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intcgrrr {iorr thcor.y llor

,Hi:äk,i\KJ¿ilifi
oiL r,¡jrjcb s¿[,iri[jcs t]ro

clÍ'(jlu), t!(jlb)l == T(jlø t_ b),in this pâpe.lve rv'l consicre. ,re co¡nmutal;ive sernigroup (Ø*, rn).
1. llnrelilninr

buûiorr f ,,n"ti,,us.n,,¡r 
eoneop{s. LeL g F bc llic sct of nll plobabitity di,lri_or non_ncgative l.a,ncln,,, .,,u,li*ù1"1..' fi"Ø*: {p; n: l_oo, ool;_,.¡0,11.1, j?(0) 

-_ 0,.{i,(oo) :It f,,is no*_tlccreasing ancl lefûcolrtjn

?:.g r"! Fo b-e-r,he disrrib'rion r,"ïüì,'i-';.î; by Ërn(ø) == 1)å"Jtí"nnor"u rto@) - r inìl-ä'.-ö. lrro nrappine; ì*l. rr, x st+ -, lj,,
t¡aQ', G)(u) : 

,,ìlT" Ivliri (t'(z), G(o))

),is a cornmlLLatit.c samig:.onp n.i{.)lLbc r.r n ifornr l,opotogic"ì ";;;io,:,r,i;
rrrcti.ic d,rl2l,

,i,1,;!,"ïåî ïr#
red try I,(jla)"rn igj

r¡o(n(ila,), fjlb)) .: nll* | t¡); F e Øa., e, b > t).

*o¿ .iå lT.å3.O* 
we will rnake rhe conyen tion !(jl0) : tru, x,(,il,o): än,

ir@r) : ror(It, 
"*t(n,2, . . ., ra(|;,o_r, ¡7,,), . . .¡
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set zùncl -Ø c- Ø(S) an algebla of
9t+ is a probaìlilistic sr-rbmeasure

of Ø for
Ø(¡.s)l(r).
i = /' itloD

f>0).
Tlri,lrosec¡uell,ervillt'lefirreblreintegrallilil,-v''offuncl,ionsfr:orrr'

lØr7,r.To I{ finitc :';,';; 0-, a"} 0, À }ö s'e *ill ¿rssociate 1'he set:

^/[.¡(e,tr; o.) : {(J,tDe Øt+ X Ø'; ^;ii.'t cleUls), rßt)2al (t) > 1' - À}

rr.he fa'rit¡, l^//r,,1e, ¡, o")ì;ì3, 7,-s for.rns 

å-j,.]:u.-""," 
svsl,en of

'e 
I 

g¿+1'\ tve rvrite ./(s) : Jt',,

I v'¿*1'* anrl if {l"l cont',:L'g^es

Lo./ in I'-strlltne¿sul'('s ftn([

,.,, ; il --+ 10, co) alltl rvc rvill cltoosc
f* so flral t,lrc I'tlllotr'ilrg t'ontitntil'y

errtourage ff t'-ont" Ø+ t'heve exists
ollorying-propcri,y : fol arr¡' n'e 'Y,
is a sequôncõ of se1,s clisjoìnt trvo

( 1'.V,'titr(/1, 0 :l))1, i* ¡e'1¡¡'¿lntn Ð))) e ilr
\¡:r- - ¿:

-' r\-TBGRABÌLTTY CONCEPT:, g5

(ii) fol i:7.?.,3,_...,n,, If i:ir,,,,it follol-s L).tat lr¡is l-,,__finite(if i'¡ - Ir* ir rcsírns_irior: jrl'il. ll_,icglisibtc)For J4 e .ú, tine r,,_ir,t.,g{,nì oi i' or, -I4 b¡, clefinition is
lil

I 
/ rt r, : ,i!, 

Ir' (i l v(tù , n tt))

\{rc clenote 1t5- s(i',,¡ tlc r,,.-integ*,bre step f'nctio's set.'rHEOtìEtt 1.
(i) ReluLioclry 

,,lo lhc opat,tr.Í iort, t,r, 
.tlef itretl .itt 6 (1,,) tt¡¡ r¡t(.1¡ !/)" :: 

=u(1,,^, 
(1.), tha sþocc ó( f.,) ," í, scr,,igi,:uri7)-,i¡ ¡ ø.1".

(i1) tr'or' t e s/, trre tttalt / - [ .f ,ty" o.f 8(r,,\ ,in gr+ is atrd.iliae z
J

(

) 
n,(/, tn q. -- ,,(lt ou,f u ,'u.) l; y e ó(t.,).

1äi¡'ior f e s(t,.), the ,',i'o, ,'-- ,rrr, tr) e s/,v¡; : v(./4) : 
$f 

un n,

crilditbe : i¡

Cr) For anY l/ e Ø*, lim
r'&

tt(j!p.Q':)) - IIo

lt --->o

2. The inteçlrabilitv oI [hc functions -[rorn lØ+-|s '

DEIUNITIONI.Itiss¿licltìratasteprunct'ion/elØ')'tisl"'-inte-
grablc if

(i) / i;akes a finitc number of clistinct' values It,T', " ''71''e Ø+

on t]ìe isets Ðr, Ð", . . ., Do e -Ø respect'ively'

'þr"r: ,''*('E), Ill¿n lt¡ - 4t, i # i, anrl vo: ão

(tv) n-or ,f e cf ( lu.). : II o

'Ihc ltroof follori,s florir-'rire 
eriLisio' ot u ^ 

(i,.
futrctions i.oiìi"iä*l' i iutrctious to thci a¡bitr¿uy

r,tìr\I;\I¿\ 1. t.et {.t'*} be ta ç¡eret utizett ,on,,n:,r;îl)}r' ,rt,) zutticrt. isCuuc'ht¡.itt, tØ+),'(",, 
{!t 

drl ì,, ot,rta.t,o be u Coucttu seqxLenca itt, Ø.ts
u,i.fornt zL,ill¿ rcsneal,.lo.lt- e "ú, il is ,cc_cssttt..r¡ tr,tttl ,sttfliaiettt, llutl,:
tc ¡;,,^ìr''J"",',',li,tueigttttnirt:ttîoll'in'""í"11,, ¡t,"a""'u,ï,1'7t r*ir,, rtn ,i_nrrcx øo,

> 1 - ),, i e r( n,,';,:,"(:';,',i_:;:'" 
i' i tt, 

'o ¿iiì'i' ;-; ao,c')til'r:,G) i
I

)t) Jtor tttt.r¡ ueit¡.lrbottrltr¡otl "/. ctf, IIo,l,).otn, gp:, llrere r.,¡.i¡/s ¿rr¿ iilr[e¿ c,.,ctrtltr'e s/,I ,,,-.f,n,te s, tttu,\,f" rl¡t- e ^l. i.f a è a.o.rtd,Il e .ú,f c ñ .-¡,.

1',ro.o.f . Arceessit.r¡.,1r,^?"Ì,,¡rei9.l1þ^our.f tood !- ot II,t,rc'c exists as,t'rttrrrct.ic crrforrragc //- of thc .iniln,,,,, st,'rctrr'c tt,ört Ø+ Nt 
'rat
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fr(Ho) c {. Let ao be so ilrrt (iå ctp, 
il". 

u*) ' foranv Ee 'Ø

EE

\1 ø, à ø.0. From the theorem 1, (iv) it results t'hat there exists s ) 0'

À ) 0,,Il finite c .f, so that we ft"o"tf", d'pe"lf(Eoir if vl(") ) tr - À'

E

ieK. îherefore 
i,ed* 

e{ if d-}- do anrl 1!(e)>1-À, ieK t'lhat'

is the conclition ,j. tn" condition b) is obt'ain"Ê 
" 

taking ¡ : {s e B;

1,,(s) * -Eo). We lrravø Ie.Ø, l*-finite ana 
\"f'. 

dP:än whichever

*""uulfrrÏ,':i',,^ 
å; h*;'ic entoura* *"' % ^od 

re,t' ao-, K-
finite c. I, e,' ), > C ntL ll tre choseí d"p""¿iig 9n th9 neighbourhooel

lr(nrl *"éothtg to 1,he conditions a) anù b) simultaneotslv'
Tor -Er and. w let the cntoulage^õt"úJ^--ø;-be ctrosen accord'ing

to axiom Cr. \4re write

Taa, : {s e Ñ; (å(s)' f"'(s)) e 6lt}, T*' e 'ø '

Since {/"} is Cauchy fu lØ*)trthere exist a.}- ø'o so that : l'*,(u)} t . 
nt

i e K fat æ, a' Þ ør. tr'ol E e -ú in 1'he semigroup Ø+ x Ø+ lYe can write :

(!"r u*, 
5,r,.-) 

: rM[ '[( ,,^\*,r"uu,,,,,1 
/-'u*)'

( 5 t,úþ, ! iu*)],( J ,,:or,,,,..5,,"tJ'o*)i 'r\(rød, u r) -D\(.11ø, u iÎ) ' 
1r'.rtfu'¡ n it (¿\Fæ') n ¡'

e'r¡,¡l'c¡al("/[(ão) x 4/r(HoD, Ufr(Eò x "lf (Hù)l' "/{l ç

c rvltvllt',"/{'f,"1/r'l = "//r, a, q' Þ ø"t

Note (i) In lhe previous proof, for a:ly fr,I c Ø+ we used the
notation

'cu(ú,rfJ : {c*(M, N) ; Y M e'l/, N e"{\t'

(ä) In l,he semigroup Ø+ x Ø+ for (Ty Gr), (l* Gr) e Ø+ x Ø+

we usetl the notation

,*L(Et, GrJ, (Ip Gr)l : ("¡¿(lt, Gt), rv(Fy Gr\)

LEItrMA 2. Let {f,} ancl {gB} be two ganeraliøed' sequønces þ'om'

conuersent in lØ+ls(t,") to th,e søn're Junction. If {lt.-} 
,ta{1.øt or,},

Ã.ù

ed Cauchy seqteences in Ø+ u-niJormty in E e ,Ø, thett, for ønr¡
.frant, ø+ n&e c*tit'i, i"¿ p:,'r";:i.å;ï î)'o., o,ra þ Þ go,

lo dþ, gs dtL ellr, u,niJormh¡ ,in De.ú(I i

" lfypf. Given a symmetric entoulage l// from o]+ so that'c¡alt¡a(l{1, llril, úrll = .l/'"we choose an gntouîa ge u fr.ol ø+ correspon.-tng to ^//r, in con{órmty wnh axiom.S,, _l^içiïil't;; : f;;C,iiìrl,gB(s) É t?t). n'om 1,he prcvious rcrnma-it i,esurts that tËõre cxrsrs do¡ po,e ) 0, À ) 0, /r-finite c r, so that if E-¿ ø'li ir'Jìäî- aud ø ) on,9 > 9o yå(.) > 1 - À, iek,E c ñ _p, n. J, ii,ipìî',

l" ùV e "/'/rr(H) and gB clp e Vr(Ho)

By hypothesis there exist a, Þ ao and, h) þo so that for ø ¡ ø"r,) p, we have-y!,ou(e) ) 1 - À, ielt. Dxpressi'g the O"r"(! h dv,

ou u*) ure same in the proof of the sufficie,ncy fi'orn pr,oposition 1, flre

p

result is obtained.
DE'rNrrroN 2. The f'nstio L /e rØnlt is cated ru-i'l,egrabre if

11":" -"rirts 
a gencïalizccl sequence {/.} from d(tu) so LhnL f3¡",,0

l)t 
t-l is a generalizecl cauchy sequence in Ø+,, uniformly fit Ir e .ú"

îhen the Jì,,-integral is ilre elcment fiom gl.t clefinecl by :

( "- c

]/a* 
: ri:n 

!* ou.

E

tr'rom I'ernma 2, iL
\4,;^';r#;ä-îr",.òiüi"Ì j,J']j,'nî,Flî,î&,*i:tti,ä,3;:0,"*ä

TFIEOIIEM 2.
,, or^:ilyr]3¡ to t'he operatíon t*, ttre set 9(tu) i,s a semigrou7t

(ii) For E e .Ø ønd, f, g e g(l*) rue 
.lta,ue:

I ",tr, s) d¡.. : "-(\"ra*, !ø 
a*)
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(iä) Iror f e 9(l*) th'e m'appittll D --+ vn : i J d.p. is ad,ditiue z

1t
:" ror.(rr.), ,E¿ì 7l¡: O, i' + i, v¡, : II¡

i:l -?
LJ ut
i:I l( Il l\riIlRIC:\L i\,IDT1{ODS IN cÄi\fÐ TTÌIìOtìy

(r\DDJlNDtllI)

G ENIìRAI .I'I E7) COOPIIRATIVtr GÄÙTE

lllìNEST Dr\NI

(Clrr j-Napoca)

(iv) Ior f e 9(1") wa lù(t'De lim yD -= Ho
ls

¿-----ào

She proof follou's f::orn lemma 2 and' definil'ion 2
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l. lllathemafical Fouutl¿rlion. .Ihe cooperati\/e game ma¡r þs morlellerl
stalt frorn the concepl, of cooperative
12. All thc concepts relatecl 1,o il, rvill
21. In this paper ri¡e shall Íntrocluce
e gq,nte.

distribut proclucl'ion ancl it's

possibre. ir:i#;Jt?i"ft"#å
bY each nut ttre extent of

trategies appliecl ):y the coalitions.

gam,e (g.c.g.).
Ad,mitted, Intercoulitior¿. One c on

a, solutional.cornplete system of co ).the Íntercoalition is at the same time , l,sib-le._ Ilolr'er¡err it is a union of pos T
callecl urlnt,ítted intercoalitioz rvllen it

then the g.c.g. is identifiecl with the
tified with i,he coalition of all tho

o callecl arbitrat,íott, gam,e.
the set of players 1 be clecom-
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