UGV N M = §. Finally U
contains {a™i ] = 1,2,...} and M contains {a™ ] = 1,2,...}. But
this implies a5 = Q" a™ T e UV N M = 0, contradiction. Thus
zK(a) = K{a)z,Vz € K(a). Hence K(a) is a subgroup of S and hence
K(a) C T contains an idempotent.

Lemma 3.24.{db] Let § be o H -closed Urysohn 8 -mob and B be an
H.-setin §; then C={z €S|AC «BY is 8 -closed in § when ACS.

Lemma 3.25.Let S be H -closed Urysohn 8 -mob and let A be o 8
_closed subset of S. Ift €S and A C tA, then 4 = tA.

Proof. Let T = {z € S : tA ¢ zA}. For z,y € T,tA C xA C

otA C zyA; thus T 1s a subsemigroup. T is 8 -closed 1)¥ Lemina 3.24 siuce
tA is 8 -closed. Thus, by Lenuna 3.23, T contains an idempotent e. Thus
AcCctACeA Forag A, there exists b € A with a = eb. Hence ed = @ and |

eAC A Thused = A and from A CtAC eA it follows that A = tA.

Lemma 3.26. Let S be H —closed Urysohn 8 -mob with zdentifﬁy 1.7
Let H(1) denote the mazimal subgroup containing L. Then S\H(1) 13 an

ideal of S.

Proof. Let z,y € S with zy € H(1). Let s € S and let ¢ be the left

inverse of zy in H(1). Then s =sl = stry € Szy giving 5 C Szy C Sy Cl
implying Sty = S = Sy. Similatly 2yS = S.. Also yS C S C a:yS'blr'np ;_1
yS = § = zyS, by Lemnma 3.95 since yS 15 an H .-s,et mS O ‘{1011 .
1 € SzynazyS = Sy N yS implying y € HQ). Sunilarly z € H(. ). 3
show next that S[S\H(1)} C S\H(1). In fact, if + € 5,y € S\H(l).m}i) .
zy € H(1), then y € H(l), a contradict'ion; h‘ence zy € S\H(1). Simi ;
[S\H(1)]S c S\H(1) and thus S\H(1) is an ideal in 5. i

Theorem 3.27. Let § be H -closed Urysohn comufzcted g -mob
identity. If § is indecomposable then S 18 a group algebraically.

=1
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Proof. Let 1 denote the identity of S and assume § # H(1). Then
S\H(1) ts an ideal of S [Lemma 3.26] and so k' C S\H(1). Now I =
SeSle € EN K] 8] is an H -set of 5. For any e € I c S\H(1), there
cxists open Oy, in S withm € O C Om C S\H{1)[H{(1) is 6 -closed]. Now
{Om }mer forms an open cover of the H -set I and hence K C U?O,,.i.
Let V= Ul Oy, Then K C V C S\H{1} implying I’ C Jo(V} C V C
S\H(1)[Jo(V) is the largest ideal containcd V). Since V is @ -closed,
Jo(V) is 8 -closed [4h] and hence is an H -set in S and is & -connected
relative ta S [Theorem 3.19]. Also S\Jo(V} is 8 -closed and hence is H
-set in S [Lemmas 3.4, 3.7, 3.11]. Further 5 = Jo(VYU S\ Jo(V) and since
% is indecomposable, S\Jo(V) is not 8 -connected relative to S and hence
S Jo( 7'} is not 6 -connected relative to § {Lemma 3.10]. Let S\Jo(V) = PU
() be a @ -separation relative to S. Then S\P = Jo(VINQ, PNcle@ = 0 and
T,(V) is 8 -closed implies PNelg(S\P) = @ implying P is 6 -open. Similarly
<0 is Q. By Lemma 3.22 Jo(V)UP, Jo(V)UQ and hence Jo(V)UP and Jo(V)U
() are @ -connected [Lemma 3.10] and hence are proper non -degenerate H
_eubeontinua whose union is S, contradicting indecomposability of S.

Lemma 3.28. Let § be an H -closed Urysohn 8 -mob andT an H -set
subsemigroup of S. Then every proper ideal I of T 1s contained in ¢ mazimal

tdeal J of T.

Proof. Step 1. A C T is 8 -open in T implies JI(A) is 6 -open
in T where JT(A) is the union of all ideals in T contained in A.T being
6 -closed in S, S\T is 8 -open and so A U (S\T) is # -open in S. Now
2 € JT(A) = {2} UaTUTeUTaT C J{(A) = st € AU(S\T),Vt €T =
tiiere exists open Uy in S such that

gt € Uzt C Ut CTAU(S\T)

= there exists open ubds. V; and Wy of « and t in § such that

L VW, C U, Since T is an H -set of S5, T C UrW,,. Let V = NV, NT.
. Then VT C A. Similarly, there exists nbd. U,0y and W of = in T with
T A/ TWT C A,z € O C_Ol C ALt O=UnVnWnO,. Then O1s
open in T with # € O C 0cOuTOUOTUTOT c JT(A) C A implying
. T\JI(A) is 8 -closed in T and hence JI(A)is 8 -open in T.

Step 2. Every proper ideal I of T is contained in a maximal ideal J

i which is 8 -open in T. Let x € T\I # 0. JT(T\{z}) is 6 -open (in T') proper
‘ideal of T containing I. Let B = {4 : I C A, A 6 - open proper ideal of T'}.
B #0. Let {Aq}a CBbea chain. Then 4 = UgAq(D I) is 8 -open ideal
of T. If T = UqAq, then T = Ul 4,, [Lemma 3.8] and hence T = A,,, for

ome i (since {Ag}q is a chain). Thus, by Zorn’s lemma, B has a maximal
kg 3

element M which can be proved to be the required maximal ideal J D 1.
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Theorem 3.29. Let § be an H _closed Urysohn 6 -mob. Then SER=NS|
iff EN(S\I) # 0 for each proper ideal I of § where E denotes the set of all
idempotents of 5.

Proof, Suppose E N (S\I) # § for any proper ideal I of S. Now §?
is an ideal of § containing E and hence §* = S. Suppose now 5% = § and
let I be a proper ideal of 5. Then there exists a maximal proper ideal J of
S containing I [Lemma 3.28]. Letting A = S\J, we obtaiu SASNA#0,
for otherwise § = §? = §% = SASU SJS C J. Fix a € A, The maximality
of J ensures that § = JUSAS and soa € SAS. 1f B = {x € S|a € zaS}
then B is 8 -closed, and hence H -set, subsemigroup of 5. Hence, by Lemma
3.23, B contains an idempotent e Finally « € ea(S\J)[a ¢ J} implies
ecS\JeeJ=aclJ|C S\I. Hence EN{S\I) # 9.

Corollary 3.30. Let § be an H -closed Urysohn 8 -mob and T be
an H -set subsemigroup of S. Then T2 = T iff E(T)YN(T\I) # B for each
proper ideal I of T where E(T) is the set of all idempotents of T.

Lemma 3.31. Let § be an H .closed Urysohn 8 -mob and let H and
G be descending families of nonempty 6 -closed subsets of S. Then

(a) (WH)(NG) = NFG:FeHGEe G}

(b) (NH)? = N{F*:FeH}

Proof. The containments from left to right are clear in (a) and (b).
Other half for (a). Let x € S\[(MH)(NG)). Then = # fg, f €
H,g € NG. By Urysohn property, 8 -continuity of multiplication and the
fact that N and NG are H -sets S, there exists open set U and V in S
with "H c U,NnG C V and = ¢ V. Now there exists F € Hand G € g
with FCU,G CcV and hence z € S\(FG)C S-{FG:F ¢ H,G € G}.

s S\(AH(OG)] C S\ N {FG : F € H,G € G} implying N{FG : F € ]

H,G € G} C (NH)(NG).

Other half for (b). It suffices to show that N{F? : F € H} C

AR L F e H}. This is clear since H is a descending family.

Lemma 3.32.[12] In a H -closed Urysohn space, cvery centered system

of H-sets has non empty intersection.

Lemma 3.33. If S is an H -closed Urysohn 6 -mob, then SES =

N{S™: n € N} where E is the set of all idempotents of S.

Proof. (SES)? = SES and hence (SES)+! = SES for all natural
and so SES C S™, for all natural n. Let T = N{S"*:n € N} S"isan H -se
and {$"}n (n natural) forms a chain, hence T # @ is an H -set subsemigroy
of § [Lemma 3.32]. Since {8$™}n (n natural) is a descending family /¢
nonempty @ -closed subsets of S, by Lemma 3.31, T? =N, 52" =NuS" =
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(n natural). Now SES is an ideal in the H -set subsemigroup T of the

I;E:L(;lose;. Urysohn 8 -moly § and E ¢ SES. Hence, by Corollary 3.10,

Le 3.34. .
52 =S;’:‘gla SE; Let 8 be an H -closed Urysohn 8 -mob. Then

Proof. If $?2 = S, then §" = § for all natural n and so § =N, 5" =

§E5:5,20011versely, if S = SES, then § = SES = N,8" C S?%, so that

.Lemma 3.35..[2] Any pair (V,W) of nonempty disjoint open subsets
of X 1is a 8 -separation relative to X.

Theorem 3.36. Let § be an H -closed Urysohn connected 6 -mob.

Thc'nt 52 = S iff each 0 -dense (left, right) ideal containing K is 8 -connected
relative 1o §.

Proof. Let §2 = § and L be a 6 -dense left ideal containing K
Th(—‘l} SL = S[LUK] =Uuer|SaUK]. Now {SaU Rleerisad -connegctjt;\ci
relative to § subsets no pair of which is a @ -separation relative to S. Hence
by Lemma 3.2, SL is # -connected relative to S. Now SL C L C ) anci
gl;i%?'L) = S{clgL} = §? = S. Hence L is 8 -connected relative to S {Lemma

Let us now suppose that each 8 -dense ideal containing I b -
connecfe_d an(l.Sz #S Letae S \5%,8 -open in S implying %here eexizts
open U in § with a € U ¢ U € S\S%. Thus, $* C S\U. Hence U U (S\U)

| is a A -dense ideal containing i which fails to b 1
_ : 8 . e § -connected relative t
. [Lemna 3.35]. Hence the result. wetos

We wholeheartedly thank the learned referce for his valuable sugges-

frons.
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SUBMERSIONS METRIQUES PRESQUE DE CONTACT
SUR LES NOUVELLES VARIETES DE KENMOTSU

FAR

T. TSHIKUNA - MATAMBA

0.Introduction. Cet article fait suite & notre précédente étude [10]
dans laquelle nous n’avions considéré que les variétés dites de Kenmotsu
[7] et presque de Kenmotsu [6] que I'on connaissait a I'époque. Avec la
caractérisation de nouvelles classes de variétés de Kenmotsu [11], il y a
lien de dégager les propriétés qui en résultent eu égard & la théorie des
submersions riemannienies.

Un des problemes classiques dans I’étude des submersions métriques
presque de contact est d’établir une relation entre les étres mathématiques
définis sur espace total et leurs correspondants sur I’espace de base ou sur
les fibres. Dans ce texte, nous avons examiné le cas du tenseur de courbure
@ - sectionnelle holomorphe ainsi que celui de la structure de l'espace de
| base et des fibres, Comune principal résultat nous montré que
Si Uespace total d’une submersion métrique presque de contact est
- nearly de Kenmotsw, alors les fibres soni minimales et le tenseur de cour-
| bure ¢ -sectionnelle holomorphe est préservé sur les champs de vecteurs
horizontauz.

: Ce résultat est obtenu grace a la ¢ - lindarité des tenseurs de
configuration de O’Neill.

Dans tout ce texte, nous noterons par X(M) l'algebre de Lie des
champs de vecteurs sur M. Les champs de vecteurs quelconques seront notés
par D, E et G; ceux de la distribution horizontale seront notés par X,Y et
Z tandis que les champs de vecteurs verticaux le seront par U,V et W,
1.Preliminaires. Soient (M, g, J) une variété presque hermitienne,
V la connexion de Levi - Civita associée & get {Ey,..,En,JE, . JE,}
e J - base orthonormale locale d’un ouvert quelconque de M. La forme

?11(1;1111911tale Q de M est définie par Q(D,E) = ¢(D,JE); D,E € X(M)



