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ON COÌUIVION IIIXEÐ POINT IN UNI¡'ORMIZABI,Iì SPACES
lry

OLGA I{ADZIÓ
(Novì Sad)

lrr this paper wcr sh¿1l1 prove a generalizal-ion o1 a corÌ1lnol1 fixecl point
tlrcoicm l2l in L11liforlr1izablc spaces and ol a fi,çed point theorcln froÌn
t9] t\:; ¿rn application \,ve sha11 obtain a colnûron fixed point theorem in
pritbirbilistic 1oca11y (ìonvcx space (S, {S'}r=r, ruin) and a genelalization
of lir¿rsnoscljski's fi,rccl point t-.heorem..

I,ct Xbc ¿Lnarbitrary set. Alr1¿rppil1g (l: Xx X*-IÈi: [0, oo) is
calicc'i a l.;scwclonelrtr: il Tor cvery x, y, z c X:

i. tl(:v, y) > 0, tl(x, :v) : A.

2. d(x, y) : d(y, x).
3 d.(x, .y) < d(x, z) ! rl(2, y).

r\ pirir. (X, {cl,}¡=¡), \4/here cl, is a pselldomctric for- cvcry i e i', is called
a lirlilorlnizablc space. 'l'hc corìvergcncc oI the sequences h (X, {clr};.r)is clcliriccl b¡';

r,-r (x,,, x €X), il io+-cÐ *,1,lllcl,(:u,- x):Q,,ie ¡

2rrtd the notions of Cauchy sccluence and completness is introduced in the
rrsllal !vay. We say that (X, {cl,)ær) is }fausdorft if and only if :

d,(*, y):0, for cverl-i e I + x: y,

ìrlorv, we shall porre a cotrllrlolr fixqd point theorern in uniformizable space.
lHDoRDrvr l. Let (X, {d,}i=ò be ø cornþlete Hûor,sdorff uni.formizabl,e

sþacc, f : I *1, S qnd. T be cont.inuous from X into X, A:X *
*SX O TX be contin,wous so that A co tk S and T øncl the fotto-
taing cond.itíons are søtisfied, :



i e I, 
îlR 

dr,rØtxr, Azxo) 4 M, M, e R+(i e {2,
Then there exists z e X so that Az : Sz : Tz. rf,

3Ì
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7. For tt-ery i e I,lhere exists q,: R+ * [0, 1] uhick is ø nondecreas'ing

function, for uhich is lim Çy,ç¡(t) 1l for eaery 'i e I ønd. euery t € R+

and, for euery i e I and euer! x, ! e X:
d,(Ax, Ay) < q,(d.¡ç¡(Sx, Ty))d¡6$x, Ty).

2. There exisls xoe X and, xte X so tltat Txr: Axo arod, for eaery
i e I, 

"ftf;dfù(Axr, 
Axr) 4 þ,, þ, € R+.

3 coMMoN FIXED POINT

Iael n,, e N be such that:

Ç¡1¡(P,) ( Ç, { 1, for every n 2 nn(i' e I)

47

Such number ø, exists since l;Aø¡6P,) ( 1. Let 2k, -22 n,

'Ihcn
trl

d.,(Ax2¡,, Ax,n-,)* Iln ,,{n (i.))(Q,)"0-,-1,t p,:+# (Q,)2t,P,(ie }).

So it is obvious that there exists R, ) 0 such that for every n > n,,
d,,(Lx,, Ax,,-r) ( R,(?,)" ie I, which irnplies that {Ax,},,.¡ is a Cauch¡'
sequence. I.et z:,,1T 4x,,. As in l2l it follows that

Az:Sz:Tz,
No$r, we shall prove that:
(1) 

f;ypnd,,t,tØtxr, 
Azxo) 4 M,(ieI)

implies that w : Aa : Sw : Tw lor u : Az, First, we shall prove that
(1) implies that:
(2) 

,=soul,p, 
d,,(A22, Az) < M,(i' e I).

Since cl,(Azz, Az) : )jaa,6' Ax"u+r, AAxzu) it is enough to prove that :

rl,(Asx2,¡1, Axz,) 4Mo, for every øeN and j=(i,f) (ieI). It
follows that :

il,(Asx2n-¡1, 12xzu) < q,(d,¡¡¡¡i$(Ax2,,), TA2x2"+ì)dt¡\6(Ax2,,), TAzx2,+,)(

4 d'¡6(ASx2,, AzTx2u¡r): d¡ø(A'xr*-r, Asxz,) < ,.. <

4 d,rnrrr(A3xr, A'xo) 4 Mr, for every ?¿ q N, j = 0(i, f) (í = I)

and so (2) is proved. Now, let us prove t]nat d,,(Azz, Az):0, for every
i e I. This follows from the inequalities :

d,(A22, Az) 4 qn(d'¡1E(SAz, Tz))d,¡¡a\(SAz, Tz) -
: qn(d¡¡¿¡(Az2, Ar)) d.¡çE(A22, Az) 4 . . . <

4 q,(dx¡¡(Azz, Az)) qn¡@.¡y¡(Az2, Az)) ... I¡1¡@r,+',0,(Az', Az))x

xd.¡+,,r(Azz, Az) 4 g,lM,) Ç¡ø(M,) ... Q¡1¡IM,)M,

for every i e I. Since m 8¡,¡,¡(M,) < I it follows that d,(Azz, Az) : g,

for every i e I which implies that Azz : Az. Now, from Az - Tz : Sz

'in add.ition, for euery
) then there exists one

and onl,y one element u e X such that u : Au : Sw : Tw and' :

sup d.,,rn(u, AÙxo) 4 N,, N, e R+, fctr eaery i e L
r€N

Proof : As in 12,] let {ø,},, .n be such a scçluence fuom X that Sx2e:tlx2¡-l.
andTx2p¡1: A%zþ, for every È = N where xo and xLare fromthe condition
2. of tl'e Theorem. Then for every i e 1 and every Þ e N we have :

d,o(Ax2p, Axrn-t) 4 q,(d.¡6$x"0, Tx"o-r))d¡6(Sx2e, Txra-r) :
: q,(dnaj(Ax2k-1, Axzh-r)) d¡6(Axzn-t, Ax"o-r)) {
4 q,(d'¡6(A x2h-t, A xzh-r)) q¡ø(d¡'çt(S x"r-r, T x2¡,-1)) X

2Þ-2

Yd¡"1¡(Sx2e-r, Txrn-r) < ... <

Xd'r"r-rrr(Axo, Axr)

and similarly:

d,(Ax2p¡1, Axzn) 4 q,(d¡¡¡(Ax2e, Ax2¡-)d¡6(Ax"n-r, Axzn) {
2h -2

{ q,(d11¡(A xrn, A x ro - r)) l\ Q ¡*' ¡¡(d¡"+,,u(A xzn - " - r, A x"t, -, - r)) X

x d'r,rr,r(Axo, Axr).

Since g,(l) ( 1, for every a e I and every I € R+ it foliows that for every
ielandeveryØ€N:

d'(Ax,, Axn-)4 P,, for every j = 0(i,,f) : {f(i)ls e N lJ{0}}
and so:

2h-2

d.,(Ax2¡, Ax"¡-) < ]-I qr,(ù(P,)P,

2h_l
d.,(A xxp.¡1, A xzn) 4 !_, l¡¡r.)(P,) P,.
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it foliows Lhal ¡I2z : SAz : 7-Az : Az and so u : ,4.2: is the commoir
fixccl point lor tI, S ancl I.
I,ct IVI == {xlx,= X, x: Ax: Sx - 7-x, there exists {T,}¡.t(T', € Itt,
¿ - I) so that for every i = I'. d,(x, Azxo) ( 1,, Ior cvcr-¡r 7 = 0(i, f)j
We sha1l prove that :

d,(Atxt, Azxo) 4 Àt1,, j e 0(i, "f), fe¡ qlzs¡1' I e 1
irnpiics X'[: {u}. First, ¡,ve shal1 prove that the c¿udinal uuillber of M
is less oi equal to' 1. Supposc thraT u, a e M and provc that I't,: a.
IÌ u,, ue lV[ Tlten u,: Au:'I'u,:Sot, a: Au:Ta: Sz aucl:

d',(w, Azxo) 4 T,, d,(u, Azxo) < T:, fot evcry I = 0(í, f)(i e= I)
'I'hcu rve have :

tl,(w, v) : tl,(Au, z1u) { q'(cÇç¡(Su, ?'a))d¡i¡$u, 7'v) :

-- q,(d¡¡¡(øt, a))þ¡1¡þt,, ?,) < . . . <

{ r7,(1¡1¡þ.t,, a)) qx¡(l¡"1¡(u, a)) ...I¡,1¡klr^r',,,('tt,, u)) x

)1 d,r,r-rr,r(u, a) < ilr,,,rrr(u, v)

Fttrtlrer fol every j = 0(i, /) ít follorvs l"hat :

d,(u, a) < 1-, -l- 7-i (1or cvery I e 1)

wiiich irnplies that :

d,þ.r,, u) ( q,(7ì 1- Tí)q¡ø(T, + Tí) ... Q7,1¡(T, + T)(7', )- 7'i), lor <,r.cry

t' e- [. Sincc linr Ç,,1¡(7, + f Ð.-: 1 it follorvs that d,(tt', u) :'J,Ior cvc:r-y
, ',,n )

'i e i a¡d so 'td: z, Wc slrall prove l]nat u e M. l'his irÌeell:i that thcrc
exists {T,}i.=r('f * c. ll I , i - I) so that

d,(w, ttzxo) < T,, i= 0(i, f), for every t, < 1.

Siuce ta : A¡: ancl., :,1_T* 4x2,, il follou's that:

l,(w, Azxo) : lirn dr(LAx2,,, ttzxo)

and wc shall prove that there exists {To}i.r(T, € Iìi-, i = I)
d,,(AAx2,,, AAx) 4 7',, for every i = I and every j = 0(í, Í)
Ftrrtlrcr', rvc havc :

d,(44x2,,, AAx2,,-1) { c7,(d¡6(A2xzu-t, Azxzu z)) X

X Q¡¡ia(ly1¡(A' *ru.-r,. A' xru-r) . . . 8¡,,-rrr(dr,,-,r,r(A2x t, A2 x o)) x

x clrr,-r,r(Azxr, Aàio';Y 
I ''I,. ' '

ancl sirrcc :

d,(Azx, Azx;) ç,'M, foi every i e I, j = 0(i, f)

so that
r?. e iN.
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d.,(AAx2,,, AAx2,,-1) 4 q,(M,) ... Ç¡,,-,,,r(M,)M, j = 0(i, f)
and similarly:

d,,(A2x2u_1, Azxz,_z) 4 Ç,(M,) ... Çr",-",¡(M,)M,.

So we have:

d.,(AAx2,,, AAxo) 4d.,(AAx2,,, AAx2n_1) +...{d,(Azxr, A2xò <

( M,(1 * q,(M) + ... I q,(M,) ... Q,^-,ç¡,(M,))

and since 
l]!*Ç1og,) 

( 1 it follows that there exists {T,};,=r so that :

þ,(44x2,,, AAxo) ( 1,, for every n = N,, = 0(i, f), i e I.
coRorrrraRY lgl Let (X, {d,}i=r) be a com'þlcte ÍIaustlorff un'ifonnizøbl,e

sþøce, A be c¿ maþþing from. X in X søtisfying tlte followin,g cott,clitions :
a) For eack 'i e I there exists a nou,clecreasing fu,roction Ø,:R+ -' 10, 1]

so that:

cl,(Ax, Ay) < qo(d¡r¡@, y))d¡o@, y)

for caery x, g e X.

b) For ec¿clt, ,i e I aru¿l I € XÈr , 1i2Ç¡,1,¡(t) < 1.

c) Th,are is xo= X such thøt for iach i = l;

ì2R 
dt',r(xo, Axo) - I(,' 1(, <= {1+'

T'loen, there cxists q u,nique x* e X su,c/t, lhøt x* : Afr't' ancl for eaclt, i e .f ,
s,,LlP*d¡ttJxo, x't'): S,, S, e ¡¡j'
Proof : IVe shall prove that all the conditions of 'lheorcin i arc satisfied.
The condition 1. follor,vs from a) and b) il S: T: Id. T,et us prove
that the condition 2. is satisfied. Since :

d¡rr(Axo, Axr) 4 T¡,¡¡(d¡,+,,r(x o, x r))d.,,t'',,r(x o, xr)

and xr- Axo it follows that s1ç d¡1,¡(A*o, Axr) 4 Pn, P, € [lr-. I,etus
prove that c) implies that for evcry i e I,
(3) sup__d¡,rr(Atxr, Azxo) 4 M,, M, - l\1(j e {2, 3}).

r=N '
Since for every i ,= I and every r¿ = N :

drru(Azxr, Azx) 4 dt,+l(it()ít, xo)

4 - L'analyse numórique et la théo¡ie de l'approxjmalion - Tome 12, No. 1. l9B3

5

ít is easy to see that
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it follor,r's that (3) is satisfied loyi :2. Further, for every i e I anð' every
øeN

il.rrr(Asxt, Azxò < d,,,*,,u(Axr, xo) 4 drn+"çr(Axt, Axò +

1- d¡,+,r,r(Axu, øo) ( clrn*"r¡(xr, xo) * drn*,1i¡(xr, %o)

and so (3) is satisTied for i : 3.
Fron'theorem f. it follorvs that thetc exists one and only one element
u e X such that Au: w a:nd:

(4) 
121dt,*u(u, 

Azxn) { Nn, N, e R+.

This implies that thcre txists one arld only one element u e X such that
Au : a and:

(5) t,!1f,,1/t,t(rr, .uo) : S,, S, e f!+

since (5) implies (4).
trioitr 'fn"otem 1 vc obtain the Corollary on the cxistc[ce of the

cor1l1rìol1 fixcd point in probabilistic locally convex spaces.

DEFrNrrroN l7) Let X be a I'ineør sþøce, I q set and' ff': X *À+
for eae,ty i = I, uJtere L,+ is ø fatnity of- distributiou, functíons suclt tl'tøt
"F(0):0 

for eaery F e 
^-r-. 

The tii.plet (X, {ff'};-r, t) is ø þrobabilistic l_ocal'l'y

,o'nir* ípace if-t is a T'-toonn oríd. foì cairy'i = i the fòuouing conditions

are salisfíed (tr'(-r) zs deu.olcd by F") :

I. F",(u) : H(u), for eaery i e I and'u €R + x : 0'

II. F!,(u):Iìï(!'\,.¡or eacry'ieI, xeX øn'd' f s€&c(&c'is tke

sc(rlat' fichr). 
\ ls i '

III. For eacrlt i = I, caevt xt'1, ltze fl and euery x, y ê X

I;',1r(rt,, I ltr) > t(Iì'r(ur), Fi@ù.

fn X is introducecl the so callcd (4, l)-topology (e = Rr, À = (0, 1)) in
the following way:

The fundamental system of neighborhoods of zero in X is defined

by {Ui,^}"'e,1e(0,1) lel whete U!,,.: {xlF'.(e) ¡ I - }.} and if ?-norm I
cóntìnuoirs X is, in the (e, À)-topology, a topologicai vector space rvhich
is Hausdorff.

coRorrrrAR¡¿ 2. Let (X, {ú'}ær, nin) be ø cot e þrobøbil'i'stic locally
conaex sþace, S, T : X -' X' be conLinuotr's nt' A: X *-S{ n TX
be conti,nuous maþþing uh'iclt, conunutes with' and, T and the fol'louing
condit'ion,s nre søtisfíed, :

,êr) Í'or eaery 'i e I, tloeve ex'ists q,: R+ + [0, 1] uh,ich is ø nondecree'
sing function continuous fronr' tlr,e right such thqt for euery 'i e I ønd ateryl

5tr

leR+, t¡,j;r",rilt)<l and. for eaery i e I, cuer)) x, ye X and. euerlt I e R+:

F ¿,- nr(q,(t) t) > Frl!- rr1t¡

B) There exists xo and, x, from X suclr that Txr: Axo ørud, for every
ieI:

ÑFin,o-n*,(l) : 1, uniformly in j e 0(i,, f).
'+æ

Then tkere exists z e X so tkat Az: Sz : Tz. If, 'itø ad.d.ition, for eaery
ieI:

*rn,*,-n"*,(t) 
: l, uniforntl,y in j e (i, .f) ß e {2, 3}),

tlten, there exists one ønd, only one el,enoent a e X sucld that u : Aw : g.¡e :
: Tu and,:

(6) 
l9'L-u',"(t) 

: 7, for euery i e r, uni'formly in j e 0(i, f).

Proff : The space X becomes a Hausdorff uniformizable space with
the family ,of pseudometrics do,r(x, y) - sup {tlFL_r(t) < 1 - "} where
¿-e(0, 1), ieI. I,el q6,i\:Ç¡, for cvcry ¿e(0, 1) andieland
Í(", i): (o, lþ)), for every o = (0, 1) and i e I. I,et us prove that

(7) d6,a¡(Ax, Ay) < Çr",0(dr,,¡ø(Sx, Tjt))d,¡*,¡1¡¡¡(Sx, 'fy)

for every )i, ! e X, every i e I and every o¿ = (0, 1). The prcof is similar
to the proof of Theorem B from [9]. Suppose that (7) is not satislied rvhich
means that for some c{ e (0, 1), i e I anð, some .Í, y e X

dp,i,¡(Ax, Ay) > qø,¿(dø¡ø(Sx, 7-y))d1",¡6¡(Sx, Ty).

Since the mapping I(o, ¡\ is continuous from the right there exists
t ) d1", (d)(sr, þ) such that :

(B) dqo,.¡(Ax, Ay) < q,(t)t

and, so, since Fl is a distribution function, for every x e X l(8) implies that :

(9) F\"-4(d6,a(Ax, Ay)) 2 Fi,.,,-,ty(q,(t)t) > Frt!_r.r(t)

Since I ) dç",¡¡a¡(Sx, Ty) irr,plies that F{l!-rr(t) > 1 - a.lrom (9) it fo1fo,,r,s

that F¿*-yy(dç,¡¡(Ax, Ay)) > L - u which is in the contradiction rvith
the definition of the pseudometric /1o, ¿¡. As in tB] it is casy to see
that B) implies 2, from'Iheorem 1 and so all the conditions 'Iheorem I
are satisfied which implies that there exists one and only one element
w e X, w : Aw: Szø : Tu such that d6,¡,1¡¡(1ø, Azxo) 4 N,, N, e R*,

7 COMMON F,IXED POINT
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for every i e I and every t? € N. Similary as in [B] it follor,vs flom this
inequality that (6) is satisfiecl.

Norv, we sha1l prove a gerteralìzatiou of the Krasnoscljski fixed point
theorem.
In the next theorerr rve sha1l srlppose that X is a locally collvex topological
vector space in u'hich the topology is c1efined by thc faneily of serninorms

{þ,},=,.tlhcu X is uniformizable spacc, rvherc d,(x, y):1r,@ - y), for
i'very r, Y e X (i c- I).

'rFrDoREM 2. Let (X, {þ,\t=t) bc ct cortt'þIete flaøtsdorff local'l'y corlaex

toþologicøt uector sþøce, I(: co I{ be a sot'bset of X, S and T be øtlcli,tiue
continuou,s nt.øþþ'íngs so t/'t'at 'S¡( (^ì TI{ 'is boøtnded', F : I( * X be cont'þact
maþþ,ing so tltitt AI( )¡ FI{ ,- SK ll TI( ,= I( and Sl.F (Ð : !lF(I{) :: IdlK. Suþþosc tlt'at tlte conclitioto 7.'in Tlt'eorem 1 is sat'isfied for euery

!v, ! e I{. For euery 'i <= I there exisÍ.s g(i) e I so tl't,at 
"

(10) Þ¡,1¡@) < m',þr1¡@),

for euery,? € N cutd euery x = U - U zaltere U : SI( a 7'.1<. Tltut, tlteve
exísts x = I{ so tlt,at

(11) x: Ax ! F:; : Sx: Tx.

Procf ; It i¡; eas)r to scc thal- for cvery Ìt, e K thc mappiirg 21,, clefirtecl by
A,,x : tlx -l- Fu (x, ,L €: K) satisfies all the conditions of 'lheorerr' 1 ¿Lnd

so the¡c cxists Ru,ç= SI{a TI{, foi- cver¡' ue I(:;o that Ru: AII't !
* Fw: SI?.w: Tl?u,. \\re sha1l pro\.¡c tha'r thc rna-pping R is coutinuous
and RI( is rclativcly corrrpact ,,vliicir iiriplies tha-t there exists u'r so LtraL
øtr' : fltt* . For f his 1,t'à' \vc thr:n har.r: that (1 1 ) hc1<1:; lor fi,:Nt>F . l,ct ot1, tt,, e=

c K. 'l'hcrr Ru, : A Ru, I Fr,t: : SRu, : 77¿rt and Rtt'" : ARtt,, !
) Iìur: ,|fttt,z--='l-Rut. So, for e\¡ef)¡ I e 1 lye have:

þ,(Ru,. - Ilu,,) : þ,(ARu, - ARu,) I þ,(Fu' - F'uz) < l'(2¡rrr)(S llt't,, --

- TRor'")) x þ¡¡t)(SRu, - 'f Ru") | þ,(Fu, - Fuz) - r¡,(þ¡6(Rot't -
- 1løt,r))þ¡¡¡(ll'tt,, - lløtr) l- þ,(F'w, - Fur) 4 Q'(þ¡6(Rq -
- R'r't'r))lq¡r,¡(þ¡<¡(Ru, - Il'ur)) x þ¡"6(k4 - Rtt,r) * |t¡t¡(Fut -
- Fr,tr)l ! þ,(i"ør,, - F't't'r) : cl,(þ¡t¡(R'u, - Ru't))q¡¡¡(þ¡"s(Rwt -
- Røtr))þ¡1¡QL'tl' - Rur) )- q,Ø¡rn(Rtt,, - Rtr,r))þ¡1¡(Fh - Fu'z) +
! þ,(Fr,r,,- Fu¿) < ... <

- Rn,r))q¡,r(þ¡"6(llrt, - Ratr)) . . . X 7¡¡¡(Þ¡',q¿¡(LÙ,tt -
- Rur))'þ,,+,¡,,(Fo\ - Fu¿) t q,(þ¡ç¡)(Rut - Rur))q¡o(þrø(Ru, -
- RuzD . . . Ç¡n+,r¡Þ,,,r"rr(Rwt - Rur)þr,v,çr¡l(Rtq - RLtz).
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Furthcr, frorn (10) it follo'rl's 1'.ha.1'. lor c\laty n €= N, i e I, þr,r,r(Rut -
- Rur) { nt,,þrça(Ru, - Rur) aird since SI{ a :tK is bounded and
Ru = SI{ a TI(, for every u, e I( it follorvs that :

m,l>r1¡¡(Rot, - Rur) ( .B,, for c\/cry xt1, u2 e [{
wlriclr inrplics tlnaa; þ,",,,,(Røt,, - Ilu,r) E 8,, .[or eveiy I e 1 and for every
lL= N.

Nou', 'l'vc harrc :

þ,(Ru, - Ilur) { þ,(lìu,, - Iiu,r) + , -r, q,(8)qtø(/3,) .. . Ç¡1,¡(8,)Þ¡r,¡¡1

(Føt,, -- Fot') { q,(B,)tbø(R,) . . . Ç¡,.,¡,¡(8,) 8,

arrd sirrce (10) holds for c\/cr-y ! e. IìI{ - FI(: Ay + FK - (Ax i
+ FK) e U - U(x = 1() it foiJol's that ;

þ,(Rr,t, - I?r.r,") { nt,þrç¡(Fu, - Fu,r)[ -], q,(8,) ¡ q,(i],)q¡¡¡(B,) i- . . +
* ct,(8,)q¡r¡(8,) -1- . . . Çy'1¡lB,) -l- l

sitt." Sql ,,¡¡(8,) <,,, ¿rirc1 so rt is obvicus that therc cxists 11,1, e !-1+

such that:
(12) t',,QÙt, - llur) 4 A,[, þ,¡¡¡(Fu, Fur),

for cvcry il1, 'tL2 c 1( a-nd for every r. e 1. Sincc F is continuous it follou's
that 7i is continuous. Since FK is conrpact similarly as in f6] frone (12)
it folloi'vs that R1( is compact and so 1l crr 1í s¿rtislies all the conditions
of Tihonov's fixed point theorem l'hich iniplies thc cxistence of an clcrncnt
% e K such that Rx: x and so x: Ax * Fx: Sx: Tx.
Remavl¿: ft is easy to see that in thcorerr 1. and 2. rve can also suppose
that for every I e 1 the rtrapping q, is a bounded function sr-rch that
Titn q,,,.,(/) < ?, ( 1, for any t e ll'r, i e L
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SUR I-.4 REPRESÐNTATION DÉ QUEIíSUBS SYSTBMÐS

nn gutTRE nguntroNs PAR DES NOMOGRAMMBS À
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