
,tu wni; w; a.r.{ t:UJQia va a:rogoti,uc 1•a p;ro).oy(aol!,U£ ::rtfJavon7u; 

a .. V.wv .-:rw (JVJ'Otrwv. A:rwrm;vrat Xat xcL.iOLf; r:rcrA.lov axian; yw 
w; p

1
• P::.· .... p\. I:w l'!n;Tf{JO .-raQ<1i>uyua. pta rirow. :Cf(jbrwmJ 

l'JTOJ,O}'W/lOl; :rtl1avOT1JTrUl' r}tl'Ot',llt: ( naQa(}ft)',ll<J. 3.3. 7). 

LTO T(jlTO .l(l(!tltJfl/',IHl ( naoc£(m:;,Lw 3.3.8) CL.-ro6nxvt'•ov~tt: c)n av 

0 OEIYJWTtXtJ; xcueo; El'll; .IELQU-,UClW; Tl;J.Ils fll'al .'Tf:Cl"Q(L<7,uh·o; 

xw av L-rmi.lov ra a.-ria t"l'btxd.utva Tot• ELJ'W r:;t·ao P :T! Oa vr!. 

n)u ra TQia al;un_Lwro. ol>IJYot;l' ar ivav a.-rl.o n':ro t•.-ro}.O)'ta,um'• Tfl; 
:rt0Cll'OT1}W; tvc'JEXO,llEl'OV. n(!OXflTW }'W UH' if)tO n':ro :TOt' bivaw 

(lJT(J TOV XAaOlXtJ OQUJ.WJ. Tw TI]V H{UQ.llO}'Il f11'T01; TOP Tl;:TOi'. o:rw; 

1ib17 6w:rwnhmx.w t:Srm• .w).riaupE yw uw x).amxo OQUJ.UO (fh•;aJOfi
u Ut nu.[!WJEL}',ll(lT(( 3.3.1-3.3.3), a:TWTOl;l'TW ,udJ'O l%(LV(JU]Tfs arrp• 

a:ro.o(8,ta]01J E't'l'Oi'%UJI' Y.at 0/'l'HTUJV .7f(}l.'TT£UOH!Jl'. Tt'i.o;. (}TO n(!(}(L

Ofl}'JlU. 3.3. 9, biJ,m·.uc ,uw axop1J EC{CLQ,uoyrj TO I' Tv:wt• w•rm'• ar iTa 

«Otamuwi."To;.,; y1•wau>» .-:rQo/)i.tJ.Lw. 

I:r .uw EQE!'l'a .-rou oA.ox).lJQ(uBqxE ::uJoaq:ara. ,uri.rn/OrJ%W' una~t; u.; .. 
i.wv, ot n,ut::; th;o w.uuro),oytxo)v dnxnuv, iarw A xw B, arm•; avOQE:; lll.t
xiac; 50 lwc; 70 fT(VV :rol' xawtxm'J' pol't.tw. aro fioenow,aro},txo Atyaio. 
Bgifh]%E ore W' E:rti.i~m•,llf n•xaia h·w· Ul'O(}U ;rou .uivnpdl•tpa (Jf VIJOt' 
ron j3oeELoavaroi.txm; Atyaim· xw fll'W q).txia; 50 t:w; 70 tnuv. 'I :rtBw·o

Tr/TO. l'(t /3Qiaxrrw aE qvaw).oytx/J r.-ri.-rroo 11 rc~oj TO I' bdxnJ A (JTO wiw 
rm• dvat i017 1n 0.45. A vrl(rrOlxa. 11 :rtfJavonrra va f)gt'axtrw ar q:uaw},o
J'l%1; e:rbrt:bo 17 TLJOJ rot• (kixn7 B aro w!w rot• Eivw im7 0.30 x.w 'I :rtfJall()

n/TCll'afh!iaxlwTat OE q l 'OlOl.O}'l%0 E:Ti.!EOO %(1£ 01 (~VO bdxu:; EtVat la1J,UE 

0.10. EmJ..ij'OI.'f.lE wxrda ivm· Ql'0(}!1 :rm• ,Ufl'El ,llOVlfW (Jf l'fiOl TO!' /30(!El

oavarol.txoi· Atyuiot• xw d1•w 1J).mia:; 50 iwc; 70 rnuv xw r}.iyxou,ur n; 
Tl.,llit;; raw brmuuv A xw B aro a(ua rou. now d1•at rJ ::rd:Jawirqw l'a {3(}E
()d f.lE' Tl.f.lll at:: q 110lOAO)'l%lJ EJTi.'TEOO 

a) rov}.axwrov iva; a:rl:l rov; 6t!o 6Eixu; 
{)) ;u}vo o odxriJ; A 
y) pdvo o bn'xnJ; B 
b) w»vo h'a; fi.o7(J rov; OEixu; A, B 
E) Xal•iva; (t;'f(J rove; odxuc; A, B . 

.4 f7 d \' 1 If a q: 'Eono Ta EVbEz6!lcVa 

A: II n,w/ WI' bdY.nJ A Eit•w aE Cf'vawA.oytX(J E:ri.-rd'w 
8: H n,wj rot' c>dxn1 B dvw ar q:PowJ.oytxo r.-rb:roo. 
kli~HfOJVa ~LE w fUQll~tara 111; 1.\>n'va;. txov~tf 
P(A) = 0.45, P(B) = 0.30 xm P(AB) = 0.10. 

ME Bc'm11 6on nv<HfEQet~tf cnnv ~ul.t1oct~tf yta n; :rQ(x~EL; !lETu;t' EvbE
xo~u~v(J)v (bE; XW TO LXY/IW 3.2.13), Ol ~llTO{•~tEVE; :tlflctVO'tT)TE;. UVTl

<rCOLXct dvm 
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n) P(A U B)::: P(A) + P(Bl- P(AB)::: 0.45 + 0.30- (UO = O.t15 
f3) P(AB') = P(A)- P(AB) = 0.45-0.10 = 0.35 
y) P(BA') = P(B)- P(AB) = 0.30- O.IO = 0.20 

b) P(AB' U BA') = P(AB') + P(BA'J = 0.35 + 0.20 = 0.55 
e) 1- P(A U B)= 1-0.65 = 0.35 

t1 P{AB') = P[(A U B)']= 1- P(A U B)= 0.35. 

A:u.i :rw}anwrjau; :ro}).(V~' l"f(VV ixn tr.rt.WlfJd (Jrt 'I .7/fJaw.inJra il'u; 

Wfi.obdnj; .701' :rQoaiQXHat at r.U.:row r.h·rQo w,uvovaia;; rot' },txw•o
.7E"bim' Arwa/;, l'U lxn ouaba a~uuro; A dvat im] w T1JV :u()ai'()T1JW 

vu ixn opr'l.oa w!w.ro; 0 xw i'Jrxa:ri.cl.aw u:rc) n1v .7tHW'cJHjW va ~~xn 
o,uac}a u.~wao;; AB no) 'l :rtOW'fJT1jra va Ef.Et o1ul.ba rJ.~uu.ro; B ftl'(U 

TQL.7}.aaw a:ro T1Jl' :rlfJaw.inJTft t•a ixu owf.r)u. w{wro; A B. t:h•w y I' w

aul on fl'(t; aoOnrj; /IE o,utf.lJa a~uo.ro; A p.7o(!d l'U bcxOrl uJuu. ,IUII'o 
u.;r() n; owioEc; 0 xw A. 'Eva:; fflt) .. ovnj:; w,uocH>rrr:: .7Qoai(}XEWt at" 1'va 

xlvrQO w.uoboat'a:; rot' },Excn•o.7EMol' Arnxrj:; yw vu. bt(HJEL u.ipu yw 
ivav aa(Jfv~ :rou EXfl O,ll(LOU a~uuro:; A. llow Etl'(ll lJ :rtf}avdrrjTU ro 
a~ua rov dJt'Am•njw1 dvw m•,u(Jau) ,uE rol' cw(hvm;;. 

An ci v r 'la'r 'Evn; xcnctn.tl).oc; 6n·nwnxt1; XtrJ(lO; ten• ::tEtQiqwTo; 

Q = lA. B, AB. 0}. 

A; owtf)oi.ioov~tE n; mOuvonltc; twv n;t/.tiw £vbt::zo~t£vmv lA j. IB}. 
lAB) XW 10) ~u: p 1• P:· p, xm p4, crvriototzct. <'~11/,a('liJ. 

p 1 = P({A)),p2 = P(JB)).p, = P(IAB)) xmp~ = P(IO!). 

Ano TO JtQtiJtO XaL TO TQLTO Cl~LW~lCl ::'TQOXt•mouv 0Jt(!~ fibn~l!:' Ol <JXEofH; 
1. Pr ~ 0, }'tu XrJ.{}f i = l. 2. 3. 4 
2.pl +pc +pJ+p4= 1 

XUL Ot'WptOVCt ~t!' tel b!'OO~!fVct TOt• ::'TQOBt.tiW.ttO;. E;tt;r"fov tOXl'Ol.'V ot 

ox£on.;, PI = p 4 = lOp~ xm P: = 3p,. 
A vnxct8LOT(;)Vt((; cmo n; n) .. EUTUtE; ox ton; T(( P:· p 1 xm p 4 OTl)V 

P1 + P~ + P3 + P4 = l. rrntQVOl.'~tl' 
3pl p. 24pl 

PI+--+-' +pi= 1 =--= 1 =p, 
10 10 10 

xm f1to!lhm; 

2_ = 0.42 
12 

P. = 0.42. p, = J!..J.... = 0.04 Xnt p. = 3p, = 0.12. . 10 - . 

'Erm. uswrrot(rlVtw; Til O",(EOTl p 1 + p 2 + p, + p4 = 1 (;wu rrgoxi•;ttn u:r6 
TO TQLTO CL~l(IJ~tu TOll OQL.O~!Ot1 ) XUl n; O"f.EOfl; rtOU ~tn; b60tlY.UV urro),oyi
Oet~lf n; mOavonltE; Ot..Lov nov u;rA.{UV EVbexoru~V(I)V xu.L ;r/,£ov ftJI:OQOt\tt: 

va UJtOAoylooU!lf DlV m8ctVODTT:a OJtotOl!b~rtOTf £Vb£XO~IfVOU tOU Q. 

E<f·ooov tvu; uo8£vt1; fU' or.ui6a niwno; A rt;r:og~:i vn bc:xOEt uirw 



~lOVO u:al) n; owibE; () Xat A. ll ~llTOll~lfVlJ :;n8uv6np:a. :rgoq:uw;J; 
tivm 11 ;uOuv<'m1w tov EVbEXO~u'vm• {0. A). r:ro~tcvw; EXot-'~1!' 

P({O. A))= P({Oj) + P({Aj) = PJ +PI= 0.42 + 0.42 = 0.84. 

'Eorw Q = {w 1, w 2. (1}~, ... , w,,J ;rr;rrQa.o,u£:l'o; On{'.LWTli!t1; f.OJ{!o; ,w 
N( Q) = N (fJ (} .T { () (ll' (1 bunmnxc~ ama-io .. Earw C',"Ctc:nr:, A. El'(1 O."Cotobl/· 
:wu: EVOfXO,lU'VO rou Q,uE N(A) 0Et)'/i(1fl}{Q muuia (arotxEia). ea Ot{4ol'
,UE c1rt '7 :rteal'<)nlw P(A ) . • 'Tf!UYJWro::roblml; rot' A. OivETat a.i(J rov n>:ro 

P(A) = N(A). 
N 

ItlWf:WVn ~tf to lld(!tapa 3.3./{pJ. '(Lu n; ;ntlctv(mp:E;. 

p 1 = P(lw 1J).p2 = P({w2}).p3 = P({w,j) . .... p, = P({wJ) 

:rcganw.tormt.tlatl; tuw a:n:A(iw cvbfXO~H~vwv, {w 1 ). !wJ. {wJ, .... {w..,}. 
\ 

~ P, = P: + P2 + ... + p, = 1. 
I c l 

Ot :nOav6nJtF; twv a:ri.clw El'orxo.uh·wv 8fwQot•vrm iof; xm f:oto> p 
11 tt~t~ tov;. f:onu bt1/,abJ1. p 1 = p2 = p, = ... = p, = p. 'Etm. izou~u: 

\ 1 
,~, P, =PI + P: + ... + p, = I ~ Np = l ~ p = y· 

'Eotw f:vn o:rcmo~Hjrrotf EVbFzo~tfvo A tau Q ~tf N(A) OEtypawuJ. 

01JIU:ia ( O'l:Olzci.n). t\oyw n1; nQchamJ:; 3.3./ (}') ytn Tl]V m8nV01"l]W 
P(A ), :rtQUY~WtO:tOLllOllt; TOll A. exou~tf 

1 N(A) 
P(A) = ~ p(w) = p + p + ... + p = N(A) · p = N(A) · -= -,-. 

w c A '--v--" N N 
/\'(.4) TO :ri.1jfJo; 

fld~n~E E'TOL, miJ~ a:rc6 tn tgiu a!;tco~tatn tou a;tw,uanxml o(!ta,uot'. 
rcgoxu:rtn o Tt•rro~ :n:ou btVEtm orov xi.amxo OQWJLO ytu tov urroAoyto~t6 
n1; mOav6n1mt; E:vbexo~U:vou. At; bou~e we; E:vu :n:ugabny~u E<fUQ~W'fllt; 
tOt' tt1rrou cwtot' E:va fvi"ltacpigov :rcg6~1.tnw. yvwot6 on1 J)tfH,wygacpiu 
w; :rer){HIJ!W rwv yEvEOAiw~·. M:rtoQELtE fj'[tatl; vu ~avabEt"tE w 
n:ugobdy~atet :rtou b(OOa~tE otav ~tAllOU~lf yta tOY xA.aoatXO O(!Wpo. 

flow eivw 1J.7teav6r'lw. oE ,wa ul.;IJ k q:otr'lrwv. 01lo rovlaxwrov va 
BX01'V yn,iO)..w n1v ibw IJ,ulea. 8rwer7au t1n ro hoc; ixn 365 'l.UiQt:r:; 
xw (Jrl k :5 365. 

.·lu ci I' 1 If" I( 0 bc:tywmxd; /..OJ{!o:; Q tou n:Et-Qa~atot; urcon:A.eitm a:n:6 
OAE£ n; btatHuy~tEVE; k-rl.oe:; a 1acf13 ... a,. OJTou a 1 ELVat l)ll~EQU yevE-
8Aiwv tOll I ov cpom1ni. ac EtVO.l l)ll~U~Qa YEVE9Hwv tau 2ov <:pOtTTJTli, ... xm 
a., ELVat l]l]~u'Qn YEVf8ALWV tOlJ kov <fOltl)nl· nQ<JxELtat yta :itEJIEQUO~tfvO 
bEtywmx6 XtiJQO ~t-E N( Q) = 365' 

iif'll< t:•\(<l[J> -.' ,, 

<·~;~ i) ~l<tllha:n _\'·'~t)j d 

11 l! n!ttl~ ''' 1 

'·• (I t pu ,!,.) __ . 

(l!>llfl'i!l ljf-111 

tr•J\ ) cHtl\t\d\' 



blllcrlbll. !lE 365' 0l1VU'tU UJtOTfAEO~lUHl, mfOl' lllW£QO!lll"lC1 '{FVEt1/.t(I)V 

Tot' fot• tJ.OrtllT~ ~t:tOQfi VU ELVm OJtotabl,jJWTE W'TO n; 365 lU!f(lf; TOll 
~·Tm•;. lllUifQWllJVlU '(t'Vf0Hwv Tot' 201• {fotTqn) ( o:row x.m UV flVCLL lJ 
lJ!lEQO~lll\'LU '{!'Yt-flt.tWV TO\.' ] Oil) ~l:tOQFl l'JlLOlj; \'U fl\'Ul O:tOlUOll:HlTI.' lUll 

n; 365 lUH:.QE; TOt' f'tOV;. XoO."I{.. Lltli,uOll, '{llt TO O;(lUlnTlO~lO fllCt~ OtUTE· 
TU'/~lfVt); k-/dJa; TO OTOlXELO a 1 ~l:tOQEl Vet ::HlQI:l OJTOla()ll:tOTE U;tll 365 

bta<pogEnz£; Tlj.lE;. TO ototXELO az ~L<OQEL mtml':; VU :tUQEl onmab~JTOTf 
a;ro 365 btCHfOQEnx£; tLJ.lE; ( 6rrmu xm nv Eivm 11 Tlfni rrot• rr~QE To u1 ), 

x.o.x. xm E:tOflfvtll; ot btaq:ognLxe; k-c1or:; a
1
u:.a, o·· a~, n:ou fLV<.H (Wvu

Tov va Oflfll0t'Q'f1100t'V m•wr(l)\'(1 Ill' TllV :roV.u.;r},(_1(J((l(JTlY.1] aexr]El\'(H 

365 ° 365 ° ... 
0 365 ::: 3651

. 

k w :r/.1jflo:: 

ME n1v ;ragabOXll 6n TU 365;; buvuT(J. uJtoTEi.iorwTu Eivm worriHuvu 
On UJtOAO'(lOOl.'flE Hj ~llTOlJflEVll m8avOTllTU (!);TO f.O'{O Tli)V El'VO.lX(t)\' 

JTQOS: n; Ot•VetTE; 1tEQt..<n!Jo£t;. OEOn!J hmrov TO EVi"lfXOflEVO 

A: Lh;o rov).aXtaTOl' U..i(J TOl':; k C{Otnlf{; EXOl'l' yEvHII.w. TIJl' ibta lJ,li{Qa 

X.CH TO OWL:ttcll(HH~ta TOt' 
A': ot k C{OlTrJri:; ixol'l' Otcuro(}Ertxi; lJ,UEQO,WJ1'tE; yrvtBA.iwv. 
8n t•Jto},oyi.oou~tE TllY m8nv6n1Ta 

P(A') = N(A') 
N(Q) 

lOU EVbEXO!.tEVOt• A' xm Olll OL'Vl'x,Elu an:6 TOY Tl1ll0 P(A) 1 P(A') eu 
t':tOf,O'{lOO'I.'~IE lll Sfltot1flEYlllTl0UVOTllTCto 

To rri,i18o; Twv Et'Vo'LY.liJV :tEQt:tni>onov N(A') yta n1v rrgny~wTo
rrolllOll Tot' A' n:goq:nvuJ; Eivm 365 · 364 · 363 · ... · [365 (k -1)]. bllt,ubt'l· 

N(A') ::: 365 · 364 · 363 ° .. 0 ° (365- k + 1) 

nq:,ov OTCt f\.JVO.LX(t [lfl TO fVOEXO~lf\'0 A' (17l'OT!'t.f(JWtTU. Ol k q. 10ltlrt£; 
:rgf:rn va £xouv bwq:oQfTtXE; lHLfQO!.HlVLE; yEvE8i.i.oJV. ~Hl),u~Hl. TO A' 
a:rroTEI.f'lnu aJto 6/,E; n; bwtnny~tEVE~ k-6.bc:; a 1ap,. ... a, :rm.• £xot•v 
OtWfOQEnxa oTOLXELa Ot)i.nbr) rrm.• Eivm a, -:#:a

1 
("{Let i -:#: j). A liTO m1wxiva 

tlTl ott; fUVo'(xE; k-aiif:;. TO a~ bEY :tULQVEl 365 btuq:oQETLXf.; Tl~li2S UAf>(l 
365- I == 364 ymTi E;CtLQfttm 11 n~n1 :tou JOlQE TO a 1 ( btll.abt1llll~LEQ0~1ll
vict '{fVEOI.iwv TOt' Jov CfOLTlllll). avai,o;a. TO a, JTULQVEI 365- 2 = 363 
btaqOQEtlXE; Tqt£; '(WTL E;CtlQOt'Vtctl OL lUlEQOfllJVLES '(EVFOf,iwv TWV 

:tQOllYOt•~tEV<ov b\m q:mn1nuv xm TEt.o; TO ak rrnigvn 365 - (k- 1) b~tt
q:ogEnx£; Tl!lE£ nq:ot• c;nLQo{•VTW OL lUlEQO!lllVLE; yfvE8t.L(!lV nov 1IQOll· 
ym:'!lfYUJV k- 1 Cf'OLTllT(tJV. 

'ETOL EXOU~lf 

P(A') = 365 · 364 · 363 · ... 0 (365- k + 1) 
365' 



P( A) = l - P( A,) ::: 1 - 365 . 364 . 363 . ~ ~- . ( 365 - k + l ) . 1 5 k 5 365. 
36) 

fw va I•JT.ol.oyioouf<E ra N(!J) xw N(A') ,u.-rof}m'•w m axurOm'tll' xw ~ \ 
W~ e~1/r;: X(We i1t•varo a:COrfAWfW. dvat fllU E ::r a l'UA 1J.ITLX IJ ()lata~ ~7 

rwv l' = 365 ll!lt"{;)(UV rm• irov; (l)!(l k XW E:Wfdl•w; ,li.E f({U.QJW)'IJ TO!' 
n\;rov :wz• b1~vn ro :rA.l]Bo; ron• F::ravai.IJ:rrtxwv <Jtara~ww rwv v arot

xt:iwv avd k ixov,uE N(Q) = v' = 365' Evu) xci.Br Evvoixo a:rordn1;.w 
fivat p.ta Ot<J.ra;YJ rWl' V = 365 Yj,llE{.ffiW WI' irm•c; ava k XW E:TO,UEVW{;, 

N(A'I = (v), = (3651, = 365 · 364 · 363 · ... · (365- k + 1 ). 

2:'ro1• :ril•axa :rm· axo).m·fJE{ Oivo!'pE n; n,ui; rr,; :rtfJavonJnt; rol' 

EIIOEXOflEl'OV A ytu buJ.qoQF; rt,ui; TOP k. 

k 70 

P(A) 0.999 

lla(}CtTTJQfiOTE drt (W;(ll'O,UEV(W rOll k, IJ :n8av£>rqra ct.IO k aro,aa V(l 

f3r;p;Om;v TOv).axwrov ovo .-rov va ixovv yeviOI.w n7v {ow rJ.UiQa aaqa

i.w; w•.;avEW.t XW ,llCtAWra qfJaVEt :co}.t! }'Qil}'OQCL Of npi; XOl'Tct oro 1. 
fw :raoa(u:tyfta, IU'Ta~l· w)),u; 50 aro,tWJl' IJ meav6n]ra rovA.cixwrov 
<h!o va ixovv yn,iei.w r171' iota 'Udoa Eivw :roA.t; .ueyai.IJ, im7 pe 9n~,, 
EVW fll':Ul~ti 70 aro,uwv dvw axEodv {3lf3o.w OTL rovi.axwrov 01;0 l:XOVI' 

ycvifJ),w rYJV {ow 11JtEQct. llo.Qar,gdau f.-rim];. on yw k = 23 ELVW 

P(A) = 0.507, 01JA0.01/. ,UETaf,l; 23 aro,wov1
q TJ mOavorr,m va t':l'Ct(JXOI!V 

rov.A.axunov ot!o nov va txmw yn,ie.A.w n7v ibw YJ.uiea rivw .uc-ya.h;r£
(}11 and it/'ll ;nfJaWJrrjra va fl1JV V:CU(.JXOl'l'!/_1 

Ep r..i 1111111-" :Ero awptOio.rgo f3eiaxovru.t yw ro paOYJfW rr7; l:rartartx1j; 

70 cpmrrJrir; xat o ·>mOIJ)'YJnj;;. 0 x.aOqyiJrrjr; ,u6i..t; ixn ef,ll}'TlOEL ro .I(](J

fJA.1JJW nov 'Yt:l'I::Oi.iwl' 6rav fl'a;; (fotn7r1]; a:crvOvvo,unor; oWl' xafh]
Y1]T1J xat rov; avw:rmr1]ri; rov !..itT ixw yevielw an; 24/6, vmiQXEt 
xrinow; c.U.Ao; oro (1,Lif{'t8iarQo :cop va ixet yevlelw art; 2416; Tt cimt 
(i(}H)'E mo Jlt0fli'O, VCL {3QE8Ef XW xa:rowr; (l}.},o; :rm• va EXEi yEvfO},w 

artc:, 2416 1j va .WI {JQtBn': (Y:rdi'>n£rJ.' Lldrr T1Jl' Aax110173.5) 

19. As; :tot•~tf ~lfT<ii;t• tmv 22 :-coboaq:.·<ttQHJtuJV Y.Ul tOl' btmn]t~ Of Evav :ro6mJ<fntQt
x6 ny<llva! 

~--

ll ~l 
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Sp<tilll 

~llJYl'fW ;nw ?ITQLEXfl r.a:-ww 1.] xa::rmt; urr6 nnr; n; i.r.~n; ElVW 
Spam. A v f:LO~ttvw; cnnvn]OEi TO rgr;muw •<:row civw 11 .<d}w·clnl

n1. I'U n'vw Spam hu ,w/vrpu :rot• OtcL<wnuua,uf dn .<EQl/xfl .uw. IJ 

.<EQW(J(JTEQI<: dum; ).i;n;" xm 11Q1'8ft r'm l] mHnvtnl]HL mm] Etvw 
~U.'~'(tJ.l] qt£yui.t•n'Qll cn6 xcbmo r::rbdlo :TOt> Oi·rm•ftl' ::r.;:. 95%) 
TOT£ fVU TfTOLO flllVt1fln fl:tOQ!'l va n:LOQQLqAEL U::'TO TO q:if.TQO. bt]AU· 

en]. va El£0)(Jlj8Ei Spam. B£Bmu. fV(( T~'TOLO lfllctQO flJIOQ!'l vu XflVfl 

/.ctOl] . .:.\r]i.nbti. ft:tOQft rvu ru]vt'fta vu ro 0Emgr]m:t Spam f\'CJt Ofv 
ELVCH. xuOet:: f:TLOl]; fVU rn]vqw \'(1 ~ll]V TO 0fWQ1JOEL Spam f\'(;) flV(H. 

Avro :rot• crtbui.Jxnm ftvm vu El.uxwrorrmel.rm 11 ;nlluvonrw vu 
OnnQl]Afi ivn flllVl'fW Spam fVLiJ i'lrv fivm. El.vm :rgoqcxve; (m Tftow 
([Lt.TQU fCTOQOL1V \'Cl fktatsOVTCH OE fllU TJ :tfQLOOOTf(lf; ),f~ft; 1'1 Of 
rvctv 1] rrEQlllOOTEQot'; at•vbt•<w~tot•; i.E:;tctJV. A; bo1•~tt: £vu wr/.o 
q:ti.TQO :tOL' ~HOL~ETm Of ~HU ~lOVO t.E~ll-

'Eonu «W>· fllct tirow /.fs11 xw (t; u::ro0£ool'!JE 6n ot ~uu zgovtxl] 
rregiobo ([Oavn o~: rvuv mail server ivu o1•vo/.o ~lll"U~tanuv. KettlE 
~tl]Vl'~t(L arro ctl'Tcl fivm 'l bev eivm Spam. 'Etm. nv s flVCH TO l!lTOOL•· 

voi,o nov ~H)Vt'fLC'.tTo)V :rot• eivm Spam TtHE rrgoq:uVliJ; TO S' fLVCH to 
vrroat•vo/.o nov ~ll]VU~tanov rrm• bev Etvw Spam. MrroQot•pf vu 
~tfTQll00l'~lf Of :tOOU ct::TO tel !ll)Vll~WTU TOl' l':tOOl'Vt)/,ou 5 XUL OE 
rr6on cmo H1 ~ll]YV~WTU TOl' t•JtOOl'VOf,OU S'f~lCfUVLsFTm 1] ),f~ll «W>• 

xm rtm vu Exn~lllOOlJ~tE uq:evo; Tl)V mOavonlTU: iva JUll'l',lW. :roP 

dt•w Spam l'a :TE(]LEXEt nJ U~rJ «W» xm nq:ETE'QOl' Tl]V mOuvon]tu: 
iva ,wjvt•.ua .<ov on• fiw11 Spam l'a :TE(]tEXEt Tlll.i~rJ •<W». Errtm];, 
~ljfOQOU~lE VCl EXTL~lllOOl'~lf Tl]V mOctVOTl]Tct: iva ,llTJl'l'fW :TOt' q:fh:Oit:t. 

arol' rnail server Eivw Spam xm Tl]V mOnvon]nc iva ,ur/t'l',IW .<ov 
qJhil'fl arov mail server DEl' dvw Spam. 

'Evct ~lllVUflU <f0clVEL m:ov mail server XUL OtUJtlOT(i)Vftat OTL JU'QL~'
Xfl nJI.Estl "w". AvE ro evb~:xortevo: ro rn]wrw JtEQlEXEL Tl) l.£;11 
<<W", TOTE orrw; uvmp£garu: 1tQ01JYOU~tfvW; Ol meuvotl)'tf; P(£/5). 
P(EIS'). P(S) xm P(S') ft1tOQOUV vu fXtt~ll)Oo1•v xm Errabll nt fVOE
xo~tevu s xm S' DLCl!-lfQl~OUV to Ol'VOt.o 6/.wv T(!)V 1-lllVl'fHlT(I)V. an6 TO 
6JwJQ1J,Ila Bayes £xot'~te 

P(SIE) = P(E!S)P(S) 
P(£/S)P(S) + P(EIS')P(S') 

BQiOIJY..E on a:ro ro .. 3000 ,WJV!;_uaw. :rot• iq:Baaav ,uw XQOVt;.oj .<roio1~o 
at" ivw• mail server. ra 2000 cll'W Spam r..w ra 1000 On• dl'at Spam. B(!i· 

OrJY..E E:Tiar~; ort17 A.i~17 <<Rolex» EWrm·{oOtJY.E oE 250 £.t..'Td m 2000 ,UIJI'I,lUl
ra :rot• Eivw Spam iW.t aE 5 a:u) ra 1000 ,WJVII,uara JTm• On• dvw Spam. 



El•a ,uf}vv1w q:f:J(t.vtt arov mail server i-lW dta:rwru)vov,ur lht .IE(!df.Ft n7 
).i~17 (< Role:t:>. now Ell'W 1] :rtf:Ja ~·OTT]TU TO .m/vt•,tw a l'TO I!U dJ'W Spam. 

A n ci v r 11 a 1( 8cuJQtlwta; ott o a~:n9~t6; nnv F:wva).ti1f!H•JV tou ::tfl(H1-
~wTO; (3000) l.'lVCU UQXI.'tU !AEya).o; l;)IJTI.' V{( exn f:tlTH1X0fi VTCt8E(.>O::t0lll-
01) twv oxenxoJv crvxvon1nov exov~u: 

P(S) = 2000 = 0.67. P(S') = 1 - P(S) = 0.33. 
3000 

P( EIS) = 250 = 0.125 xm P( EIS' ) = __2_ = 0.005. 
2000 l(X}O 

E:rortevw; •JslJtOlJ~tEVlJ m8av6nJTU eivw 

P(SIE) = 0.125. 0.67 = 0.98. 
0.125 . 0.67 + 0.(X}5 . 0.33 

'Etm, nv w; errirrebo mtOQQLlf''l:; ev6:; !ATJVU~wto:; rrou rrEQLEXEL TTl 
l.£;11 <<Rolex» OeooUJlE tO 0.95 totE to ~nivu~w mtoQQL"ttHm m; Spam. 

Aval,oyn t•rro}.oyil;ouJlE n:; avri.otmxe; m0av6nltE:; yta cpll.tga nov 
fti';'XOUV rrEQlOOOTEQE; ctrro ~ua f,E~H:; . 

• AvE~ap1I]Ota EVOEXOJlE'vwv 

IE o).n w ITQOTJ'(OUJlEVa rraQctbeiy1-4nta. omn:; bm:;noniJoa~tE, m bEOJlEl'
~tivE:; mOavOtl}tE:; btmpEQOl'V a:to n; ClvtlotOLXE:; ~lll bEOJlEUJlEW::;. fLa 
ltaQabny~w. 11 EX twv uotEQWV ( bEOJlEU~tEVTJ) mOavonJta vn exn eva 
atoJlO uxQuJrtato'\}Jia bo0£vw:; 6n ELVUL (tvbgw; btaq;tQEl, xw flUAtota 
eivm ~u::yaAtrtEQll, UJtO 'tllV EX tWV rrQOtEQmV (~Hl bEO~lHJ~lEVll) m8ctVOllJ
'tC1 £vn O.to~to va exn nxQw~tmmpia (flaeaMty,ua 4.1.4). /\t1Aa<':lt1. av A 
:«u B ta evbq6~tr:va. avrim:mxa. «TO ciro,uo :rciaxfl a:rc) ax.Qw,uarotpict» 
;<'.Alt «TO cliOJW fivat al'OQO.~)>, tOtE 

P(AiB) > P(A) 

P(AiB') < P(A ), 

6q~,nb~. lJ EX TWV l'otEQWV mOavonlta vn EXEL eva ato~lO UXQUJflatOlj!la 
6ofh:~'to~ Ott ELVat yuvaixn. dvm ~LXQOtEQlJ arr6 t11v nvtiotOLXll ex nov 
:'q?OtEQOJV. 

E.."tlffil:;, Oto flagac~fl)'!W. 4.1.6 elba~lf Otl yLa bUO ;£vu fVbfXO~lfVU 
A. B (JlE P(A) > 0 xm P(B) > 0) Eivm 

P(AIB) = 0 Xat P(BjA) = 0. 

orpiabl1. 11 '(VlOOTJ 6n EWf!HVt0811Xf to EVa (lJtO ta bi•o. a:toxl.dn tllV 
~VtOTJ LOU a/J .. Ol' (rrgoq:nwo~ C1VU~lfVO~lfVO ytct ;evn EVi'lfXO~l£Vct). 



a)).m•. l;c avri; rt; :t£Qt:tnbou; m•ayl'(lJ(Jl·:;.or·.ta >Wl Mx.duaan TTJI' 

an::;aenwia nov A iWt B rLn.l n; uvvOrjxt; rot· :rnQriparo; xw hrv 
tl.fyxov,uf T1] aximl W'E~fl(!TI/Ol(L; P(AB) = P(i\)P(B). I'-'fil.ltaw. 0<'Xll
,UH'Ol ten} n; om•fh]xr; rol' :n·t(!lt;.ww; 6n w A r.w B rh•cH w•r.;avnl

ra, !lJfOQOl;W. V(X XQ~]otfw:rmr/aoP,tlf nJ ayJ:mJ aPnj yta rov t•."To).orww> 

r'f}c; ."TtOu.vc)nrw.; n1; ro_mj; AB nv1• A xw B .<ol' :nOm•t}v .tu.t.C. rw)wrr~~
QEL (MiTE Y.at TO .<agc't.OEt'}'ftu. .701' uxo).o?'fJt[). 

Lltlo q;otnJd;, u; :rm'.uE o A xu..t o B. Y.cll'Ot'l' n71' Y..aAoY.atQll'll :TQUY.Tt

xrj rol'; aaXI]OT/ w; OWQ8wri; Y.ft,uivwv aE ivw· txoonxr) oixo. 1:r'u
rrwva fU: ivo. uar txavonjnov. 0 A fllTO:Tt~fl fl'(l.. i.6.8o; m•)).ajJt<~lWt'• 
(XWQW,twrl U!;r7;) pr :rt0w•6rr,w 0.65 Fvu) o B n•ro:ri~Et iw1 l.dJJo; 
avV.apwlwt' ,UE :rt0al'f>nlra 0.80. :£t xa8{va q otrqr~ b60rpn 1'(1.. diy
:;ft iva Xf~Ufl'O .'TOt' FlXf EVa J.ci£1o; ap)),a{iWflOt; ( W xf(Ltfl'O IJTW' t'iJw 

xw yw rov.; 01;0 q:otn]rir,). flow tivw 11 :rtlho·dn]ra va ,ll1]1' n•ro:rt
a8Ei ro ),<10oc;; 

.4 f/ a v r 11 o 1r A~ Bn!){_n1om.•!JE tu Ev6Exo~tEva 
A: o f{'OtnJnk. A El'ro:r{~El ro A.6.0o; 
B: o qotr17nj; B FVro;cc[(,;Et ro ).6.0o:;. 

ZY]tCq.tE Tl]V n:t8UVOTljTO. P(A' B'). 

Enn6~ ot bwgOon£:; xanJ. xavova Egyc'tsovtm ~tovot xm oxt OE 
ouvEgyaota, dvm /~.oytxo vn 0EOJQtioouw on to uv Ou cvwrdon llOXl o 
£vm; <pottYJtlJ~ 10 A.uOo; bev t>xn xa~tiu ot•v£nELni mibgum1 oto nv o 
aA.Ao~ cpOLtllT~~ On EVTO:Jtl(Jfl ll OXL TO A.ciOo;. 'l n/.h(;);, El\'Ul i.O'(lXO \'U 

eEli.JQllOOl'~lE OTl 1] JlQcty~taTOnOllJOlJll !lll TOV EV6~ Uj[O Tf! EVbfXO~lEVct A 
x.m B bE ~moQEi. vu £xa xO.rroto. E:rribgam1 OTlJV ;tgay~tato;tOLllOllll ~llJ 
tm' c'tA.A.ou. Dgox.Htm Eno~tf'vw; yta uvE;agnJtn !'VbExo~tEva xut m.•vf:nix; 
Eivm nvE;aQnlta xm m A'x.m B', mo~tfv(J); 

P(A' B') = P(A')P(B') = 0.35 · 0.20 = 0.07. 

Eva EQj'oanl.aw ixn f}rio YQO.,UJ.dC, :raQaywy1j; rJ xw T2. J:w T,w],tw 

:rrowuxml t).iyxm• 6n..tv bwmarcuvHm <Jet iva JrQoi()J• Eli'W E),arrw,tw.

ux6 xawraoaHaL Of ,Uta a:rd 01,'0 X(1TYf)'O(}tH; £] Xut £2 al'(LAO(fl ,Uf T1J 

aofJae6rrJra rot' t:.).aruvJw.roc, xw xaray(}cl.q nw a.'T6 .'Tow ygrJ.,a,tn/ 
:nagaywytjc; :nooiexrrw. ~rov :r{l'axa Jrou axoAo1'8Ei q-ah•nw .'Tu)~ 

xar:avipcwrat 1440 fA(lTTW/W.Ttxri :rgo!ovw mtc; Otlo j'(}fl.llltE; :TU.(}(J.)'W

{1Jc; n. r2 xw an:; Ot;O X(!..r:t])'Of!LE; El. £2. 
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El 

E2 

n 
500 

400 

900 

r2 

300 

140 

540 

A; enorpiaot•,uE ra n•dEXc),ufva 

TJ: TO :TQOtOt' .7QOEQXETat a:ro Tt] }'Qa,u,u~ :raQaywy~c; Tl 
/L: TO :T(!Oi"Ol' :rgoier.Hat a:ro Tt] YQU,llll~ :;'WQU)'W}'~c; r2 
El: TO :TQOLOV W'1lXEl OHJV XUT1])'0(JLCL El 
£2: TO .7QOLOI' av~xfl artJV XCLn]}'OQia E2. 

P(IL) = 
540 = 0.3750. P(E2) = 

640 
= 0.4444 

1440 . 1440 

Xat P(r2E2) = 
240 

= 0.1666 
1440 

soo 
640 

1440 

P(!L)P(£2) = 0.3750 · 0.4444 = 0.1666 = P(r2E2). 

ta fL x.m £2 ELVat CJ.VE~UQTT)ta. 
A v Egyno8ou~u· ~~E bw~tEu~tEvE; Jtt8avonrrE;. noq.,ui.<JJ~ ollllYOt!p.u

OTE mo ibw au"mtgaa"w. Dgaypcm. 

P(r21£2) = P(r2E2) 
P(E2) 

240/1440 = 240 = 0_3750 = P(r2) 
640/1440 640 

P(E2IT2) = P(E2r2) = 240/1440 = 240 = 0_4444 = P(£2) 
P(IL) 540/1440 540 

bTJI.ab~. 11 yvl;JOTJ n1; :;rguypatorcoblOtl; wu Evo; EVbexop£vou bev E.7tll
QEasEL TllV JtQU'/PUTO;tOLTJ<Hl T01.' a/).Ol' 'XCU EJTO~H:~vw; uunJ. ElVctt ctVE
SUQTllW. 

Ec.pooov m EVOEXO~tEva T2 xm E2 dvm avE~UQTIJW. p~rro>; xm w 
n 'Xat El ELVUL mLoT); UVE~UQ'tTJTU: H arraVTllOll dvm vm xm p7tOQOll~IE 
va to TEX~tTJQLlooowu: XWQt; va XQWto8d va urroA.oyioou~u: n; xata/J.IJ
AE£ mBaVOTT)tE; a:ro m OEOOpEV(l TOU rri.vaxa. nugcttT)Q~OTE on to n 
Eivm To ot,pnA.ti(>w~w Tou T2 ( mpot' £vn d.auwpnnxo rcgo'lov ELTE 8n 



JlQOEQXETCH uno Tl1 '{QU~l~lll 11 flTf a::to TIJ f2) KCU on tO £1 dvm TO 

OlJ~lJd,t'JQlU!HL 1:0\) £2 ( aq:o(• cvn ~;l.cttlttlj.l{tnXl) 7l:QO.LOV elT!' Set xatanio
Oftfll nn1v xunrrogta El eitr <TtlJV £2). E::to~u~vm;. ~tf j:ktm) nw flgora
atl 4.5. 1, t(l n XUL E I Oa c:i VaL (t\'toE,<iQtllTCt w; ·w OUj.lrtlcllQW!telTC! t(J)\' 

ave¥,ctQTlJTOJv Ev6EXO!LfY(JJY r2 xm £2. Avr:;c:tQttFet Ela Eivm E::tLmJ; xm 
ta T2, El aA.AO. xm tnT/. £2 /,byw n1; flQ6Wa1J~ 4.5.1 fllLOTl;. 'O;rm; Bn 
b01J!LE Of fJlOflEVO XE!fUJ.UlO. '1 ctVE~UQTllOlCl cnmi1v "tWV \;,Eli'(<OV Ev6exo
~u\vwv mutnl.vn (xm ouve;taynm) on Eivm aJ'f~fiiJnJra tct xaQw'rrJQt

anxa <')'(}(l{tfl~ 7C(£Qet)'W(1l;'. a:ro T1JV o:roict :fQOE(!XHat ro .TQOi.OV» Xctl 

,,xar1Jyogia .lot' avrjxn ro :rgoiov". LlJitwiwouftE rrrimr; 6tt Eva~ btbta
otetto; Jtl.vax.a; o:rwJ; o naQa:ravoJ. 6rrot• w bn)o!-u'::vn ou; onl/·..t; uq:o
QOl'V €vn XUQetX.TllQLOnxo xm tct 6E60!-t€va on; Y!?CL!lllE; tvn ai.i,o. ovo
lt<il;.nm :rivaxa~ at•l'(irna; (contingency rable). Iw B' M£go; 8a avu
q;~.:g8ot•!lE owu; rrl.vuxE; ouvciq:na; ::no ava/.t•nxa. 

T(!ict t:"VOfXOflt'VU A. B X at r Wl' DEty,uartxov XOJQOV Q EVlJ.; ::TfL(!U.flUW:; ( )p!! ltJ( ·,._; I.·'·'!. 
n!xr7:; A.iyovrw a~·Eq,cJ.gnJH1 ~ uXriw:; (H'E;cl.gn]ra av wxtiovv ot '( n ,(;((plljiHI t 

X at 

P(AB) = P(A )P(B) 

P(AT) = P(A)P(T) 

P(BT) = P(B)P(T) 

P(ABT) = P(A)P(B)P(T). 

(4.5.2) 

( 4.5.3) 

llaQC1T1)Qll01:E on. :TLtQOTL Ol ouvfhixe; ( 4.5.2) l:'~aocpa)c.i~ouv Ott TQLU 
EVOEXO~li:'VU A, B x.m r Eivm av£/;cl.QTllt(l uv<i buo. EVTOUTOL;. 6rv ClQ
xouv ytcJ. tov OQLO~to n1:; avEsnQnloiu; TQttiJV cvbrx.o1u~wnv. A::rmtELtCH 
f:lltJlJ~oEOV xm 11 ( 4.5.3 ). 

LXtcpOdTE on av EVa EVOEXOflEVO A dvm ClVES<iQtllTO mto EVU EVbe
XO!lEVO B xm £:Jll0l)<; urro EV(l EVOEXOJ!EVO r. mm) 0£ mwaivnon ElVctl 
UVfSclQ1:fJTO xm arro T11V TO!lll wu; BT (DE:; 'AOX1JarJ 4.25 ). ~llf.abti. fV(;) 
l1 JtQetY~lUtOJlOll)OfJ TOU B OE\' E1tfJQE<i~EL "tfiV :llQU'{!lcttollOLll<Jll tol' A ')t(tl 

fJTl<Jll<; mhe '1 JlQO.Y~lU"tOJtOLllOll Wl' T E:lllJQEcl~El TtlV ITQCL'(fletTOllOlfJOll TOt• 
A, EVTOUtoll;, TJ TUL'"tO;(QOVI] JlQU"{~LCHOJWlllOll nov B xm r ~l.lTOQfl va £1TTJ

QE<l~fl n1v JtQCtY~tutonotfJOll tou A!!! Auto or !lrrogd ~€~met vu eivm 
E.i'ttOUfU)tO ytu avESUQtl]m EVOEXO!-tEVct. i'lntL rrQoqnvw:;. !lf ~am1 to vOt)
!LU tl]<; uvEsaQtllOtn; l'l{•o EVOEXO!LEV<.uv, 11 yevix.£umi ttl£ yw tQLH EvbE
XOf.I£Vet. JtQEim va bwoq;ul.i~n on 11 :tQUYfLcttorroillml orrowubrinou urro 
W 1:Qlet EVbEXOflEV(l bEV ErrllQE<isEL n; ;nOaVOl'l)TE<; JtQa)'!lctlO:tOll)Ol)<; 
tu>v unoA.otJt{l)V uf..A.cl. ::tQEITfl £Jlt01E vu btumpuW;EL on xm 11 JtQCtY!lClto
:llOLlJOT) OJtOWJVO~JtOTE buo urro TCl TQlO. DEV fiTllQfUSEl n; mOuvOTllTE<; 
nqctyfwnmoirJml; nov urro/.ol.iiu}v. tllJI.uoti. ytn vn eivm tQLet EvbEXO!lfvu. 
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t'OHH A. B. r. (Tt).eiw;) (tVi.'SCLQTl]TU :TQ~·::n'l vu flVW ave;aQ't'lrm w:prv6; 

Ttl A xw B. A iWl r. B xw r. ul.i.a UCf!'Tf"QOl' Xut HX A xw B I: B xw A r. 
xw n:/,o;. Tct r xw AB. ·ETcH. :rgo:.o.:l;tTH '1 nvnyxudm]TU xm TTl~ (4.5.3) 

'l o:roiu EZ£fQC.tsn nJ bei•teQll owi.ba ouvetFtiw ( oZE!f BriTE ytu-ci) xm 
Ol'V :TQOXL1;tTI:'l cno n;; (4.5.2) (r)e( iWl Ama]ml 4.26). 

E::tlOl);. OllH: l] Ol'VIllJXT] { 4.5.3) UQX.l't l'tUQOTl a:ronhi EJTFXmOlJ yut 
TQLU EVOEY.O~tEVn n); ouvfhizl); ave;ngn)ota; ( 4.5.1 ) bi•o EVbEXO~tEVoJv 
j'lO.Tl Cl' blO.OCJUf.LsEL on IO"f.l'Ol1V 01 ( 4.5.2) ( r'n; 'AOXljCHJ 4.27). E:ro~t€
V(I);. OTUV Ei.f','XfTC!l 11 UVESUQTl)OlU TQl(iJV EVbE'f.O~lliV{l)V, :IQE:It::l V(~ dJ:y
Y.OVTUl TOOO Ol (4.5.2} 000 XUll) {4.5.3). 

::1t)!1EltiJVOl'!lf E:IlOl);. 6n CLV 'flO. TQlCL EVOEXO~lEVCl A, B xm r l.XC!VO· 

:TotOt'VTUl Ol ot•vB~xE; ( 4.5.2) TOTE J.E~lE on Ut'TU EtVUL Ul'E;aenJUl f11'(l 

ih;o ll xaui l;el.')'lJ. A:r6 ooa .TI{>otlYot•~u:V(u; nvCHfEQU!lL ElVLH rrgo<ptvf·; 

on ma Ul'fi;dvnFa xard ~£1;}''7 EVOEXO~lf\'(1, ll '{Vll.lOl) ytct Tl)V TUVTi)XQO

Yl] :t:gay~taTOITOll)Ol) bt•o E; CtuHiJV ~l.:lOQEl YC1 fiTllQE(WH Tl)V :Tt8UVOTl]TU 

:IQC1'f~lUWITOll)Ol)S: TO'l1 TQLTOtl EVltJ OTCt (rdfiw;) W'f.;ciQn]W (ll'TO 0£ 
11;rogEi vn oullBEL 

A:; bou~tE niJQCi :HiJ; OQL~fTW T] avE;aQTJ]OLU l' 2: 2 EVbEXO~lEW•JV. 

Ba A.ipr on v 2:2 El'OEXO.UEVa A 1• A" •.... A,. TOl' Ofl)'JWTIY.Ol; X(U(!OI' Q 

fl'O; ."Tfl{}Ct,UU.W:;, Tl;Xr7:;. Ell'W (1 l'f.;CtQTIJTU ll rt/.t.lWC, (l J!f.;(f.(!rt/TU 

m· yw o:wwcn/;rou 01\voi.o k c)flxnuv i,. i,, ... , i. a.16 ro m\voi.o fl. 2 .... , v) . - ' 
La;(t'El 

P(A,A, . ... A.)= P(A,, )P(A,J ... P(A,J 

t\t)l.abti. /.i~tE on v 2: 2 evbez6~tEva wu 6Ernmnxou Xli>gou ev6:; rrEtQa

~taTo; n)Xt):; dvw ave.;agn7ra ll uJ.dw; aw·;Li.QTrJW nv '1 yvliJot] 6n 

ITQO.Y~WTO:tOl~Ol)XE Tal'TOZQOVa orrmoo()Tl:itOTE CtQt0!10S: um) O.tlT<X. llFv 

EnTlQEci.i;EL n; m0uv6n)TE£ rrguy~wwrroit)ot); Tmv urroA.oiJnov EVOEXOftE

vwv. Au-co B£f>ma EXEL w; ouv£rraa vu uu!;ci.vn gaybuia ~tE TO 1• o agtO~to; 

TWV ot•V01)Xli>V ;tOu :itQ£.."tEL va lXClVOJtOLOUvtUl. ftU ITUQ<XbELy~tU, j'LU V = 4 
uvE/;aQTl)Ta evbEXO!lEVU A 1, A 2, A,. A~. JtQE.itEL VCtlXUVOl'tOLOliVTut 

( ~ ) = 6 ot•vO~xE; tl):; ~WQq;ti; P(A,A) = P(A)P(A,) 

{;) = 4 ot•vO~xE; Tl); ~WQ<pi; P(A,A
1
A,) = P(A1 )P(A)P(At) xcu 

(:) = l ouvO~xt]. t) P(A 1A"A,A~) = P(A 1)P(AJP(A 3)P(A4 ), 

bt)/.abti ouvo/,txa :itQEJ£El va lXUVOITOLOUvtaL ll otlV0llXE;! 

f fVLXCt. '(tU V 2: 2 EVb£XO~lEVC1 J[QEJ£H V(J. lXctVOITOlOl!VTm 



( ; ) + { ; ) + ... + ( :: ) = 2' - l'- 1 ot•vei1r.r; l&t•w7thiTE ro axHtxd.•nQa

()nyua fq:CCQ,LW)'1/; rm• n'."Tm• ro1• Nn;Huvo :rm• l'uuau,u£ (JHll' ,wl.1joa

.m Ylfl WI'; c)tWl'!',UtXOt;;' Ol'l'Tci.em{;J. npo(paw!;; 0 UQLfl~t6; lWTOS fivw 
~u:yct/.o; cn~t)~llJ xm ytn ~ttr.ga v, rr.z. nv v = 5 n•bcy6~u.:va. yw vu F.).qz
fh't uv <.wtct tivm nt.fim~ avr~(~gtrp:a :rgerrn wt cf..t"[f.8ouv 2'- 5- l = 26 
(Jt!V(hliU' <;! 

B£Bmn, o;nJl; f~ll'(llOCl~lf ITQOllYOl'~lEVW; (l:r.c)i.w 4.5.1. ). on1v :rgcis11 
avayv(l)Qi~ou~tf r.m bczb~wme TIJ:V uvcsngn1oia ~::vbcxo~tivwv cm6 n; 
ouvOt'pr.c; r.m nw; J££QtOQIO~tot•; Tot' rrng<'qtaw; ;wt fTot brv r.civoqtf 
f.l..ryzo nov ot•vfhpt~iJV nvcsaQTlJOlCl<; nn(i UVTiOEtn n; XQljOl[LOJl:OlOlltf 

ytn vu u::ro),o·{iom.•p£ :nOuvonltc; toraiJV Evbczo~t£ww ;rot• :neuv6v ~w; 
evbtncprgm.•v. 

l:tutwin•ou~tf tfi.o;. 6n c\.·;wi.a ;rgoxtmtn bn m cwrmt.llQ<.U[tcna v :::: 2 
uvci;UQTllnov rvbrxoru~vuJv ELVm uvr;<iQT1JlH 6::rw; iWl orromb~noTE k 
<OTO UUT!"l ~lf TU Ol•~m/.llQtiJ~WTH TOW urrbt.Ol.il(I)V I'- k ftVW €J£LUll; HVE

;aQTllTU. 

Mw cwq:a),wwoj rnLLQEia. aw :r).aiow ,uw;; ;n).onxrj; .w:"!.inJ;; yta n;; 
,ud4m•wd:;; 1':.TOXQEOJOflC: Tl};; ar lLIOSIJ,llUUOflC: aaqa).wnj(}toH' au,u/)o

)J~lWI' l;oHj;. E::tii.c-~E T(>tt; ~•dane; a:ru wz•; o.-roim·; h'a; rh•m xci.rot

xoc; TO!' ),t"XW'O:fEOlOI' A rwoj;. iva; xrl.rotxo; ewaai.ovixl]; X(tl 0 TQl
roc; xcirOLxo; Pobov. I1;,uq:;wFa .uE nc; Exn.wjat:tc; rrJ; nweEiac,. 17 meu
w)nJw va ~rjatt ,uixQt ro 2020 o JT(!WTOC. c-xnpaw.t im7 ;u 0.6 xw rJ.vri

arOlxa 0. 9 xw 0.3 o on;Tf(}(JC; xo.t o T(!iro;. flow rh·w '7 :rtf}al'()nJUL. 

,aixQt ro ri.lco; rou 2019 17 ETal.Qda l'a :rei."Ttt 1•a :r).rJQciJon a:rosrJ.uiwmJ 
).t.lyw Oaw.iuw n•<:i; 1 uxvtf3(v;J (Lid wP; TQn; :rEI.au;. 

A n li 1' TIll! I{ A; O!'WQl,lOOU~lf Ht !'VbEXO~tfW1 

Al: o xcirotXoc; A mxrj; w 2019 ~Et 
A2: o xdrotxo; Ehooa).ovixrJc; ro 2019 ~n 
A3: o xdrmxo; Pdom• w 2019 i;n. 

ZllH't~LE n1v m0uv6nttct Tot• FVbF;(O~tEVot' 

I::= (A;A"A,) U (A 1A;AJ U (A 1A,A;) 
ro orroio dvm £v(!)m1 ;t-v(t)v uvc·t buo EVbEXO~trvwv xm r:·rortrvw; 

P(E) = P(A;A 2AJ + P(A 1A;AJ + P(A 1A 2 A;). 

Em.'tbt1 bfv rxowtf xa:rroto /.6yo vu rrtotEuou~E 6n w EVOE"f.O[tEvn A 
1

• 

A2 xw A, bev dvcu ctVF~aQnp:n xw f::tEtbti OL m8uw)nltE; nov to~uiw CLVf

SllQTllTUJV fVbExo~livmv EX!fQ('t.sovnu w; '(lVO~l!'VC£ ::tt0ctvon1nuv. rxou~lf 

P(£) = P(A; )P(A)P(A;) + P(A;)P(A; )P(AJ + P(A 1 )P(A:)P(A;) = 

= 0.4 · 0.9 · 0.3 + 0.6 · O.l · 0.3 + 0.6 · 0.9 · 0.7 = 0.504. 



cnmi. xnet;l; zm 'l fxj)uml o:;rmunt'ni:-roTr o~uibn; n:to CWH~. bcv 
E:tl)QECt~n n1v t!x~)uml Hl)V L':To/.oimuv. 'ETm. nv TCL £1• £~ ..... e,. Eivm 

W't~(l(}TI]W .7l't{/cl,UUW, TOn: '(LU O:TOLUllll:'HHE EVbFXOfli'VU 

A ~ Ql. A ' c Q, . .... A I c: Q,. 

()::TOP xnfh\rn O;(HlsfTUI [tClYU [lf TO CLVTtOTOlXO :trlQCt~W i'. f!' ... , f,. 

OQl~Ol'[lf 
P(A 1A, ... A,.>= P(A 1 )P(A,) ... P(A,,). 

ME A ,A, ... A,. ot•~tPo/.i~oufLE TO EVbEXOflEVO A 1 x A: x ... x A,. TOll 

bH'tflUTLY..Ol' ztiJQOl' Q
1 

x Q: X ... X Q, TOt• OllV0ETOU ::T!'lQ(t[HtTn;. 

Ot]i.ubti. Ol!ftpoi.l~ot•~tf TO fVbfXO~LfVO TO O.itOlO ::TQU')'flUTO:TOlfLHU 

OT((\'. XUTC( TT]V fXTD,fOlJ TOl' ::TflQtl[WTO; E; :TQU')'flUTO:TOUJOfi TO A I' 

xnni Tl]V EY..Trt,EOll Tot• :THQ<i~wTO; r, :TQny~wTo;rou]OEL TO A, . .... xm 
xm(x n1v EY.Tri.EmJ TOP ;rnQa~wTo; E,. JtQCtYflUTorroulfki w A, .. 

'EOT(!) TO JtElQCl[la E: '•Qlf.l'W ft•a l'(J,llWJW 6t;O f[OQF; XW an] Ol't't:;(EW. 

h•a (,;ctgt "· Oqoq- nw;); TO JtftQClftCL ctuTt1 nvctU!ETm OTU :;n:tQ<ifttnu 

e1: «Qtf.Wu h•a l'lJ,lltaJW" fLE bnywntz() x.<IJQO !2 1 =(I\. Yl· 
£,: «Qlf.l'W h'a w),uw,twn [tf (H'ty~wnz6 Xt;JQO Q 2 = !K. yJ xw 

£,: «()lf.l'W h•a ::aot" llf 6EL',!UC1UXO Xt;JOO Q, = (1. 2. 3. 4. 5. 61 . . ~ - ... ~ "-. t- ~ ... - ,, 

0 l'lnyrtcmxo; XtiJQO; Q tOU ( ouvOnov) :TflQfl~LUTo; f. ;rgoq:UVI;); 

ct:'toTEhiTm a;rb oi,E; n; <'ll'vcn€; l'ltCLTETCl'/flfVF:; TQtcibE; a1 a2ny i>:rm• 
a, E {I\, y l ytu i = 1. 2 xw a3 E {l. 2. 3. 4. 5. 6J btj),nl'll'j. Q = Q1 x Q: x Q,. 

OQoY.HTm ytu :r£.1EQuo,uh·o bft)'fUHtxcl r_luQo w N(Q) = 24 (oxnr:OftTI:' 

ywTi). 0Qayrwn 

Q = {K'Id, 1\1\2. 1\1\3, 1\.'1\4, 1\1\5, KK6, 1\yl. K'y2. K'y3. 1\{4. 1\yS. Ky6, 

YKl VK'J VI{~ }'1\4 YK5 yKf) vv} yv'J vv:) yv4 yvS y}l()j • j _, I -.-. ~ I ... 'I I - .. II .. I ..... ',.._ .. I .. ~ .,_," . 

'Etm, nv 0Ewgt']uOl!!1E TQia EVbEX<lftEWt A 1 ~ Q1• A 2 ~ Q2 xw A 1 <;;;; Q3, 

fOttn ','LU ;rcxgabny~w. TCL fVbEXOflEVU 

A,= {Kl. A 2 = lrl xcu A,= 11. J. 5} toTE A 1A 2A, = {KyL 11:yJ. 1\ySJ 

X.Ul flVUL :;tQOCfctV€; on tO EVClEXO~LEVO .A 1A 2 A 3 tot' Q = Q 1 X Q2 x Q, 

:rtQUY~WTo:rrotdTm 6nrv xun'r n1v I'XTFJ,EOll TOll JTHQci~uno; F
1 

f'!'(['(tVl

oOfi «XEffHld.j». XUHl Tljv EXTEJ,fOlJ TOU :TflQCtpcno:; E2 qtq.avta0Et «'{QClfl

fWTU» Y.f1l XCHf't TllV fXTff.fOlj TOl' :TELQtLflUTO; £ 1 EflffC(Vl08Et JtEQltTt>; 

CLQl0[t6;. ME Tl]V mtQflOOXt'] on TO VOfHO[W }((Ll TO ~/lQl dvm U!lfQ6i.l1-
JTTU :rQoq:nvuJ; rxm•rtr 

P(A,A,A.) = ..2_ = - 1
-. P(A

1
) = - 1

-. 
. - ·' 24 8 2 

P(A,) = _l_ itat P(A ) = .l_ = _ _1___ 
- 2 ' 6 2 

naQ(lTllQll!Tl:E on yw TU A I = jl\j, A:'= {y l Xat A,= { l. 3. 5)11 oxt'ml 
P(A 1 A~,) = P(A 1 )P(A )P(AJ mni.lJfkt'fTUL Euxo!.n E:;tLOlJ; ~t;rogdTF 



vu twi;nl' t'm 11 ot•v{hiXfl uvr~ugn)uia; nltt.l)flEt'nm yta o:toLa<ni:roTE 
~:vbrxo~tEVCt nnv Q,. !J, r..cu f;J,. To on TU r,. L zm E, ELV({I nvE;CLQTllTU. 

dvm f)£f)mu ::tQoq.uv~; CHfOt' 11 txfktOll o:rowt•(::n)::ron u::r(J m•nr l)ll 
ext3<tat) O::t0\ti)Vtlll7r0Tf 6uo (!::t{l cnm'( bn ELVUl /.0'/l'Y..O vu orxflot•pF OTt 
f:itllQe<i~ft. Tl)V b4)<HJlj TO)V t•::ro/.ol:;nnv. 

J:t· JrQUXrtXi'; UfU(J,UO)'E;. TTJV ll.l'f:;fl(}TijOl'u :Tfli}fl,tUlTUJI' Ol'l'Tj0w; Tljl' :::__llf!i 1-i.,, il\ j -~' '...:. 

c-l.iyxol'JIE ,ue n7v F/;iru.m7 xw rm• t'i.ryy_o rw1· m•vOt]XOJl' ;al.rw a:rt) n:; 
o::roir:; a me( f%HI.ut;l'TW. A z•rd pa:; Mru n7 <)t•J•ar6rqra. tirrn• bw::rt-
on/.wovpE dn rn :rnedtuHu. rh•w (H't·$/tQT1/TU.. t•a ,u:TOQOI;,IIE J'Cl ul;w::roun;-

Jlf ()'W WI' I':TOl.O)'Wf.UJ ;-rt(jw•onjTWl') T1] af..N11J 

P(AjA 2 ... A,)= P(Ai)P(.-'q ... P(A, ). 

B{f3wa, o fi.t;•xo; t•:roOt'arwv %at :·wgaboxo)v. tJ.7w; w·u):; n7; w•t
!;aenwia;, a.<onAd d:rw; Oo. bm'•.m aw B' Mfgu;. m•rt%f~llrvo rq; aru
rwnxrjc; Ol1,U:TEQCL<J,llUTOi.oyia;. 'I:IJ,UflWVOI',llE E:Ttm];, cJTt bFV {'QU({lH'Ull 

o!.a ra fl'OEXcJ,LtfV(l rot• 0Et}'.lWrt%m\ XWQOI' Q1 x Q2 x ... x Q, w; Y..aQTE
awvci ytv(),uEVa. Tw TO :r£u<; I'::TO).oy(~ol.'llf :rdhll'OTI/Uc; rEWLWV fl'OEXO
.tdvwv (};rw; xw yw c.li.).n fH,uaru :rm• rt'fhvrw yw rm•; "XOJQOI';-ytvti

l~El'a» bE Oa t:rExrctfhn;!tE-

E(lV Ta J' rrngc£wna otu orrota uvu/.cnm £vn ot•vOno :;u·[gufw 

fivm av~:.scignJn;; f::t(l\'Clt.til!'EL; TO\' tbtOL' ::lElQUj.taTO; TOTf f.EflE on 
TO JtcLQCl~l(l urrotEAflTal a:ro " w•EI;cienJU<; Ooxt.ui; ll on JtQOX£lTCLL 
yw llW artoci rj wwJ.ovfJia I' avEl;agrqrwv boxtp£uv 1) yw v uwva
}.,u.,u{Javoptl't; aJtt/;aQTIJTEc; boY..t,uic; (repeated independent trials). 

'Orrw; nvuqcEQCtflE OTO 1t'QOllYOl'fll'VO XHf(if,ato (bE; n O.QCIC!t'l)'.lW 

3./.la,o), ~:vn m::iQaWt Tt•x11; ~tE b{•o ~tovo bl•wm:'t cmoTEI.£ownu (CLfLOt

fktiw; unox/,no~tevn) ovofLCtsETm ooY..t,wj Bernoulli. To £vn n:mrfl..rofm 
£xn E1t'lXQUTiJOfl VCt OVOfHl:;nm «f:rtTl'f.lCL•> lWl TO Ct)J,o «U::TOTl'f..ta». 

'Ewt. av £va ITELQU!tn ctvah:•nm Of btaboxtxio; o.vE~UQTllTE; mavaAll
if!Et; Evo; JtflQU~tmo; [If ClllO liOVO buvata a:ron:),(o~tam. i,f~LE on TO 

:t.Eigu~ta nnotEh:itm u:rro 11 (J.vt:~aonJrt:; boxt,td:; Bernoulli 1] u:ro rnu 
OEI{>ci ti aY..o).ovfJt'a I' w•r~dQnJTWl' c)oxt,u£uv Bernoulli. ftct ;rnoabnyrw. 
l} Qll'}'ll Evo; vo~lio~tu1:o; 10 tfOQE; Etvut Evu n•xnio rrFLQUWl ::rov avn
ii•nm (Jf 10 UI'E~Ct(!HJTEc; ooxt,uic; Bernoulli. 

Al· avt4'1oUum•pE ;u· ''f" ro a.7orii..Ea,ua •·E.<tn•zia» xw.uE "a" ro a.<o
rii..Ea;w «a.norvxia" .ma; boY..t,wj; Bernoulli, tl!'at :reoqavic; roc; Y..W 
flaoaocq',LW 3./.ioJ. on ra arotxfia rot• bny.twrtY..m; XWQOI' ew); 

:w.(}ll/-Wroc; :rou a:ron).drw a:rl) v avf~UQH]n-; OOY..l,uic; Bernoulli, 
ftl'at OWU'Ta)',llfi'Ec; l'-Ctbr; a.m) «E:TlTI'f..LEc;» XW <•a:ron•xiEc;" brJ).aotj 

i;covv TrJ fWQCf1J aEEllE ... Ear. 
'-----v-' 

I' TO :r}.IJ8o;:_ 
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In1 m•vcymt. ontv eu ~u.i.l\oou!tt ;m xumvoJ,te; Tl'Xnlwv ~tETct(1htn!Jv. 
An bmmoni>om•~lE on OL bwboxtxi; m·E~(tQT11TE; bma,ui:c: Bernoulli E~t
q:uvi~ovmt OTllV IT£Ql'(QUCPl Xal 1llV XaTUOI'.fUll J[Ot).tiJV ~lOV'Cf).o}V mfln

V01llHIJV ~tE H•(lt•nno crc'w~tet Eq:aQ~O'tt;w. Ogos to :rrngt)v. u; bot•~lf ~un 
~:v{'HW:f fQOl'On :TQllTnml tbtmtEQCJ}i:; XQllOL~lll 'ltn n1 ot•VEXEtn. cnnv fln 
~u).l)ool•~tf j'Ht !lO\'Tft.n mAnvon)twv. 

A l' iva .7d(!a,tw n;xr1; a:rorEi.Eirm a:u) v rn•f/;lipnJn:: ()oxf.!.d:;. Bernoulli 

d:roz• 'I :rdJcn•lJriJTfl E.7Ln'Xia; Of Y.(J.(h ,uw. boxt.w] dl'(H iarJ,LIE p, n)rr 17 
:rtOm·dn,ra, an:; v OoY.tpir; 
(u) va E,uqm•wfJm;v 1' «E:TlTl'Xit·;" dt•w iar7 ,ur p" 
(~) l'ft ,W]V f.lU{W'ta8d «f:TlTl'XLCl~> cirw tm/,UE ( l - p )" 

("() l'a Ellf{ctl'WfJfi TOl'iJIXWTOV ,UW «f':11Tl'XlCL» fLl'W lOI],llE 1- (1- p)' 

( (')) va c.ucravwfJot;v aY.Qt{3wr; r "E:rm•xit·;, dt·w im7 ,uc ( :: )p' ( 1 - p )" ' 

A n d 8 E 1 E. 'J.' 'Eonu w EvbEXO~tEvn 

A,. i = 1. 2, .... v: onp· i bma.wj E,uq·o.l't~Erw ''Litn•xia''· 

(a) ZtlTCt~tf n1v :rnOavt'lTllTU TOl' EVi'>EXO~uh•ov A 1A~··· A". 
A:rro trtv av£/;aQtrtotn to>v bor.t~H;JV rrgoq::o.wiJ; txouftr 

P(A 1Ac ... A..)= P(A 1)P(A) ... P(A,.) = p · p · ... · p = p'. 

(~) Z11ni~E n1v m8av6n1m tou Evbrxo~tvol• A;A; ... A; .. 

Arro TrtV UVfSUQTllOlU TOJV bor.t~lltJV J[QOq::nvc.i><_; fx0\'~1E 

PtA; A; ... AJ = P(A; )P(A;) ... P(A:) = 
= (l - p) . (1 - p) .... ' (1 - p) = (l - p )'. 

( 1') ZtlTU~tf TTfV m8avonrw TOU Ot•~tn:f.llQllJ~<lTO<_; TOl' EVbEXO~lEVOl' 

A;A; ... A; .. 

llQO<fUVW£ Tf ~llTOtltEVTf m8aVOT11Ta ElVUl 

1-(1-p)'. 

(b) 0 bny~auxo; xwgo; wu ITElQC£ftato; u:rroTEI.ElTat t1mu; dbu~tE cm6 
btaTETUWEVE<; v-aDE.; TTf<; flOQ<JHl£ aEW.E ... Wf. 

I' TO :rhj/lo:: 

Zr1ni~u: n1v m8av6np:a iou EVbEXOftEvou rrot• cmou:f.Ein:u unl) FXEt

vE; n; btUTETUY~EVE£ l'-CLOE; al'Ttl; Tll£ flO(Hf'l);. :rrot• llEQtEXOl'V r ( UXQt

!)t;>;) TO J[i ... i18o; «f.•> X.at I'- r TO rr/A8o; <<Ct>>. 

'QJ[U); bEL~U!lf OTO na.eaOt'l)'JW 3.J.Jb. TO llf.Jlfio; UUH;}V 'HIJV bWTE

TU(ftEVOJV V-abwv ElVUl 
v! (v) 

r! · ( l' - r)! ::o r · 



Lllli.u<'lli. To evhEXtlfH'Vo Tot' naoiov 'l]T<:W~' 'tl]V :n8avon1HI u;rOTF-

),eitm arH) ( 1· ) 
. r, 

V-(Lbf; :tOl' :t€QlltXOUV r (UXQLfltiJ;) TO ;ri.T'Jfio; «fn iWl 1'- r TO :tt.liBo; 

«w•. H m0m10Tlltn qtq;c'~vtoll'; ~0.8~; ~un; n'Tmu; v·r1r'>H;:: rivw. iiryw n1; 
uvr:;nQTl]Otu; T\I>Y OOX.l~tll>V, :TQO<f avti}; im1 p£ p'( I - p )' ' Xut F;TO[tt·vc); 

11 \;,t]TOl'!lEVl] :nOctVOTl]'tn rivm :t:QUYfWTl lOll [If 

( ~ )p'(t-pr-·. 

0/.oxlcrJQtiwov[tf fL< run nx(>!lll x.anr:ogia :aftQct~tcitwv :;rot'. 6:tw; 8u 
bwrrwniJoot•ru: oTo B' Mi·go;. ot•vnvnl.nu or ~tfyai,o q;cio~w HfCLQJ.W
y<iw. Il{_H)xntm '(W n; :TO}.l'Wl'U.wxi; ooxt!ti::. (multinomial trials). 

H bmu.w! Bernoulli. o:tw; ftbCL[lf. fl\'ctl rvu ::t:flQCLflU [lf b{•o povo ( U[IOL
Bnit!); n:rox/,w:l~ti'VU) bt'VctHt n:roTEI.rownn. r xcu a ( «l':tLtl'XlU» xm 
<<nrrotux(a,. mrriotmzn). Av ~'Va :rdQa[ta rxn k (et!w$ntl!J; CL<oxi.f:t6[tE
vn) buvanJ. unun:lio~tutct. r1. r::. • .... r,. ovortal;nm ;ro}.t~wl't~.mY.If boxt,w]. 

Elvm rrgoq,avr; on 11 rroi.t•oJvu~mo1 boxL{lTJ arrotEI£i yEvixn•m1. ~tal.t
m:n ru),oyt} Tll£ boY.I.{l1/r:; Bernoulli (~ll(t boY.tli~ Bernoulli ftVUl ~HCi :roi.uw
I'U,illXIJ CJOY.l!i1l fll' k = 2 bvvetta UJTOt!'AfO[lCitet). 'ETOL. fvtt) '/lfl ;rugcJ.6ny
~ICt, ll f~ETC£01] fVO; mopol' i'lU \'(( btCCTI<J'tl!)UEi ltV EXEl 1.1 6!'v EZI'l :tgooj)i,l]
UEL urro EV({ ouyXEXQL[lEVO LO flVCU [HU OoY.tprj Bernoulli. 11 f~EtUOll Evo; 
m;o[LOl' '{ln va btnmm:oJOI't 1] O[LUbet C1lflC1TO; tOl' ElVat ~!La :roAVWVl'.lllY.IJ 
Ootuxrj ~IE k = 4 bt,vma ctrroTEJ.io[tuta (A B. AB xm 0). Enim];. t]vnof)o
f..t1 fQ(tlTl]Ol]; 01' fVct cLTO~lO '{W. TO CLV OUfl(f{OVEl. blCtCfWVEl ll tO UCfllVfl abta
cpOQO ~llCt OU'(XEXQL~lEVl] arrm.JHl. ELV(tl ~lla :rOAl'Wl'l',UtY.rj C>oxt,wj flf k = 3 
buvcm'.t c.mon:ld~o~tuta 6mu; xm o f:A<yxo; Evo; EAntnllftcmxm:• :rgoi"ovto; 
yw va bmmoTwtlt:i ctm) rrotu urr() n; :rrvTF ygu~tftE; mtguyw~fl1; :tnQllzOll 
dvm fHU :rol.uun'l',lllX.IJ ooY.tft~ fl£ k = 5 bvvcnct CL<OTEi.Eownu. 

A 1' t'l•a ;rcdeapa n!x'K (CTorr).Eirw a.-ro l' w·E~UgTYJrc; :w}. Pwl'l '!axic; box t

Ide;, (/;rov m: xa(lf bOXlfl1l TCL Ol'Vara (LlOTfAEO,lWW civw k, iarw rl. r2 • .... 

r,. xat 17 mOavon1ra l'a Ef.HfYJ.VtaOd ro rL-corii.Eapa r1 ar ,wa (o:rowl'u7;ron) 
boxqa/ dw11 p,, u}u ll.<t8al'()rrlut... one; v ooxl.{ti;, va E!lCfm•tafJmlv J'1 nrro
n:i,£oftcnn r1• 1'2 ctJTOt£/ia~wnz r2 • ... xm l'• n:ro1:Ei.£ownu rk dvm LOTJ pt: 

1' I', I' 

6rrou 
I ' . l' I pl P: ... P.-. 

vl. · ~'2· · ... • · 

• • 
~ V = 1' Y..W ~ p = l. 

I I 

'" 1 I" I 
'O:t(l); Oet 6m:;rwH1JOot'fl!' ontv Ou ~llt.llOOl'~l!' 'flU TOu; Otctnanxot'; 

EAE'(,(OlJ; x~. :;TQOXEITCH '{let E\'Cl :rroh• zgT)oqw a:tothwwc Ttl\' n:;robn
;l) OEttf tlJV o':; ~ua cm/,r1 O.or..l]<Jll (ct:aOt!'t.Ei :;roAt• u:rl.t1 (n•Ofict) y~:vi
XEl)Oll n]; <mobEt~l):; n1; llQorctm}c; 4.5.20). 
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