
• kUV10}li] avaoKOlll]Ol} ~QGlKC;W EVVOHtlV, npmaoECtlV Knt TlJllulV 

Ht:~pa ruxq; · H £vvma 
tov TVlaiov 

Auyp.taTLxo; XOJQo; Q 

rvt); :U:lQUf.lUTO; n•)(1); 

AnyJI«TlXO 61JJlflO 

EvbqOf.l£V« TOtl bnyJ.&anxoil 
It,JQO\l oo; "n11«~t(tTo; wv1; 

DQ«yp.t«TO'IOl1)61J obqof.livot• 

Bqlmo t:\'bfXO!!I'VO, Q 

Abtl\'atO I'VbfXOJII'VO, 0 

To t:vbf:lOJU:Vo A crov£'laynm To 
£Vbt:"l0!1EVO B, A !;;;; B 

'laa £Vb£XO!.lfV« A = B 

Topl} n>b£Xo~vwv A n B 1} AB 

'EvtomJ nbE)(O~lfvtov A U B 

I:vp'll.tJQWP« .4' t:vb£XO!!i:vou A 

:!i:va 1] aat•p~i!Jama 1] a~to•!Jalw; 
MOXMUl!!t'V(l £\'bt')(OJIEVU A. B 

Ata~Q« A - B q AB' 

I;up.tpt"tf!lXft blacpoQ« 
A. A B = AB' U BA' 

ll ~[{! fZt~-i.Em] EVOS ::tELQCtftnTO; rum; to (l;(OtEAWJ.W OI'V xaOoQi~~·rw llf 1-kt<Jlj Tlj\l 
UQXll Tlj; triTibtljHI; (im(l); O"W !UtlOXQUtiXt't !f WVbflfVU XUl ::tf4,1UflUtU) ai).<i. U:TOClt- 1 
i'letw O'TI)V n;t.'l· H rvvmu tou n·xuim· m•vl'linm flf TO .TuJ.pmil'fhro xm TO ;npWQI- I 
o,uho nJ; yvuJmj; nuv attL(J)V ltot• :rQOxai,ot•v to arrm:£1-forw. XaQaXTI]IJUrttx(, £vi1; I 
:tftQUflUTO~ Tl'XT]; flVCU on ~JtoQfl va mavai.TJ<ftl!'L u;rc\ n; ibu'; Ol1V0Tir.r; llUf::; CfO(!t'C: I 
tlii.oqtE (6HUQI]UX.U c't::tftQE; q;-<JQ!';) xm on Of fllU FY.tfJ£m1 tot• Clf Jl:tOQ<.lilflf V(( :t!)O·I 

pi.E"lj!Ol.'~tr Uf fhpaulnfTa to <mOTEl-EOftCt :rot' Bn qtqHvtoflfi. llfll!l~ fl:tOI}Ol'flf \'<t xuw- j 
yQat~lOt'ftF 6i.n m oPVani n=rotrAiortuta tou. 

To mivoi.o tow buvaniw cmou),roft(Hwv tot•. 

K~tO£ Utmxrio Evi1; l>n';1lattr.01:' xtiJgou, OtJI.ul'ni xc'tOI' bt•vutiJ n:rotri.mfm £Vi>; =rn- 1 
QUftUto; tl'Xl];. ! 

Y:rocrt•vohl TOU bny~anxot• zwgot•. 

L£ ftlUI'XtEAEmJ <vo; Jtfl{lCtftm(Y,; n:•xt];. !'vu <vbqt'>ftno :rQuywnorrou:inu (I'Wlavi- I 
~ . . ., ' . . I 
~,.rrm) otav to a:rotEA£OftCt TOP rrEtQHftuto; ftwtt <JtotXELO tol'. 1 

Av Eva EVOEXOf!EVO a:rotEi.£it<H n;ro f!OVO fVU onwcmxt\ muuio OVOf!Cl~fTUl U:ttil I 
EVbf)'_O~VO I'VW av U .. 'TOtEi.fLT(llll:i1:0 :;tEQt<JOOtf{lCt WH) fVU i'\nywmx(t OIJ!lflU OVOfl<·l-~ 
;nm ouvOETo rvbrxof!EVO. 

llQCt)'fiCllO:tOlfltcH iTaVTU. 1 

~fv ::rguywnorrmEinu rroti. 

Otnv ;rgctyftctto:rotritm ro A :tQH'lflCtto:rml'itm xm roB. 

Omv lTQCt'{fletto;rmritm to A lTQff';'}!HtolTOLEintt ;wt TO B xm crvtWt(lt'><Ju>;. 

OQUYf!ettOrrotEitm otav :tQU'ff.lUTOITOllJ6Ei xcu to A xm to B. 

0QUYfWtorrOtfttcH 6tnv :tQUYftato:tott]Elfi t] TO A 1.1 TO B (1] lWl tu bt•o). tj <ll.~.t<;J;. 
6tctv :tgunwrorrouJ8Ei tou).<.'tXtUTov ha n::t6 ta A, B. 

ll{lCt'{flfllO:tOlfttm orav OEV :tQHYflUTO:;{Ol1]6EL TO A. 

Evbt;:O!II'VU T(l o:noia OI'V 1')'_0l1V xmva OEl'{fiClTlXC! Ullflfl(( (AB = 0) •i ul.i.tun;, I] 

:TQf!'{~UTOJtOLT]Olj TOU EV~ CtJtOxJ..I't.fl tljV i!QUWCltolTOli]OI] toll ci/J,ot•. 

OQUYflntO::tOLfttal OTUV JtQUYflUto:tOlllOEL tO A ur).<t (lXl 

to B. 

OQ(ly~ato:tOlEltCtl omv :tQUYflntO:tOllJStl UXQl~(u; EVU 

u;rowA. B. 

ffi\ 
\:Y-1 

A 



(AU B)' 

(AB)' 

lbtonrn; tt•w :ot(la;n.,v ~t£m;i· 
n•h£XoJlivol\' 

H i'l'lOOIJ A U B m; &o>mJ sivllW 
f'l'b£XO~Evlll'l' 

0 xl.cunxo; OQLa~oc; 
nrc; ;n9avot1Jta; 
(Laplace, 18/2) 

0 atattatuco; O(lta~i•; 
tqc; l'Ct8av0n]t«c; 

1 

{Richard von Mises. 19/9) 

1 o as«l)~o:nxoc; oQta~o; I nrc; l'CL9avOt1Jt«; 
· (Kolmogorov. 1933) 

AJ.I.£; abaonru; nrc; ;n6avonrta; 
(:C(!O>ti!JTTot•v ao-r6 ra rr;i<l 
u~ufJwmz) 

A U0=A A0=CJ 

A UA =AAA =A 

AUQ=Q.AQ=A 

AU A'= Q. AA= C. !A'!'= A Q'= 0. <2"= Q 

A U B = B U A. AB = BA 
AU (8 U F)= lA U B) U F. A(BF) = (AB)F 

AU IBF) = lA U BIIA U F). ArB U F)= (ABJ U IAF! 

A1• A k: 8 r6u AB: A. AU B = B xmA- B = AB'= 0 

Tt•:tm De Morgan: 
(AU BJ'= A'B'. lAB/= AU 8' 

(A 1 U A 2 U ... UAJ=A;A; ... A: 

(A 1A, ... AJ= A; U .4; U ... U A: 

AU B = AB' U B =AU BA' = AB' U AB U BA' 

(.):QI 
\:5Lll E:tiar,; 4 

A= AB'U AB ;wt B: BA U BA' - - , 

A\' 0 Q ftVUl :tf:Tf(l{IO~IEVO; XUl oi.u t(( tx:tlit fVOEXO~lfV<l TOl! flV{tl woniOuvn, HlTf I 
P(A) = 1V(A) = ;r/.rj8o; <ITOL;(Etmv TOt• A 

N( Q) ni.tjOo; mm;.:rioJY TOt• Q j 

l' I P(A) = lim -f. 6:tol! l:, o ugttl!H'>; qHj:nvioEwv TOt' EVbEXO!tfVot• A Of v mni.ti,t•n; 
, -:.. I 

mu ITElQU!laTO;: 1 

I. P(A) ::>: o. V m'lrx6~t£Vo A tol' Q 

2.P(Q)=l 
3. P(AI u A: u ... ) = P(AI) + P(A) + .... yw AI. A: .... ;tvn nva bl•o cvbrx<l!lfVCt. 

(et) P(0) = 0 

(~) P(A 1 U A 2 U ... U A..)= P(A 1) + P(A 2) + ... + P(A.) ytct A 1• A:· .... A,. !;f'vu uv<i 
Ot•o EVOE"J.tl!IEVct 

(y) AvA = {a 1• a~ .... ). tim P(A) = P(!a1f) + P({a,j) + ... 
(b) P(A) s I 

(r) P(A') =I- P(A) 
(oT) P(AB') = P(A)- P(AB) 
(s) AvA k: 8 tOTE P(A) s P(B) 
(lJ) P(A U B)= P(A) + P(B)- P(AB) 

(0) P(A U B) s P(A) + P(B). ytn o:tmai'nirron rvb<x<lw~vet A. B 

(!) P(AI u A, u ... u A,) s P(A\) + P(A,) + ... + P(A,) 'flU OJtOlctblJ:TOTf v fVOEX(l~lf­
vu AI. A, ..... A,.· 

I 



• LUVTO}H} m·aoKonqoq ~(WtK{~V EvvoH(w. npmam-:wv Ken ninc,lv 
,--------------------------------~·-··------~ 

AEO"~InJ~rnJ :;u9a\'l)nJtn tot• A PL4Bl p B . . . . p B O 
1
1 

P(AiB) = ---. ( ) > 0 (i'IT]!.HOT] ( ) -:. ). 
bo9mo; tot• B PI B J 

lbtott)tt:; Tt); bra~rup.trvq; 
:td)a,•otqta:; 

1\ili:; aba(mJtE:; 
tq; bm~n·~h'lJ; :;u9avotqm; 

I. P(A BJ c: 0 
2. P(WB\ =I 
3. P(A 0 .·L U ... BJ = P(A ,'B\ + 1'(11:18) + ... '{LH A,.1L ... :;i'vH ttvti. bt''o rvi'lFXI·J~trV<c 

P(0IBJ=0 

P(A'iBl =I- P(A B) 

P(AT'[B) = PIAiBJ- P(Ar:BJ 

Av TC A Tntf P(TiB) :5 P(AiB) 

!'(AU f"!BJ = P(.4!BJ + P!T!Bl- PIAT'Bl 

Omv B C A TOTf P(A 8) =I. 

0 :tollwt).aataanxo; t\!:to; P(AB J = P(A )P(BIA l = !'( BJP(AiB) uv P(A) > 0. P(B) > 0. fFVtY.litFgu: 
av P(A

1
A: ... A,_) >0. rim P(A 1A: ... A.)= PIA,)P(A:IA) ... P(A,IIl,A . ... A,, 1). 

To 9Ettlf!1]~a ol.txiJ:; :n9a\'Otqta; Av /B,. B, . .... Bj ~ua <'lUt!IEQlGT]10l' Q W P(B) > 0. i =I. 2 ..... l', n1tf 
P(A) = PL4iB,)P(B,l + P(AiBJP(B.) ~ ... ~ P(A\B JPIB. ). 

0 t\!rro:; tot• Bayes 

A vEsaf!t'lfO"la Xat 

IJUp.t.,'IA1f!!roJ1anxli n•b£IOJI£''« 

A \'f stt!!t'Tit'U t'VbfXO~t"Va 
xal ;tva rvbrxo~.tva 

A n;nf!tqta :trt!!U!-lata 
61, E:z• -·• S,, ~u: bEtYJlUtlXOt•:; 
X<t)f!Ot•;, UVtlatOt:,(a 

.a,, .Ql' -- .a,. 

Av /8 1• B, . .... B,l ~uu OW[tEQLOI] mt• Q ~u· I'( B)> 0. i ~I, 2 ..... t·. TOTE 

I • - P(AIB,)P(B,) - 7 . 
P( B ;A ) - . I - I. - ..... I 

' P(AI 

o:rot• P(A) t•;ro/.o-,'l~fWl <t:ro TO OniJQIJ~Iu oi.txT·E :rt0uv6njw;. 

P(AB) = P(A )P(B). AvA. B uvE~agnJm xm P(A) > 0. P(B) > 0 torr 

I'(A!Bl = P(AJ xnt P!B!A) = P(B). 

P(AB)"' P(A)P(B). 

P(AB) = P(A)P(B). P(AT) = l'(A)P(r) 

l'(Br) = P(B)P(r) ;wt l'(ABr) =!'(A )P(B)l'(r). 

AvA. B <tVf~.itQtl]TU TLlT£ ft\'UL UVfSlXQTl]Ht Y.!ll m ~n'··:tl 

u) .4. B' j3) X. B y) A'. s·. 

AvA. B !;tva (ftr P(A) > 0 r.w P{B) > 0) rotE P(AIB) = 0"'" P(A) 

xm P(BIA) = 0 "T- P(B) m•vE:rto; m A. B Eivm £i;«~?nJJ1Ev«. 
AvA. B ';tva toT<: P(AB) = Oxm P(A U B)= P(A) + P(B). 
AvA. B avr!;ti!!Tt)ta tOTE: P(AB) =I'( A )P(B) xut P(A Ul:l)= P(A) + PlB)- P(A )P(IJ). 

Tn :lflQCtfHtlU f.. f:· .... f, flVUl (tVf;CtQtT]Ht ltV IJ rxj)UOIJ O:lOlOL'bipotr (!;tti Cll'TC!. 

:wEJ,;J; xw I] l'·xpetGIJ o;rmaahrjnon• Of~<iba; um) m•ni. brv <:TIJQH't~n nJV ix~cttll] rwv 
t':lOAOl:'!li)V. ftH uve;agnJTU JtftQUJ.t<1tU f 1. f:· .... E, IO:;(l'El (m etV A 1 C Q;• .... A,. C !2,. 
toTE P(A,A, ... A)= P(A 1)P(A 2) ... P(A,) . 
(To A,A, ... A,. :T(!Cl)'flctTO:Tmdrw orav xara np· c-xdi.t'Oil WI' .'Tflf]Citwro;; f; :rgay­
_uaro:rotrl(hi TO A, . ... xw xraci Tl'/1' t·xrt'Atm] TO!' :rnqU._uaro; f,. .<Qaypuro::rouJfhi 

wAJ 



• I:uv-ropq avaoK6nqoq ~aotK<tlV EVVOH0v. nponim::c.uv Kat 1unwv 

Tuzai.a pn:a~'-'lnl X 
ato bnypa'ttY.o l~O lJ 

l:l!VclQT1JatJ )((lfll\'Of.UJS F 
n•zai.a; pn:a~i.qn); X 

lbtO'tf)n; 't'IS ouvciptf)CJ1]5 
: Y.(Lt(lVOJlfJS F 

Y:"toi.oyto!JOS n:t9avot1Jtt•n· 
p£oto T1JS F 

aaaxpan) n'lai.a pn:a~i.lJn'J 

l:l!Vcl{IT1Jm)l'tt9avO'tqta;f 
baaxpatiJ; r.p. X 
Jlf mJVOAO flJllliV R\ 

lbtoT1Jm; T1JS ouvci{IT1JatJS 
l'U911VOt1JtllS/ pta; btllX(.Itt1JS 
t.Jt. X~~~· Rx = lx,, x2, •• ., x,, ... ) 

l:ziatt ouvcivtrt01J5 
l'tt9avOTlJtll5 xat ot•VclQ'tlJOIJS 
XataVOJI~S JllllS btaXQlnJS T.f.L 
X Jlf Rx = jx1, x2, ._, x,, .•. ) 
XUIX1 <X2 < ... <X,< ... 

Ut9av{mJtll Ul'toot•volot• 
A tou Rx = lx,, Xp ... , x,, ... ) 

Mtu :TQUY~lCtnXll (Jl'\'ClQTI]Oll :tOl' HVTWTOLXisfl TU mmxrin TOl' 0flY!lCLTlXOt1 XtiJQOU 

mo o\·vol.o twv :rQny~anxtin· nQttl~tin• TEtOLu <i>OTf "{LCt itaOr buiun]~W :rgu·r~wl 
xun· CtQlOfH;lv 1. to m\voi,o (wE Q: X(w) E fl va dvm fVOEXOftfvo tot• Q. 

To u\•vo).o tL!ttiw ruu; rvzaiu; ~t!'m~I.T]ti); X oqt~oj,[~nm flE R 1. 

H :tQH'lfWTlXTi Ol'VciQnJml !tE tt•:ro 
F{x) = P(X:<.>x) = Pr{wE Q: X(w) :<.>x!). _,., < x < +x 

u) 0 s: r(x) s: I. yw x<16l' x E JR. 

~) Eivw m}~ot•on Ot'VUQtf]UTf uro /R. 

'{)lim F(x) = 1 xmlim F(x) = 0. 
Jr; _. -+-::.:. \ ..__. -z 

b) Eivm br;w lTL'VEXTJ;:. 

P( X s: h) = F( b) it at P( X > b) = I - F( b) 
P(X <b)= F(b-) xm P(X'2 b)= 1- F(b-) 
P( a < X s h) = F( h) - F( a) 

P(a <X< b)= F(b--)- F(a) 
P(a s X< b)= F(h-)- F(u-) 

P(a s: X s: b)= F(b)- F(a-) 
P(X =a)= F(a)- F(a-). 

To o\1vo!,o n~uiw n1; Eivm :u:.rrEQnu~£vo 1j aQt8~11lOt~lt!J; ccrHQO. 

f: lR --+ [0. I) ~If 

{(x) = . 
{ 

0. 'flU xaOE X $. R' 

~ P(X = x). ytu X(t6f.' x E R
1

. 

n) f(x) = 0 '(let xuOr X$. R, 
p) /(:r,) '2 0 ytu XtiOf i = 1. 2 ... . 
Y) f(x 1 ) + .f(x2) + ... + .f(x..) + ... = l. 

F(x) = P(X S x) = ~ f(x,). x E lR 
1.r,::.-t 

P(XEA)= ~ j(:r,). 
t.-f,EA 

napaJ!FtQOI. 9£01]; pta; btaX(llnJ; u) Mim1 n~t~. !I = E(X) 
t.J&. X JlE R,. = jx1, x2 • ... , xv, '"I /.1 = E(X) = ~ xf(x) 

Miatt 'l:l!Jtl ouv«Q'tl'Jmls 
blllX(.IlnJS t.Jl. 

p) p·:tOOOOTLULO 01Ul£l0. X p• 0 < p < I 
P(X < xp) s p s P(X s: xi') 1] F(x1,-) :5 p s F(x1,) 

y) btUJ.!Wo;. t} = x05 

b) lt(HJJTO, bft'TEQO XUl TQltO TftUQTIJ!!OQIO 

E[g(X )j = ~ g(x)flx) 
tE,t.t, 



l:uvqlj~ t.~. XIU O'UVU!.1t111Jl) 
1 

llllXVOn]tu;j IJl'VflOl'S t.Jl.. 

Ibton)tr; tl}; 0'\.•·vlittntmt; 
ll\lX''OntT«;/ 0'\.lVflOll~ qt. 

l:x;iiJt) 0'\.'VU@n]IJt)S ltl'XVOTI}tct; 

X at O'\.'V4i{ln]11t1S XUTUVO~l l)~ 
ouvqo\•; t.~. 

Y Jtoi.oyurr.u); Jtt6avon'Jtti}V 
yta ()'\1V£lfi; t.~. 

MtiJt) TlJl.l] 0'\!Vcllltl)O'IJS 
auvqov; t.p. 

lbt.ontn; tl}; Jl.EI1lJS npq; t.,t. 
(()w.xemjc; t! m'l'tt.m!;l 

fi«l.lclJl.ftQOI btU(Jl'tO!.IclS t.p. 
(bwxgmjc; ll aPvfxmi;J 

EvallaxnxO; tim:o; 
1J11:oloyt(JJI.OU ntS bmx\•~aviJt); 
'Lf.l. (btWCI}IT~C: rj (JI'I'EXOI;C:) 

lbtOtt]n:; TIJiii lnaxiJ~.aviJt); t.p. 
(OWX(!ITIJC: IJ11!1Vf"Xll11;) 

K E <ll .\ . \ A I 0 .} 

PtXEA) = J.tlx)dx 

'{W xitHf (flHQTiOiflO)t•:tocri•voi.o A WJ\' :<Qct','[WTiiWlV. H m·vugn]m]fovorui~nm 
ouvctQTl]GT] :wxv6tT]TCl~ n1; X. 

(() l(x) ~ 0. '{LU xa(lf X E ( -oc. +x ). 

J3) L>\x)dx = L 

F(x) = ?(},: S r)"" L f{t)dr 

f{x) = flxl (Olu mwEiu ot•vt'znu; TlE f). 

P(u_< X <j3) = P(fl s X< p) =?(a<)( :5{~) = P(a S X S {il = L.t\x)dx = f(p)- F(u) 

PC\ =X) = 0 '(lU ){(tl:lf X E ( -oc. +x ). 

n) Mrm1 n~ti]. ,u = E(X l _ . f -_· 
.u = £(.\ ) = xj(xJdx 

Bl p-itOOOUTIUlO ffiW<'lO. XI" 0 <I'< I --

f ''nx)dx = p 1] f(x1,) = p 
y) bt<i~tfoo;. <) = X1 ~~ • _,. 

b) :tQt!no. bn:•TEQO Xat TQlTO TET<LQTIUlOQlO 

X11 c'' X0 ,. X11 ~·· (t\'l:LUTOLXH. 

E[g(X l] = r·g(xlfix)dx . . 
n) E[a,g1(X) +rL,g,(X l + ... ...- a,g,(X)] =a E[g,(X J] + a~E[gp: 1] ...... + u,E[.~,L\' II 
l~l E(11X + /)) = uE(X) + {J 

•t) E(a,.J( + a,X: + ...... u,X,) = u.E(X,) + a,EL¥2)• ••• + a,E(X,J. 

u) .:1t(JXI.'lW1'01J. a'= \'ur(X) 

a'= Far( X)= E[(X- !II'] 

{3.J Tt•;--rvoj rl..:T<ix}.unJ. o = V Var(X) 

a= V Var(Xl = V E[(X- !I)'] 

;·) El'l'JonTUQHJ.UO[JULXIJ :rl.r!ro; 'l n··uo::. 

X,,-_, -X.:, 

u) a~ 1 ,
1
, = Vur(aX + /1) = a'Var(XJ xm a,,··"= lalo, 

~) A\',\:';. x, . .... x, W'f~I!QTr/TE::: T.~L 
Vur(u1X1 +a)(,+ 111X, l = uiFur(X:)-.. a;Fur(XJ + ... + u;\Iur(.'() 



266 A' MEPOl: ~ llt!hn,irqrt<-.: 

Po~£; t.p. 
(OtW<Qtr~; rj aunxot;;) 

M£1:(?6 i.o!;oTlJtfLS 
XC:U Xilf.ITWO'l}S T.p. 

(OtaX(Jtt~; rj Ul'l'EXOt;;J 

Tttn:on:ottJJI.Evt) t.p. 
(Owxetr~ r! avv~::xr!;J 

A VUJOtfJt« Chebyshev 
(taxtln roao }'W OtUX(JlTi; 

000 Xat yta OVW:xfi; T .. U.) 

I A VEsa~:~TlJ'~'"S '~'·Jt· x, Y 

A vt!;af.lTlJTES t.p. 
X1, X27 ... , x. 

M£011 npl} xm Au:ucvp«VCJ11 
bEtYJl<l'l'lXOV pioov 

IT«nc:rtaxos n:i..lJ9vopos 

a) Po:n'J r ni~1,; yUQW a:r6 to 0: 1.4; = E(X'). r = L 2 ... .. 
f)) KEvtgtxti QO:nj r n't?tF .u. = E [(X -1.4)']. r = L 2 .... . 

y} Oaguyovnx~ QO:t~ r n't;t];: 1.1,,, = E[X(X- 1) ... (X- r + 1 )j. r = 1. 2 .... 

~.~. 
y=-,-. 

a 

Z =(X- ,u )Ia. (nol.' a:= Var(X) xm.u = E(X). 
E(Z) = 0 xm Var(Z) = 1. 

a­
P(IX -!tl ~c)~--

c' 
b:tot• a:= Var(X), 1.4 = E(X) xat c > 0. 

fta c = ka :tULQVOl.'fl.E 

P(u- ka <X< u + ka) 2: 1--1-. . . J.? 

a) ~UVfX~; 

f(x) = l J3~a · 
0. aiJ.oi' 

(Of t•Jtobtaat:~f!Uta tot• tOLOl' :tAtiro; UVTLat:OlXOU\' iaE; m8ctVOTTJl1';) 
1.4 = E(X) =(a+ fJ)/2 xm a 2 = Var(X) = (/1- a)2il2 
f)) ilt«XQltll ~LE Rt = !x~' x2, .... x, . ... j 

I_.!._, x=x 1.x2 ..... x, 
f(x) = P(X=x) = l' 

0, x"'x,.xr····x, 
(m bt•vatE£ llfiE; x" x2 • .... x,. Eivm taorr[SmEc:;) 

x,+x,+ ... +x_ , . x~+x~+ ... +x7 (x1 +x2v+ ... +x,.)'". 
u = E(X} = - ·.a-= Var(X) = · ' 
' ' l' v 

P(X EA. Y E B)= P(X E A) P( Y E B) yta o:TOtaOllliOtf (!1EtQ~OifiU) u:roauvoAa 
A. B rwv :itQUY!1UtLXOJV. 

P(X, E A,. X 2 E A 2, .... X, E AJ = P(X1 E A 1) P(X2 E A 2) ... P(X, E A) yut orrma­
b~:itOtE (!11'tQ~OL!1U) v:roai•voAa A,. A: ..... A,. Tl!JV :tQUY!lUTlXl~V. 

l' ctvEl;aQtl'jH; n•xaiE; fJ.ftaf}I.I'JtE:; X,. X: . .... X, m o:roiF; ux.oi.ou8oiov tt]V [bta 
Xctt<I\'O!!I'J-

x =-
1 ±x 
l' ' 

I= J 

-. - ., a2 
E(X) = .u.- = 11, Var(X) =Of'= v· 

H xatCt\'O!!ll tUJV (buvaniJV) tl!-1WV ~tlct; ruxaia; !!Etaj3t.l]tt'J;. 
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• :Eunopq avaoK6nqoq ~aOtKWV evvmwv, npoH.loewv Kat 1unwv 

.:1mu~u] Bernoulli 

H xa'tnvop~ Bernoulli 
Jlf ltll(.IUJ&f'ti}O p 

H bt(UV\Jptx~ xa'tavop~ 
p£ Jt«I}«J&Fr(IOV; v xm p 

H xatuvop~ Poisson 
J1E :t«t.KlJif'ti}O ;.. 

nQoatyyunJ 't11~ 
bl(UVUJII.X~; XU'I:UVOJITJ; 

<mo 't11V xuTavop.~ Poisson 

H btubtxuaiu Poir;son 
pr lmopo 1. 

H l'EOAl!(l)V\JJIIXlJ X«'I:UVOJ&~ 
J1E lt~UpFtl'Q\'; 
v,pt•Pz• -·•Pk 

nfiQu[tu aE X(tOE exn).EmJ tov o:roiot• EfHfetvi~nm etXQtj3tiJ; iva u:ro bi•o rt~totJ3ui(ll; nrro­
i x/.nop£vn Ol'Vetta cL"'tOtfl..fopmn. To iva ovo~ta~ETm Emn•xiu xcu to ci/J.o a:ron•xia. 

Eivcu 11 xumvorn'J Tl]; bitt[UJ~ n·xnin; rtnaj3f.TJnJ;. l?otw X. :rot• EXCfQCi~n tov nQtf:lpo nuv 
r:tttvXttiJV aE ruu box4t~ Bernoulli. ~t'[tj3oH:;,nm [tf b(p) xm EXH 
• ovvaQtf]Ol] mf:luvon]tu; f(x) = P(X = .r) = p'(l - p) 1 

·' = p'q 1
· '. x = 0. I 

• [tf<Jl] tlflll !I= E(X) = p 
• bwxt•ftctVOl] o' = Vrtr(X) = p(l- p) = pq. 

Eivcu '1 xawvop~ tf]; tvxnin; [tnctj3l.t]n1;. ro-rw X. :tot' fX<fQU~El tov ugtf1po toJv oun•­
xuiJv (J( v UVf~(lQtl]TE; OOXIj.IE; Bernoulli Pf ibw :n8Ct\'Otl]TU E:tLTl'Xict; p. L\Jftl1o/.i~ft(l[ [If 
8( 1•. p) xm i'xn . 

1
• 

• Ol'VCtQtl]<Jll rrtf:l{(VOtl]tu; f(x) = P(X = x) =I )p'(l- p)' ·•. x = 0. I. 2 . .... I' 

• ru'ml Will p = E(X) = l!p X 

• l'lluXU[WVat] ac = Var(X) = vp(1 - p) 

• :rno mf:lnVl'l npt1 x, = [ ( v + 1 )p] omv (I' + 1 )p Ofv rivcu nxtgaw; r\ 
x 11 = (1' + 1 )p xm x;, = (v + l)p- I omv ( v + 1 )p rivm nx£gmoc;. 

-----· ... ---~· ... ""~---~-·-·"'· 

~lltJ3oi.i~<mt !If P(i.) xm Eivm 1.rvwo-r11 xm w; xantvo~n\ rwv an:itvwJV EV0EXO~t€vwv. 'Eo-rw 
X t.[t. [If X- P(i. ). H X rxn . 

• ot•vcign]m] m8av6tf]nt; f(x) = P(X = x) = e-• ~·. x = 0. 1. 2 .... 
• [tEat] np1j ,u = E(X) = ). 

• • btnXtl[taVOl] ac = Var(X) = i. 
• mo m8avlj TIJ.lli x0 = [).]6mv to). bEv Eivm etitfQato; t\ 

x,, =A. lWL x,; = i. - 1 otctv to i. Eivm ux£gmo;. 

A v 1' ._ +x xm p -+ 0 ETOL tiJate vp - i. totf 

II') .. , p 1
(] -p)"-~ __. e-"·~t X=()~ 1. 2 .... 

, X, X. 

llgaxnxa. 11 1tQOOfi{L<Jl] n]; bt(l)W!llXt\; 8( v. p) n;rb tl]" P( t•p ). rivmtxnvo:rOil]tlXTJ nv v:::: 10 
, xm p :s 10/t, trJ<JTE ll pEol] tt{n\ ). = ''P va :raiQVfL!JEtQL£; tlj.lf; (!uxgon:g£; rou 10). 

A,. ·\ o ugtO!t6; E!Jq:nviofuJv £vo; ~:vbt:zoftrvm• o< XQt1vo c ( t\ aE !nixo; c 'l o£ f:ttCfctvrw c 'l 
Of (Jyxo f) tOtf ximo an:b OQtOJ.tEVE; :tgoi):roOion; TJ avvitQtl]Ol] :rt8ctv6tT]ta; tf]; X, biv£-
tm cm6 tov n]:ro . . ;. (i.t)' 

PU(=x)=e --,~. x=O. 1.2 .... 
X; 

ndQat.ta oE xci0f EXtEt.I'OlJ tot' orroiot• Epqavi~nm nxgtj3w~ tva a:u) k :::: 2 a~-totJ3niw; mto­
xh:u),tEvn bvvnni CL"'tOtEi.i<JJ.tam 

r,. i = 0. 1. 2 ..... k 

, A v X, o ngtO!t6; E[l(j:CtVtoEOJV tot• CL"tOtft,fO!tmo; r. i = 1. 2 ..... k. Of I' m'E';<tQTl]tf; f:ruvn­
b]1.pH; ptet; n:ol.t•uJVU~uxr1; boxt~ni;. o:rot• 11 rrt8ctvon]tn P, EpqavLotl; tot• urrotel.fo~wto; 
r, JI:UQU~lfVfl Of xu8f fJtctVCit.l]l4'll OTCISfQTl ytct bi.u t(t i = 1. 2 ..... k. tbtf 

. I'! 
P(X.=r,.X,=t',. .... A,=I',)= 

1 1 p;p; ... p,'· 
I , •. ... - vl .. 1-' ........ t'.,_ 

E(}() = I'P, xm Var( X,} = i'P, ( 1 - p,). 



H XUVOVlXtl XUTUVO!Jtl 

Jlf :tU(!«JlfTQO\'i iJ )((11 a 

H t\J:tO:TOl1J!lfl'fJ XUVOVIXJ) 

XUTUVOJltl 

Y noloytaJlo; :tt8avoti)tro\' 
xavovtxit; t.!J. 

l'(IUplf.llXO; (J\!Vbl!<U1Jl0i 
UVE!;ci(ltqtUJV XllVOVlXWV 

n•xal{l)V r.um:x.PliJnln· 

f(x)=--1-e 
0 

w/5 
• ltfOtJ n1ni f:( X l ~ p 

• btmo:•,wvm] Fur I X l = a'. 

, -oe<.r<..-x, -x<!l<+oc, <J>O 

Eivm xuvovtxli znwvO!liJ Ill' llf<Hl n~ni 11 = 0 xw Otuxt'IHLVOl] a: = I. Lt'ltBoW;nm !If 
z. OTJi.uo~. Z- .\"(0. 1 ). H opw"tgn]UTJ :n•xv(m]ni; Tl]; au,tj3of.tsnm l'f !f(:-) xm bivr· 
Tctl u:TO TO\' Tt';to 

I 
q(;-)=--e 

YS 
-x <,:: < +x 

xm l] nl'V(IQT1]!Jll x<ttnVOf!Ti;: n]; <n'!L~oi.[~£TW !If <l>( z) xm oivnm n:ro TOV t1•;w 

I I' 4>(::)=P(Z-::;;-)=-- e 
v"5 . 

. dt. _, <::. < +oc 

u) TP:to:rronutEVl] lWVOVtXl] Z- S(O. 1 ): 
• P(Z s ;:) = <1>(::) xat P(Z s -.::) = 4>(-z) =I- 4>(;:) 

(b[vovmt u:totov :rivmm Tl]; n:to:tOllJIIEVT]; ;mvovtxr];J 
• P(a :S Z :s p) = <l>(p)- cf>(a) 
• P( Z > cd = I - P( Z :S a l = 1 - 4>( a l 
• P(-(1 s Z :Sa)= 24>(n)- I 
p) Knvovooi llf X- fl/(,u. a:) 

v \' •. z X-u \'(I A v "- - i (.u. a-) TOTE = ---;j- - , ( ). ) 

(tJ-uJ ta-ll) • P( a :s X :s p) = <l> ~ - 4>\-a-·-. 

• P(XSp)=4>( P~.u} 

(a-'' j" • P(X :;e a)= I- <1> -
0
- .. 

Av X 1• X, ..... X, nvr;cign]tf; qt. w X,- N(,u,. a;) xm a 1• a:· ... , u,.Jl :t(lCl'{llcmxoi. 
TOTf l] qt. 

~a. X +;~=a. X,+ a,X. + ... +a ,X.+ i-1 L,; . 1 JJ , ~ ~ ~ I j.l 
joo] 

,, 
}:X, • 

v '"J \,/ a·) "' = --~.-- , V'· v- . 
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I I riQOlJEY"fUJ1] 1'1]; 1\t(!)\'l'J!lXt); 

I xataVOJ!t); 
· a..'to ti)V KavovtXi) 

(9n~I)J!« De Moivre·Laplace) 

fi!}OOfj'j'L(JI) 1'1]; Xllt(I\'O~t~; 
Poisson a..'to TI)V Kavovt.xt) 

H X(lT(lVOI!t) X2 J!t' l' 

~a6p.toi•; £1-.n•llf!}ta; 

H xamvo!J iJ t iJ Student IJt' v 
fJcxll!Jou; ~:ln•6EI!t«s; 

H xatm'OIJtJ F p.tf l' xat m 
~ao,.ou; tl..£t•fl~:!}ia; 

---- ' - - ------~ - - . . . . - ' . -~ A:·.\,.:\ ..... "\ m·r;_rtf!HJn-~ 11par: ftnul-lt.lJ_Tr; :rot• w-:ot.m•!lovv Tlj\' ti'ltn zrnuvo-~1 

fll] ~lf f:( .\,) " II %W ~<II'!.\ l = < r·. TOTr ','l{( ftr';W.U l'. ZUT(l :1\_)00F't;'WIJ. 

S =_IX - .\(J'II. l'o-). 

.\- .V(l•p. J•p(\- [!)). 

H ;rgoo~"t:tmJ nwu LZ<n·o:totljT!ZIJ uv t'p ? 'i zw l'( I - p l? 'i. 

A v X - !'! i.) ton ·;t<t rw:i,.i.n i .. X((T!t :rgorw:·.'tmJ. 

.\'-\'(i,.i.). 

H :tQOOf'/','LlliJ rivw tzrtvo:tol!JTLZIJ <n· i. > lfl 

0\'0fHt~fTW %ClH£\'OfliJ ZL-TfTtHt~'WVO [lf I' jkt0pol•: fl.El'llEQtH; ZW tll.'[tj-\oi.i~ft{([ flf X,:. 
rtU(lf~'<ti.<L 1', :tQOOE',~{i~rT<U 1)'.(_(\'0:tOll]TtZ(t U:tll tl)\' \'( 1', 2J·). 

Av /, S, ttvr::lti}Tl]Tf; f.!L fit L - .\r!l. I) X•H !·i :c TOTf I] Z<mtvuptJ n1; qt. j 

vsL" lj 

m·ow't~<nu zurrtVOfllJ 1 ,·, z<mtvoflll StuJo:nt ut l' j)((Of!Ot'; Ei.n-llfgln~ zw ,w~tj-lot.t::~. 

I 
Tell !If t. 

ftn ilf','Uf.Ll l'. :lQOOf~~,'l~rTW !Zl(\'O:tOlljTlZH U:Tll Tlj\' ;\'I(), r'( J'- 2)). 

s ''I' /]/ s 
s ;n I' s 

" 
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Tt•xaio bt:ty~m 
xat~~aypatonoi~a~ 
tt>xaiot• bl'iypato; 

Ulvaxa; XClTClVO~UJi 
I O'UJCVOTlJ't(l)V 

f !,)(l(fllXlJ n«()0\1UlC1~ 
xutavo,u]; auxvon}tow 

Ili.!J!lvo~u) 1] otmwnxo ni,J]Ot•u~u) ovo\tcit,ot'flf nJv xmuvofui n•Jv n~H;JV \HH::: n•xui­
u; ~lftctfH.l]TlJ;. bJ]i.ubti TIJV XUHtVO~llJ TOJ\' Tl~tol\' :tO\' :tctt(lVfl f\'fl XOL\'ll XfiQUXTI]Ql­

OTI%0 ~ua; owibu; l':toxn~u'vwv. Knflf t':tOXfl~lfVO f:tl TOl' mroiot• flfTQUTUthmgct­
:'JllflTU_t _'1 Tlflll rvt); ~otvoi: XctQctXTIJ(lUTILY.tn'• ovowit,nm rcr/.rl arocJ.rio lJ r'my,LWW-, 

MJ.TTIY.TJI:Tllf!I£,£WTIXIJ ,UOl'riOI£. 

Tt•xuio bELYftH ~tt:yfUot•; 1· u:ro l'vuv :ri.tJflt•o,to ovo~uit,ot·~t< l' uw';ctgnJn; Tl'Xttir; 
~tnu()i.t]ti'; X

1
• X, ..... X, :rot• :rnigvot•v n~u'; u:ro tov :rri.l]lhHJ~t6 nt'Tll (xw ~·xot•v 

f:TOfiEVOJ; Tll" thtu lWTUVO!IlJ ). 

Ot Ot":ltfXQt~t£w::: tqu'; .r.. x2 • .••• x,. :ml' Ff.<Wftf bwlle<n~tr; ·;tn r:rf2.fQ':uoiu ~tfT<.t TTJ 

;,,·1~11] tot• Oft"{!Hno; n:roTFi.01.'•v fllU :rgn~·~tcno:roiJ]OTJ twv X,. X, ..... X xm ovowi-
::,ovtut nn'wW'J'(l lJ :Tf!IJIHI]f!llOfl:,. . , . 

I 

I 
I 

a) Hoaon>-i; J.li'Ta~l.IJ'tE; I 
::EnJv. :tQlimJ ur~~-11 t~l' :ri~·~t~n :cmm.)~n~:_n~·zvo~tit~n: xctnt"{QU.·!J m~w O< ~~i>;o~·oc~ I 
OHQ(l Ol btuq OQH\Xf; Tlflf~ J 1 •• ~ :· .... l, (k co I) ((r£0 Tl~ .\ 1 •• \:· ..... 1, :TOl F!lffU\IOih]XH\ 

<no br.t'(!LCt. l:n; moftEvr; tJnii.r. ;. '(tn xitflr nro'1 y,. i = I. 2 . .... k. Xlttlt','Qttq rtw I 
• IJ Ot'Xl'tiTIJHl n,;. v (:uior:; qogi:: r,llf[Hl'iafhp!U 

• IJ ax;rnxrj m·xninJrri r,::. f = 1', il' 

• 11 rdiQOWrtxlj Ul'f.l'rJTIJr<i TIT;. N, fro dHuowuu rcn· m•xJ·onjrwJ' rwr n,win· .701' 

d1•w ::; y,J 
• IJ a8QO/OTIY.Ij axrrtxlj r11'J.I'(JT1Jlli TIJ(. F (TO tlrJ!jOIUll£1 TI'Jl' ax;<rtXl'JI' OI'J.l'OTijTwl' 

rwr Tl,WVJ' :Toll u'I'W::; r j 

A v ( fXEt J '(tVfl O!\(tho:roii]OTJ n''" TL[t(I)V. UTIJV :t{.)tim] onji.J] m•ti TOJV OtW{OQfnxtin· 

Tlll\iJV XUHl';'QCllj'O\'Tttl Ol bLrtlj'OQfTlXf; Xi.(tOft; Tl~HiJV. l:n; f:Tll!'fVf; onji.f; XC!T((­
'/(lftlj'HW lj 0l'Y.V6Tl]TU. 1] O;(fTlXll lll';(VllTtfW. 1] Ufl(JOIOTLXI,] lll';(V<.lTI]TU XW I] ullQO!­

OliXJj O';(ftlXlJ Ul';(Vbtl]TU Y.UflE xiitm]; Tl[ttin•. 

~) Hmonx£; pttajl#.~t[; 
• :En; :tmonx£; !l€TU~i.J]Tf; X<!TIJYO(!ia; brv £xn VOIJ!W '1 bwnt:;t] TWV OIC£!J ogrn­

xliJV n~uiJV y,. y, . .... r 1 xm r:rroftfWJ; OfV t'zol'\' VOlJilH ot•tf OL uflgmrrnxi>; ot'Tf m 

uOgmanxi; ozrnxi; m•xvt'mltf; u)j,c( ~tovo m <H'X\'l'>nJtf; xm m ozrnx£; m•xv<'>­
TTJtf;. 

• :En; :rownx£; ~trtuf\i.t]Tr; btL~m2.tJ; 11 bt(tTa:;lJ twv bHH(OQfTlzlin• Tllllil\· y 1 •. l'.. .... r, 
fXfl VlllUm xm E:TOfU'vw; ~·xm•v Wlf]~lct t6ao Ol U\1;(\'0TT]tf; XW 01 OXfTlXE; Ol')'.Vt)-1 

Tl]t£; boo r.m Ol u0Qot011XE; ltW 01 U0QOtlTT!Y.f::: lJ"f.EtlXf;. ! 

a) noaonx£; f.1£Ta~i.~tt:; 
LIJ,Il fi(J;'f!U!I,IIH 

• Prt{Jbi/;'Qil,ll,lm Ul'f.l'OTIJTWl' xw rrJ.ETIY.uJ1' m·xvrnt/TWl' 

O ..::JU~;.'!:UL,li,U£1 111'/:l'OTilTl'll' Y.W iTf.HIY.Wl' {}!'i(l'OTijTI~Jl' 
• K I'Y.).tx6 l)uf.;·grw;w UI'Xl'onjrw!' xw Of.HIX(iw m·xt·or~ruJl' 

• lani';'(!U,U,Utl rl!'J.I'OTijrw l' I axrnY.<•iv 01 'l.l'OTIJT!Ul'; rdJgotllT!XtVJ' Ul'J.!'onjrwt• /aOijot­

unxu)l' U'jJTIXItJl' Ot'J.l'OPlTWl' 

• floi.1;;•w 1'0 Ol'f.l'OTIJTWI' itJ;(fHY.IVl' Ill 'XWJTIJTWl' lr tffQOIITTIX<ill' IJI 'J.I'llTilTWl'/aH(!OI­

iJTIY.I''ll' llJ.FTIY.I(Jl' <Jl'J.I'tJU]TWl' 

• <fJI'A}.Of'[Hl(f 1/,1111 

• f.hrx,);•g<w,Jw 



A@t8!lfJttx0. :1U'EW'(gmf txa JlETgn 
(Jill! Ol')iXfXIJ!,Ufl'IJ 

:C(lU')'flUTO:TObJaTJ X 1• X, •...• X,. 

belyflaroc;; ,ttf y1• Y!· .... y,. k ~I' 
Ota({O(}fTlXfc;:_ Tt,ld;) 
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~) nownx£; pn:n~l.qtt~ 
• Pll/~bO)'Q(l,I(U/1 OI'XI'OTIJTW!' xw r1;(fTIXWI' O!';(l'OTilT!'!l' 

• Kt•xi.txd i'J£ciypuuuu m•xJ•onlrwl' xat a;crnxo}J• aPXI'orrjruJI' 

y) Kuxl.tx£~ pn:u~l.qtt; (bu=-u8t•vaq; t1 xnn:\•8\lvaq;) 
• Kt•xi,txo ()uiyQa.u.un r)uw.r:oQ<l.:; 

• Poodyqu,uua 

• Kl'x).v,d wroyQa,u,ua 

• TI]Cl,IIJILX£5 wro;•on.ti,UU 

«) noaonxr; pn:ul\i.l)tf:; 
Mh~u 8rm1; 
• .1nypanxo; piuo;, i 

I ' I ' ' 
\' = I' ,L,x, = v ~ll',Y, = ,L,.fY. 

• KO{!vq:q rov beiyparo;. M8 

H Ttflll[lf Tl][tE'{UI.t•TfQI] 01'XVOT1]W 

• .1uiJ1Euo; rov Mi)'paro;. a 1] Q. 
To :rolu:• 50'\, nuv TtfH;Jv Tot• bri·;,wTo; rivw !Hzg(nrg<; n:ro n1 btt.tttfoo ztu r:ti­
mJ; To rroi.\• 50% nnv Tl!ttin· TO\' bri·nwro:: rivm ftf','Cti·.l'TfQ<; n:n) n1 btC:t,trno. 
Ir:: m:•;ouan btinn:;t] Twv x 1. x:· .... x,. n] O£o11 n]c; btcqtt·mw bivn o UQLil[HJ~ 
0.5( l' +I) Hj oonv EL\'Ul U%fQutO;. EVl;) <LV brv Eivm ((Zt'!)utO;. TOTE l] btcqtroo; 
Eivw LOlJ!If TO 'llltUOQota!!U nov bt•o ltpt!JV :to1' m 0Ean; nw; Eivw m rri.l]tm'­
<JTfQf; OTOV U!)1.0~llJ 0.5( )' + I). 

• p-:rouounaia OTJJIEia ror• bciyparo;, x, .. 0 < p < I 
To :rokt• l!Xlp 01

;, Twv nw;1v Tot' bfiwmo; rivw ~HXQOTEQ£:: a:n) To p-:roooonnio 

mutEio xm to :roU• I (X)( I - p )0 b HllV Tl!lt;>v tot• briyrwro; Fivm ttF'j'tti.t•tfQE; u:ro 
To p-:rouoonuio Ol]!tno. 
L£ Clt•;m•oct bt<iTct~1]1:u)V x,. x: ..... x, .. Tlj f:kmt TOt' p-rrooooltUllll.' mtftdor hlvct o 
UQI0jt6; p ( V + J) Ht llUOV EL\'({l HXEQHLO';. fVtu CIV bcV flVnt ttZf(lnto;. Hltf TO 

p-rroooanuio mwfio Fr.nw'nm ttf :tHQf[t~ol.l\ tu:Tu;t• n•Jv bt•o ntuiJV :TOv m 

f:lEoEL; rou; ftVut m ;ri.l]mEGTEQt:; mov nQLfltt6 p( I'+ I). 
• TeraurqpiJuta, Q,. Q,. Q, 

Q, = x., 2,. Q2 ~ x,,, = (), Q, = x,., 

Av (r;t_fl) ;ivn ottnborcolTJOT]loJv TLfH;lv TO\' bri·;!wTo; ne k x/.l'tan;: 

• H r.ogt•q ~ t•:toi,oyi~nm nrr61:ov Tt•:to 

tl., 
M =L +---c 
' II I .'., + tl.. l ' .. 

· ;r lt' l. 10' zin;n (txQO n]; f1HXQettoi•ou; xi.<'Wl}c;. 01Ji.ub1J n]; xuwl); !tf n1 
o. l • ' . . . . ll . r . xm 
llf'Jl(/,t•lfQl] Ol'f.V(n1]Tn. C, TO :t/.t'rto; tlj: f;"{LZQUTOl'O((~ Y.l.tWl]; .. 1 = 1',- , · • 

~- ·= ~·. _ 1.,.; t'J;rm• 1', 1] Ul'XVOTljT(t Tlj; !':tl,ZQ~tTOl'Oct; XAUOJl; . 

• I~ov Tu.:m t':toi.oytorw\• TOt' hflytwTLxot· ftmm• 
I < ' ~ 

r=-2:1'\' =2;t.v 
• l' l c;= l ~~ I l - i- . • I ' • ' 

TU \', i = l. 2 . .... k civut Ol XfV'tQIXt'; tl!tE; l:Ul\' Zf.CtllEOJ\'. 
• I • . 

• H bui._uHJo::: t•::roi.o·;i~rnu ct.<o TO\' n•;"{o 

6
"' L. + o.S1·- .v,_, c, 

l', 
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''''''''"'~~~--------- --------~--~-- -----~-~----------~----- -----------, 
o1'ol'. /_ to %Un·1 crzt}P n~; unHr.Hc: z/.ncnr;. (''Hll.rtl'Hl TlF z/.u.ntJ; i'!Tll'' o:intu HVlf:XFt I 
l) <'IHt}l<;,o:. c Ttl :ri.nto: 11F u~.;wrl~ r.i.noq:. r 11 <lt'f.\'!lTIJTU T!J: Ill <lUt<l: %i.noq: ' 

I.W .'1/ ; l) Hiii}OI<lTl%lJ <'l'fV"Tl1TU Tl]: :TQOlj','Ot'lH'\'1]: zi.Wll]: (l:TP Tlj !llO! (1(1.. 

• Tu p-:TnuotJTIWil UT/111 i11 t·:-roi.cr;i:ovrw u:-rn Tov n'•:-ro 

{'1'-.\ 
r '7C L •- --~~---c 

1' 

,·,:w!'. L T<) r.HT!'J (fl.\)l1 Tl]: zi.tHTJF nnJ'' P:Tutn j\m,zrrw ro I_. c n1 :runo: n];. 

1' I] Ol'f:YllTl]HI Tlj: %(([ \' , 1) nllQOl<.lTIZI\ tll'j\'OTlJTU Tlj: :T!)<lli','PI'f!f\'lj: zi.(Hllj:. 

!\I£T(,IIl !1HU~i.qn)nltn;/bUUJ:YOt_lft; 

• El'•!JO; 
R-. .t -I 

• EvbonTaerqpo(!twal d•(!o; 
(!, Q 

• chr;partxlj bwxi•p«l'UTJ 

s = __ l_) (r - .\' ). " --
1
--\'. ~-x - t·.\' -·_1 

)'-·I-, ' 1'- I -. ' I 

• iJctj'JilUIXrJ n•~Tuaj a,TOXi.JUTJ 

I (' . '= \ l'- I I(r - r ,-"' \ ;-;-:::! 2_x. 1',\ 'l--
. , 1 I .. 
\'lt--\')'1'-= --- )1'.\:-1'~~''1 

1'- L..:- \ 1'-1\ ..__ 

• !.'trl"ni.mnj; JllT£tfJi.rJrorqra; 

('\'"'~ll~l"n 
:.t 

I'J 
.·l, 

:\v (Ff:Fl) ~'1\'Ft <l!!W)O;TOlljOl) Tl'l\' Tl!H:J\' Till' ('ltT,'!HlTll~ <lf k zi.wl!'!: HI r J. 2 . .... k. 
rivw <H ZF\'T~Hzr: nur: T<nV zi.oor<'>Y. 

\tftqa i.o~tltl)tu; xm !-IIT(.IU Xt'Qtt••atJ; 

• Lt.'lTFi..Enri; atn'JIJIIT(!ia; rot• Pearson 
t-.\1 .V\'-,il 

Av ;·, = ;'- cc Otj ztnHVOHlJ ;ciwu <l1'rqtHQI%1J 

• .!."r'lTd~:·nrrj; am•ppagia; rot• Bou·ley 
. (! - Q- 2Q 

s' 7 ----·------ --

. Q(J 

Av S, 011 Z((H1VO,IIJ nvw <11'!UHTQIZ11-

• !"zrlT£i_£nri,; xr'•(.rrwuq; rot• Pearson 
Ill ;r -, 

(111 

Av f).=.:; lj ZHT<t\'0!11] fl\'W !IHT<l%1\•Tl]. <t\' ,;. > 3 nvw :ri.P.Tl'%l'~HIJ zw rn· ;-J," .' 
Ft \'fll i.r:TT<.l% L'<}TIJ. 

Ill Hmonxr; ~tna~i.qtr; 
Ogitnm (r.W <z<·t voqpH I po\'<l lj %n(ll''; 'i TlF Z<HUV<HllJ~. 

------- ___________ _j 



Mn@a 6£.011; 
xm p£T~lqtoT1Jt«; 
Y@«pplXOtl !lfT«IJlllp«tUJ~lOtl 
tl•n• l'EU@UTtJ@tlOflll''/ 

bEbopivmv 

K E <D.-\.\.-\ I 0 9 

yl M£Ta~i.qti; btri6vv011; xm xani•6vv011; 
Mit@« 6£01}; 
• MiUTf ;carcil(hrvUTf lf I' xmHlkvoEwv iJ,. t't, •.... iJ,.· 

2: 1J.ll iJ, 
li == ro:;fq- -·..,.

0

-' --

)' ' 
x, = l:YJ!tiJ, xmy, = l:mTt~,. 

r00-l 1 I 

MitQa p£Ta~).qt0tl]ta; 

• t1ta;cvpavU1f l' xarn•th•von11v iJ1• iJ2 • •••• t'J.. 

s: = t- r 
~: 2( 1- rl 

s,~ = -21n r 
Onot•. 
- r 
r =--v= 

• Tv"Ttxtj a:;roxAIU1f I' xmrt•8i•voft!)V i11• {J, . .... r't,. 

s=V2(t-r> 

465 

H flfOIJ llift•Ht•vmJ. 11 btazi•~wvtnl ;,:w TJ n•;nx~ a:r6xi.tm1 I' btc!'lh;I'OFWI' t't1• t't:· .. ., 
8,. tt;ro/ .. oyl~ETCU 6:ttU~ T<L U.VTlatotza ~uf·TQH XHTl::l1 lh~'VOt'"OJV U<f-O{~ ;TQOT})'OlJ~tf\'tH; 

ot n~ti; iJ,. {J,_ .... iJ, ~t£HIOX1Jf1Ctno0o\•v xmctV.!]t.u. 

A v t, = ax, + fi, i = L 2 ... ., I' 

TOTE 

•r=a.r+f~ 

• s, = lals, 
• b,=ab,+tJ 

• l'vf'" = a/'.111, + {3 

n6.VOJ OQLUXll Tlflll: 1] ~lf','Ui.lotfQlJ Tl~Uj TOt' 

b<iwmos: Jtol' Fivm 

~Q,+ L:'i(Q,-Q,lT]~Q,+3(Q,-Q,l 

K(nw ogtwoi n~o·J: TJ ~u;,:gcnEQlJ Tlf!TJ"Wl' 

llriyfwTo; :tot' fivm 

2: Ql 1.5(Q,- Q;) ti 2: Q,- 3(Q,- Q,) 



H a\1UJOt1]Tn Chebyshev 

A v 1] iWTU\'0~11] TOl' bfi~·~taTO; :T(lOOO[IOl(l~El [LF [llrt XUVOVlloi XUTUVO[llJ ( t'X£1 
XtubuJvonl'll\ flO(J'flJ). TOT£ 

• OTO l:llttOTTUHt (.r- s . .\'.,. s) ~QiOXET<-U :TEQL<Ol" TO 68'\, TUJ\' :TUQUTl](JIJHf(IJV 

a Oto btnOTlU!H (_\'- 2s. i" + 2s) I)QL(J)ti'Tat :TFQi:TOl' TO 95'% Tl!JV :TCtQGTl)\,llJIIF!!IV 

• m:o bt(wnuw (.f- 3! . .i' _.. 3!) f)Qlo:~.ovwt :rq;n:mt• oh'; m :rtctQUT1Jlll]Ott~ (:ttt%1 

(t:tt) tO 99'1o ). 

To :;roooot6 tuJV n+H.in• tou bEi·rrtmo; :rot• tJQiaxovtru mo btaanwa Ct'- ks. x + ks) 
fivcu rm·i.axurrov I- (lik:). 
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- l:OYWJ.li} GVGOKOlll}OI} ~GOlK([)V EVVOlulV, npmaOEWV Kat 10llWV 

l:TaTlO"t\Xtj 0'\IV~TfJ<Ffl 
tl A.nyp.tttTOO'\IVli(m)OTI 

AnypaTOAfll'l:tlxti xaTavopttj ti 
KaTavop.tft bE.typatol.fltt'in; 

Knt«V'!JUJ tov buyp.tnnxo\1 
JtfOO\J X 

Knt«VO!Jft tot• bnypanxoit 
:1tOOO(TtOt• p 

KaTavopit TtJ; T.JL 
<i -p.)v'V 

0' 

Kntnvop.t.l] tTl; t.p.t. 

<i -p.>v'V 
s 

KnT«VOfltl TtJ; t.pt. 
(v -l)S2 

02 

KntaVOJlft tf!; t.p.t. 
s;1o; 
Siloi 

T"' T(X,. X1 •••• ,X, l 
n·xctioc bEi·rftm:o;; X,. X, . .... X, (t.1:<1 rvctv n:i.rjllt•oft<i. 

• Av X,- N(11. a:). i = l, 2 ..... l'. TOT!' • 

- J (r) X-Nvt·-;;-· 

• Av X,. i = L 2 ..... I' u:to orrmal'll'J:tOTE x<nnvOfli.J f!l:' E(X,) =!I xm 1/ur(X,) =we xm 
I' fU:yai.o ( :::- 30) TOTE 

A v X,. i = 1. 2, ... , v T ·!!· Bernoulli !!f :tUQftJU'QO p xm I' fU:'yCti.o ( ''P ? 5 xm v( l - p) ? 5). 

{\ J p(l - p) ') . . 
p - N\p. . I' XUT<l 11:QOOfY'(l01J. 

• Av X,- N(~t- a 2
). i = l. 2, .... r, n'm 

ex- .u>-lv­
--0--- N(O.I ). 

• A v X,. i = 1. 2 ..... I' • u:ro orrmw1)l]rrotf lWtaVO!lll fiE E (X,) = 11 xm Var(X,) = a 1 

xm v !!E'fUI.o (? 30) n'nE 

<X -11)vv 
---,---- N(O.l) XCtTCt :tQOOEY'fLOTJ. a 

• Av X,. i =I, 2 ..... v. mr6 onomb~:rou J<.ataVOfl~ flE E(X) =.u xm Var(X,) =a' 
X at I' fll:''((lt.o (? 30) T01:f 

<X -tt)v'V 
---

5
--- N(OJ) xura :tQOOF'fYLOIJ. 

• Av X,- N(.u. a 1
), i = L 2 ..... ''· ;ou 

(X -tt)vv 

s 

Av X,- N(1.1. o 2
). i = 1. 2 ..... l'. tou 

(I'- I )S: 

- t 
l.'- l" 

- x; 

Av xi' x, ..... x,, xw Y!. Y, . .... ~·: Eivm UVf~('tQTil1:U xm X,. x, . .... x,, - lV(pl. a;) Y.Ul 

Y,. Y, . .... Y - !V(.Lt.,. a;) <OTf 
· · ': ~ · S'la 1 

_1_1_F 
S2/a~ l' -l;l'c··l· 



A,.;ott:lfu~ata 

yta 'tTJ liuupoQ« 
OOo bt:&"(~«'t&XWV p.u\Oil)V 

i,¥ 

• Av XI' X,. ... , X xm Y1, Y, . ... , Y. Eivm avf;ctQTllta xm X. X •..... X. - N(!l,. a;) 
xm Y,. Y~ . .... y:,'- N(~. ah tot£'· . - '· 

X- y- (}1 - 11 ) 
I ' ~ - N(O.I ). ---;l::a::,=:::a::2::-=-

l 1 ~ 

y ~+ V: 

• Av X,. X1 ••..• X,. xm Y,, Y:· .... Y, .. Elvm nv£;<iQtTJm xm X1• X, ..... X,,- f\/(111, a 1
) 

xm Y1• Yz· .... Y,·- N(!t2• a 2) n1t!'. 

6rrou 

S' 
(1•, -l)s; + (1·,- l)S~ 

J--·. + v .. -2 

• Av XI' X, ..... .X,., xaL Y,. Y1 • .... Y,, Eivm nvE;aonJta xm1• 1• v1 ?: 30. tcnc xnta 
l'tQOO~·yyt.OTl 

xm 

X- Y -(u - u,) 
--;==::::'::::'=:-· ·=--- N(O.l) 

'a; a: J-· +-­
' l'l v2 

x- y- 1}1 - J1 > 
----;;;;;;=· :;;;;1 =-'''-· - N(O,l ). 

I Si s~ v-+­
' VI Jl2 
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- l:UVTO}.ll} avaOKOTII}OI} ~aOlKWV EVVOU0V, npOTUOEWV Kat 1\JTIWV 

EQJUJVtl« Evo; 100(1- a)% 
6&aon)patot; Ep.mtatooVVfiS 
oVpqJIDV« pt nJV I!QPIJVI!l« 
n)t; n:a&avOn)'t«t; mt; O(li«XlJ 

axmXl] '"''X"OnJt« 

Kit6£ onnwnxti ovvagnJOlJ rrm.• XQlJOt~wrrmEitat '{ta n1v EXTl!UJOlJ ~uu; rraQct!!E­
TQOl' Ev6s; 1Tt,1]0UU~IOU. 

H EXtlj!t]<lt) flta; uyvwonJ~ rragct~tfTQOU fVt); :tt,t]Ouo~mi• ~trom nJ; nru'j; !HU£ fXTLillJ­
TQLCl£ ytct Ol!'(XfXQlj.tfvtJ ltQUy[tato;tob]at] fVO>; Tl'X(llOl' i'lfiy!lctTO~. 

A 11 E: Q o ), 11 'I' [a: L£ mavai.a[t~av6~tEVE; hELYfWTO).lJlj•iE; 11 EXTL[t~TQW xcmi rt£oo 
OQo EXTlJ.Ul O(l}(JlU Til" ayvuJOTI') ;ruQ<'t!!ftQO ( OUTE TTJV l!iTEQfXT!JUX Oi-fl' !TJV t';tOfXTl!tU). 

A rr o t f /, E a 11 ct r t x 6 r 11 t a: Mnct~i· bi•o U!lEQcii.IFttmv EXTL!Il]tQL<iJv ruu; :mgnw'­
TQOU. :no U:rt:OtE).EOfiUUX~ flVUl aut~ ltOl' f;(fl ;no fllXQll bU:tXl'~lct:VOlJ. 

l:uvenEta: Au:;avorti:vou TOl! !lfYE8ot•; tot• i'lriy[tatos lJ EXtlrtll<nJ yivnm xa/,i•tf· 
QT]/J'UO UXQlfj~£ (01 Tlflf£ Tl]£ El<Tlfi~TQLU;; ouyx).ivOU\' OTI]\' Tlp~ Tl}c;; J'taQUflEtQOt•). 

'Eva 1 0 0 ( l - a ) % b I a a TIJil a qt ltl aT 0 a l' v IJ ; ( 0 < a < I ) )'lU !HC1 JTUQfi!lfTQO 

fVO~ :i[AT]8u0fl0l', fl:VUL EVU buioti]!LU rrou urroJ..oyi~ETat WtO fVU Tl';(ULO bfiy[lU UltO TOV 
J'tAl]OUa!tci xm EX,Etm8av6tl]TU 1 - ct vu rri'Qtf;(EL TIJV rrgay~wnxt] Tlftll TIJ£ :IUQUjlf· 
tgou. H m8uvcinJtn 1 -a ovoflCl~ftat mwrdranj; E!t:rtarom>vrJ; toll bmot~~tuto;. 

U ~LI'·~<iAo UQt6~t6 mava/,tj'lj'HIJV tOl' :t~LQUJ.WTO; «ITCtLQVW fVCl tl'XULO bfij'IJ.(l !lfYF8m•s; 
I' a:n:o tOV :n:),tj8tl0~10 XUL XaTCUJY.ftlcl~(I} '(lU ~ua <iyvmotl] ITUQUJ.lEtQO fVct )()()( 1 -a)% 
btaanutn Eflrrtm:oauvlJ;». ;roooat6 1 - n nov bnyflutmv en b<i)aot•v buioti]J.tn rrou 
8u ltEQtE'XI'L t!JV Tllti! tl]s; rretQCt!lftQOl' xm rroooot6 a nov bflyJ.tcinuv en i:utiom•v btc't­
Otl]Wl rrou bE ea :ti'QlEXEl 'ti]V tlj.l~ 'tl]; iTUQfL!!EtQOU. 

1. Fta "'JIE07f rtpq p evo~ !C).qlJvupoti }1£ tva U'laio lJciypa JIF'tiflov~ l' 

t>.t.(lXllJ.lUVOIJ 

fiA.t)OUO!LO<; 
tot! 1tATj8UOJ.IOl:! 

a· 

Kuvovuu); fvoJOT~ 

O:n:moobrjnotE fvttJot~ 

O:rrmoobrjltOTE t\yvmotr] 

Kuvovtx6; t\ yvwO'tl] 

Oxt xnvovtx~ fvmm:r] ij t\ yvmatl] 

MEyEeo; 

tou bEiy~mto; 
v 

Ow'>tj:n:otE 

MEyciAo 

Mcyll.l.o 

Oni'li]rrotE 

MtXQ6 

100(1- u)% .1.£. 

yta TfJ flE01] Tf.!l~. 
.u. rov :<A1]8VOj10!0 

~ s 
.\±Z ,- (2) "· ..rv 

? 

l:tlfHimorr (u) ftu J.LEyai.ob<iyrtn 
CtltO XUVOVLXIJ XatUVOJ.!IJ flf a'(VQ){!Tl] 

btaXC~IHVOl]. [trrOQfl VU flpUQ!lO<J()Et 

~ o tl!:t<Y,; (2) rio n•:t<Y,; (3) (~) 0 tt•­
it<Y;; (3) f<j:(IQJ.IO~f't:al [lf TI]V rtQOt;:tO· 

0Effi] on 0 :tl.!]OUOJ.lO; fivm XUVOVI· 

x6;. ~~ OTTJV rre~r1 Oivn xal..tl mto­
n/ioflnta nx6~tl] xm 6rav o :tf.1]01.'­

oJ.t6; bcv rivm xnvovtxo; ngxl'i vu 
J.ITJV U:tf'Xfl bQUJ.lUTlKU ClrtO TO VU 

fLVCH iWVOVlXO; ( OO~UQ~ UOll~l!lf­
TQlCt. Jtf(llOoOtfQ£; (L,Cl fll({ XOQt'<ft'<;. 
xti •. ) xm to bdy[Ht va J.LTJV Eivm ::toi.t• 
~UKQO. !y) To buimrntct (2) rivm 01!­

vre/J:'onjl -a xun't :tQOOf'-rttOlJ· EJt(­

m]; Y.UL tO btUO'tl]J.W (I}. avo :tATJ{}u­
!J!lQ<; bev dvm xavovtxo;. Fivm ut•­
vrei..ran] I -a xma IT{)O<Jfyywrj. 
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IT]~~ doHITF To buiiJtl)lm (2) dvm 
OUVTEM<TilJ 1 - a xcmi. JtQOOE'{'(lOI]. 

EnimJ~ xat to buiotl]~W (1 ), av ot 
rtA1l0uO!lOl brv eivm xuvovtxoi, eivm 
uuvteMotTi l - a xnni :tQOO£-f,'UJT]. 

Av 

xm 
l'f~ '::: 5 r.m v(\ - p ) ?:. 5 

A I p(l-p) 
p ± :::,,:; V I' 

fl Vctt EVU Y.UiU :tQOOf'('{lOT] 1 ()() (1 - a)% btclOTT]flU qtmOtOGl'Vlj; '(W TO O!HlW!!lXO 
:rooomo p. 

[ 
v- l , v- I ·] -. -s-. , s-

x;_!,", x,:_~,J _" -: 

4. Fla rq lnavova ll1 - ll2 rwv ,Uu(!)v npwv lJiio :r).qfJt•upwv pc brio awga{!rqra 
fJciypara pryEJJot•; v 1 xat v 1 alTiurotxa 

100(1- a)% Ll.E. 

6.LUY.l'J.1UVOft.; Mry£011 
yw n7 r)tarroerl. 

Of.ll6t•Of10l nov rci.116t•a~HOv nov OEl'([HltlllV tt 1 - ,II: TWV JiiOWI' 

Oi. o: V1, 1': 
TL,UWI' 

rwv :rA1J0! 1UJWJV 

Kuvovnwi [V(!)OTf; OitbrirrotE I a' o' 
(.\'-}')±;: ·v-' +-' (1) 

0:1mmb~rrotr fvwm€; MEy<iAa H,_ lJJ lJ~ 

Orrmou'ninotE A.yvoJOtf; Mryui.a 
/s! s= 

- - , I ' ? 
(x -}')±:::, ,,1 v-+ -;-<~J 

l : 

I 1 l 
(.x-rj±r""",sV +·- (3) 

VI ~~.:! 

Kavovuwi 
A"(\'(!)OTE; 

Onb!'protE 'Orcot•. v = v1 + 1':- 2 xat 
xmiarc; 

/ (1'1-l)s; + (v,-1)5~ 
I 

S=y 
1'1 + l'1- 2 

fvo){Jtt; 
ox1 x<rvovtxoi it AyvwmE; MtXQ<i ') 

(ioF; it uvtoE;) 



5. na rq btaflof?li p 1 - p2 lJvo luwwptxwv :rouoorwv P£ lJvo avc4li(Jrqra /Jciypara 
pcyifJov~ v1 xat v2 al-riurotza 

Av 
'· (1(!tH1In; r::r1wxuuv (JT(> otEy1w i 
P, = I' i = l.2 

to bu'tuTIIflU 

Etvru EY<l xrmi .rrQooryyWlJ 100(1- a)% buionnw f~mwwo{•vl]; yw nJ btaq:·oQ<i 
(p1 - p1) biJo btWYU!IlXt.IJY .1t00001:ltJY. 

6. na ro Myo a;tai rwv /)taxvpavucwv /Jvo xavovucwv .TlqfJvupciJv pc !Jvo avc­
~tiunJra /Jciypara pcyifJov~ v1 xat v2avriurotza 
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