Ynueimon

O1 onpewwoelg ovtég meprhappdvoov Adcelg aoknoemv Ibavomitov Kot ZTaTieTIKg
Kol GUYKPOTHONKOV €V OYEL TOV OVAYK®OV TOV GTOLOUCTOV TNG ZyoAng IloAttikdv
Mnyavik@®v oto pabfiuoto ‘IMbavoétteg — Ztotiotiky’ tov 4°° eéapnqvov and tov
owdokovta A. ®ovokdkr. Tig Aoelg kot ™ OTOTOON EMUEANONKE 0 1010G Kot
Bapovetor €€’ olokAnpov yia Toxdv AdOn M mopareiyels. Ot tepiocoTEPEg ACKNOELS
npoEpyovtol amd to ddaktkd eyyewpido ‘Ewcaywyn om Ocwpio [IiBavotntomv Kot
Yrototikny’ tov . Kokohdkn - 1. ZamAidt, ABnva 1999, oto omoio PBpiokete kot M
TAPNS EKEAOVNOT TOVS COHPOVO pe TNV apiBunon tovc. Acknoelg extdg Pifiiov

GLVOOEVOVTOL OO TNV EKPDOVN OGN TOVC.

Ba 1Bero va evYOPIOTNC® TO UETOTTVYIOKO omovdaoth A. Agmina o omoiog édwaoe
OTIG ONUEUDCELG NAEKTPOVIKY] LOPQY|, KOONDC eMioNg Kot Yo TIC TOAAEG KOl EDOTOYES

TOPATNPNGELS TOV.

Ampilog 2006

Anuntpng ®ovokakng
Aéktopag EMII



AYXKHXEIX ITIGANOTHTQN

1.1 ogh.41)

Av 4, 4,,..., 4, evdeyopeva, va anoderytel Ot n+ P[4, N4, N..n A4, ]>1+ ZP[A,-] ,
i=1

n=12,...

Adon :
Me gnaywyr g Tpog 1o 7.

o n=2 &ovpe :
24+ P[4 N A]=21+P[A]+P4,]=
P[A ]+ P[A4,]- P[4 N A,]<1= P[4 U A4,]<1

TO OTO10 1GYVEL.

‘Eoto 6t1 1oy0et yio n=m, dnhaon :

m+PA4ANAN..NA,]21+) P[A4]

i=l1
Téte yioo n=m+1 €qovpe :

m+1+P[’ﬁAi]:m+l+P[(ﬁAl.)mAmH]:
=(m—l)+2+P[(ﬁAi)mA ]2(m—1)+1+P[ﬁAi]+P[Am+l]21+§P[Ai].

i=1

m+1



1.3 0g)r.42)
Av P[Al=a, P[B]l=b, PIANn B]=c,va Ppebein P[(ANB)u(4A°"B)].

Avon :

P[(ANB)u(A°NB)|=P[(ANB)]+P[(A°"B)|-P[ANB N A°NB]=
=P[A\N\ANB]+P[B\ANB]-0=P[A]-P[ANB]+ P[B]-P[AnB]l=a+b—-2c.

1.4 6£).42)

No  delfete OTL Y0 OMOWONTOTE  EVOEYOUEVQ A, B GYVEL

P[A°B]— P[A°]P[B] = P[AB°]- P[A]P[B‘].

Adon :

P[A°B]—- P[A°1P[B] = P[B]- P[AB]~ (1— P[A])P[B] = P[B]- P[AB] - P[B]+ P[A]P[B] =
= P[A]P[B]- P[AB] = P[A](1- P[B°]) - (P[A]- P[AB‘]) = P[A]- P[A]P[B‘]- P[A]+ P[AB]=
= P[AB]- P[A]P[B"].

1.7 6€r.42)
Ye pia aibBovoa Ppiokoviar £ dropa. TTown n wHovOTHTO VAL VTLAPYOVY TOVAAYIGTOV

000 pe TV 101 npépa yevebimv;
Adon :

‘Ecto E = {tovAdyiotov 2 ek TV k pe v 1d1a pépa yeveblmvy, 101€

P[E]=1-P[E‘], 6mov E° = {k dtopa pe S1QOPETIKN NUEPA YEVEOAIWV] .

365364 365-k+1_(365),
365365 365 365° 7

P[E‘] ue (n), =n(n-1)...(n—k+1).



1.9 oe).42)

‘Eoto o611 €ovpe n doyela apiOunuéva oamd 10 1 g 10 n Ko 7 COOIPES
apBunuéveg eniong amd 1o 1 g 10 1. Ot cpaipeg Tomobetovvtat Tuyaio oto doyeia
ava pio. Eqv pio opaipa kot 1o doxeio g £xovv tov 1010 apBud, Aépe ot govpe pio
cuvlvinon.

a) [Towa n mBavoTTO TO doYElo k KoM ceaipa & vo cuvavinbovv;

B) Iow n mOavotnta [ cvykekpyéva doyeion vo. cuvovtnlody Ue TIG OVTIGTOLYES
cQaipec;

) [ow n mbavotnta tovidyetov / (I =0,1,...,n) cvuvavincemv;

Avon :
g : o (n=1!_1
a) A= ““Xvvavinon k oopaipog pe k doyeio’’, P[A] ==
n: n
Y
B) B = ‘““Zuvdvinon / ocvykekpyévav doxeiov pe [ ocpaipeg ’’, P[B] :(n_'l)..
n:

("j(n—zy
1 !

v) I'= “TovAdyiotov [/ cuvavioelg’, P[] :—':ﬂ'
n! !

1.12 0€r.43)

Ao opdoa TEVTE AVOPAOV KOl TEGGAPMOV YUVOIKAOV TPOKELTOL VO, GYNUOTICTEL EMTPOT
pe tpio péAN. No vToAoyloTovV :

a) O apBudS TOV SOPOPETIKMOV ETITPOTAOV TOV UTOPOVV VO, GYNUATIGTOVV.

B) O apBuds TV emTpom®V HE £V TOLAGYIGTOV HEAOC GVOpa KOt £VOL TOVAAYLOTOV

péEAOG yuvaika.

Adon :

9
o) ApOUOG SLOPOPETIKMY EMTPOTAV : [3] =84.

B) ApOuog emtpondv pe Eva TOLAGYIOTOV HEAOG GvVOPaL Kol VO TOLAGYIGTOV HEAOG
yovaiko, SnAadn EMTPOTESG TNG LOPPNG :
(2A,1T) 7 (1A,21).
4



5\(4 5\(4
Apa &xovpe (J( { ] +(1j(zj =40+30="70 S10pOPETIKEG EMTPOTEG.

1.13 0€).43)

Ta mocootd emtvyiog oe 600 180T 4 ko B @aivovion mopokdto. o to teot A4
60%, Yo 10 B: 50% ka1 yu 4 ko B : 35%. Na BpeBovv ta mocootd emitvyiog :

a) Ze évo TovAdyloTov omd Ta dVo.

B) Xe kavéva amod ta 0vo.

Y) X éva axkppog and ta 6vo.
Avon :

@) P[AU B]= P[A]+ P[B]- P[4 B]=75%.
B) P[A° NB°]=P[(AUB)]=1-P[AUB]=25%.

v) P[(ANB°)U(A° N B)]= P[A]+ P[B]-2P[A B]=40% (dec Goxnon 1.3 cer.42).

1.14 0€).43)

Ye 100 woppdtio evoc mpoidvtog yvopilovpe OTL vEApyovy 8 EAATTOUOTIKA.
ExAéyovpue toyxaia 5 and avtd. [Towa n mbovotnta va vedpyovv :

o) 3 aKpI®OG Un EAATTOUATIKA;

B) 3 ToLAQYIGTOV PN EAATTOUATIKA;
Avon :

‘Eoto X = ““O apBpdc tov eAATTOUATIKOV 6TO detypa’’.

o) P[X=3]= @ 0.08°.

B) P[X >3]=P[X =3]+P[X =4]+P[X =5]= @jo.o&f + G]o.os“ +0.08°.



1.15 o€).44)
Av A4, B &éva petald toug pe Pl A] =%, P[B] =% VO VTOAOYIGTOVV Ot ThaVOTNTES

P[A| AU B], P[B| AU B].
Avon :

}mﬂAukamM“AUBﬂ: P[A] _ P4 2
P[AUB] P[A]+P[B]-P[AnB] P[A]+P[B] 5

P[BN(AUB)] _ P[B] _ PBl 3

1.17 o€).44)

No deybei 6Tt P[B| A]>1- 1133[1?4]] ,o0tav P[A]>0.

Adon :

PIBnA]_ PIA]-P[ANB]  P[Al-PIB] _, PIB]

P[B| A]= 5 > .
[4] P[A] P[A] P[A]

1.18 o€h.44)
AgiEte 6Tt Yo kGBe (ebyog evoeyouévov A, B ue P[B°]1>0 1oyvet

_ P[A]- P[4B]
~ 1-P[B]

PlA|B°]
Adon :

P[A|Bc]_P[ABC]_P[A\AB]_P[A]—P[AB]
T PB] 1-PB]  1-PB]




1.20 ogh.44)

Mio unyovn Aettovpyel epodcov kot ta tpia eaptiuatd g A, B, C Asrtovpyodv
kavovikd. Edv n mBavémra va tapovoiactel BAAPN oto ddotnua evog xpdvov 6to
egdpmuo 4 givan 0.05 oto B 0.1 kot oto C 0.08 mowa  mbBavotnta ) unyovn vo

OTOUOTNOEL VL AEITOVpYEL TPV TO TEAOG TOL YPOHVOUL;
Avon :

P[AUBUC]+ P[4 "B ~C]=1= PLAUBUC]=
=1- P[4 "B ~C:]=1-(1- P[A])(1- P[B])(1- P[C]) =
=1-0.95-0.9-0.92=1-0.7866=0.2134.

1.21 o€).44)

Teyvikn etarpeio vwoParier Tpooeopés yia tpia Epya A, B wor I'. Or mBoavotnteg
va T1g avateovv ta £pya eivan avtioctorya P[A]=0.2, P[B]=0.3, P[I']=0.25 ko
ta evogyopeva A, B, T' etvar aveEdptnra. Tlow n mBavotta va ¢ avotebel éva

TOVAQYIGTOV €PYO;
Avon :

P[AUBUT]=1-P[A°BT*]=1- P[A°]P[B°]P[*]=0.58.

1.23 ocr.45)

Téooepa punyoviuatoe A, B, I' ko A Aewrovpyodv aveEdpmmra. To eminedo
Aertovpyliog tovg etvan avtictoya 60%, 50%, 70% kot 80%.
a) [Tola n mBavoTTa 08 doGUEVN OTIYUT OAEG O1 UNYOVES VO AEITTOVPYOLV;

B) [Towa n mBavéTTa va pn Aettovpyet Kapio punyovn;
Adon :

@) P[ABT'A]= P[A]P[B]P[[']P[A]=0.168.
7



B) PIABT*A°]=(1- P[A])(1- P[B])(1- P[T])(1- P[A])=0.4-0.5-0.3-0.2=0.012..

1.25 o€).45)

H mbBavommra va eivar ehattopoatikd Eva avtoiloktiko eivon 0.10.

a) [Tola n mBavoTTa dVO AVTOAAAKTIKAE eKAEYUEVO TUYOHO VO ETVOL EAATTOUOTIKG;

B) Moo N mBavéTTa HETAED 5 AVTOAAUKTIK®Y TO £V TOVAGYIGTOV Va. £ivol KOAd;

vY) Me moca aviorloktikd Oo mpémer vo gpodlaotel kavelg dote pe mbovornto

peyaAvtepn tov 0.99 va Bpet TtovAdyiotov Eva KaAd;
Avon :

@) P[E,E,]= P[E,1P[E,]=0.01.
B)

Plueta&d 5 avtorlaktik®v TovAdyiotov 1 kadd]=1—P[kat ta 5 eAaTTOUATIKA] =
=1-0.1°=0.99999.

Y)

P[1 tovrhdyiotov kadd ota n]=1-0.1" >0.99 =
In0.01 -4.6 )

=0.1">0.0l=nn0.1<In0.01=n> = =2.
In0.1 23

Apa n=2.

1.26 oc).45)

HAektpikéc cvokevéc cuokevaloviat o makéto twv N . H mBavémmra va vrndpyovv
k ehottopoticég cvuokevég petald tov N etvar p, (k=0,...,N). EEayovron omod to
KOVLTL 7 OLOKEVLEG Kot eAEyyovTal av &ivorl eAaTTOMOTIKEG 1 Oyl Agdouévov OTL
SlmoTddnKe OTL LWAPYOLVV F  EANTTOUOTIKEG OLOKEVEG HETaED Ttwv N mov
eréyOnoav, mota 1 TOAVOTNTO O TPAYHOTIKOG 0PLOUOS TOV EAATTOUATIKOV GUCKELOV

670 TaKETo va givon : (a) axpiBag , (B) peyailvtepog tov 7.

Avon :

X =0pBpdg ELOTTOUATIKOY GUOKEVADV € TAKETO TV N .

p.=P(X=k), k=0,...N .



Y = ap1Opog ELATTOUATIKOV GUOKELOV UETOED 1 EAEYYOEVTOV.

0)
PU{X =rin{Y =r}) _ P(X=r)PY =r/X=r)

N

P(X=r/Y=r)=
P(Y =r) Y P(Y=r/X=kP(X=k)

)W)
) 20

B) P(X>r/Y=r)=1-P(X=r/Y=r).

1.27 o6€)r.45)

H mpoundeia dopik®dv vAIK®OV Yo pio Kotaokevn yivetor amd tpelg etopeieg A,
Bxot I'. H grapeio A mpounBedetl 1o 40% tov dopkdv vAkav, 1 B to 35% kot n
I' 10 25%. Ze mocootd 2%, 3% Kot 5% ta SOUIKA VAIKA TOL TPOEPYOVTOL OO TIG
etapeieg A, Bxor I' avtictoyoa, dev eivor kaAng mototntoc. [Towa n mbavotmra

TUYOV SOIKO VAIKS Vo, unv givat KaANG ToldtnTog;
Avon :

A = ‘10 avTaAAOKTIKO TPOEPYETAL QIO TNV ETOupeian A ™.
B = “‘10 avtoAlakTiko Tpoépyeton amd v etoupeia B 7.
I' = ““10 avtaAroktikd Tpoépyeton amd v etonpeio I 7.

= ‘10 AVTOAAOKTIKO €V gival KOANG modtTag’ .

P[E]=P[E| A]P[A]+ P[E|B]P[B]+ P[E|T'|P['] =
=0.02-0.4+0.03-0.35+0.05-0.25=0.031.

1.28 6¢€).46)
(ovvéyewa g Tponyobuevng). [lowa n mhavoTTO TLYXOV SOUIKO VAIKO VO TPOEPYETOL

amo TV etanpeian A, d€00UEVOL OTL deV givarl KOANG To1dTNTaG;



Adon :

P[E| A]JP[A] 0.008
P[E]  0.031

P[A|E]= =0.26.

1.32 0€).47)

Xe KGAm A VTAPYOLV TPEIS AEVKES KOl TPELS HOOPES GQaipeg Kol o€ KAAT B
vdpyovv €61 AeVKEG Kot OKTA poavpeg opaipec. EEdyovion dvo cpaipeg amd v A4
kot tomofetodvion oty B . AkorovBwg and v B eEdyetan pio opaipa. [Towa n

mBavotnTa va glvot Agvk;
Avon :

A, = ““Avb hevkég oty 1" exdoyn”’.
A4, = ““Mio hevkn ko pio podpn ot 11 exkhoyn”.
A4, = ““Avd pavpeg oy 1" exhoyn’’ .

A = ““Agvkf oty 2" exhoyn’’.

P[A]:P[A|A1]P[A1]+P[A|Az]P[A2]+P[A|A3]P[A3]:

O, 00, B
SRGR

‘Eva ovomua arotedeitor amd €61 eEapTAUOTE GUVOESEUEVE OTMG GTO TOPAKATM

oynuo. Xto oynua eniong divovtar ot mBavoTNTES Agttovpyiog TV e&apTnUdToV Yo

éva tovddyiotov étog. ITod n mhovotnta 10 cHoTNHA Vo AEITOVPYHGEL Eva X pdVO;

10



Adon :

E]
E
Eyoups, E, E, ES, ue P[E]=0.85, P[E,]=0.85, P[E,]=0.85, P[E,]=0.95,
E 6

3

P[E,]=P[E.]=09.

P[E]:P[(El UEz UE3)ﬂE4 m(Es UEG)]=P[(E1 UEz UE3)]'P[E4]'P[(E5 UEs)]=
=(1-PEf "E; NE])-PIE,]-(1- P[E{ " E.])=(1-0.15")-0.95-(1-0.1*) = 0.9373.

1.34 oc).47)
H mbBavémra dmapéng evoc petdhiov 4 oe éva petdrievpa stvor 0.4, eved gvog

dAlov petdhiov B etvan 0.55. I'evikd eivon yvowotd 6t P[B| A]=0.80.

a) Na Bpedei n mbavotnTa Ymapéng evog TovAdyiotov amd Ta A kol B.
B) No Bpebel n mbBavomta dote Kavéva amd to A,B vo unv vrdpyel oto

petdAdevpa.
Avon :

@) P[AU B]= P[A]+ P[B]- P[A~ B] = P[A]+ P[B]—- P[A]P[B| A]=0.63.

B) P[A° N B‘]=P[(AUB)]=1-P[AUB]=037.

1.35 6£1.47)

‘Eva avtoldoktikd omd pio punyovny tomobeteiton €€ avdykng oe dAAN unyovn pe

mBavotnTo Asttovpyiog % av m unyovn Pploketar oty katdotaon A4 Kot

mhavotnTo Asttovpyiog % av 1 unyovn Ppicketon oty katdotaon B. Av P[A]= % ,

P[B]:%.

a) Na Bpebei n mBoavotnto Aettovpyiog e unyovig.
B) Av dwbétovpe téooepa TETOW OVIOAAOKTIKA 7Ol 1 TOavOTTo MOTE £Vol

TOVAYIOTOV OO QVTO VO KOTOGTGEL JUVATY| TV AELTOVPYIO TNG UNYOVIG;

11



Avon :

‘Eoto A to evdeydpevo Aettovpyiog g Umyovig
A 10 evogyOUEVO 1 unyovy va BpickeTol oty Katdotaon A .
B 70 gvdgydpevo n unyovn va Bpioketon oty Katdotoon B .
Amd v ekpaovnon P[A | 4] =§, P[A| B] =§, P[A] =%, P[B] =%,
a) P[A]=P[A|A]P[A]+ P[A|B]P[B]=0.7 .
B) Eoto Y o apBudg avioriaktik®dv oto 4 mov kabiotovy duvarr| ) Asttovpyio g
pnyovne. Y etvon t.p. pe tpég 0, 1, 2, 3, 4 xou katavoun b(n=4, p =0.7). Znrteiton n

mBovotnta

P[Yz1]=1—P[Y<1]:1—P[Y=O]=1—(3jp0(l—19)4_0-

1.36 0€).48)

Mio kdAmn mepiéyel 4 Aevkég ko 5 pavpeg opaipes. Taipvoope pio ceaipa Kot av
elvar Aevkn v EavaPdalovope pe GAAEG TPelg AEVKEC evd av gival povpn v
EavaPalovpe pe GAleg dV0O padpes.

a) [Tola n mBavotta dote va ivor Aevkn pe TV 0e0TEPT ANYM;

B) [Towa n mBavéTTa va elvar Aevkn pe v tpitn Aqyn;

v) Av n 1pitn Aqym Pydiretl Aevkn ceaipo mota 1 TOAVOTNTA OCTE N TPOTH VO NTOV

AEVvKY;
Avon :
‘Eoto ta evdgydueva

4

A, @ ““Agvn opaipa oty i AMyn’’, P[A,]= 5

M, : “Mavpn ceaipa oty i Aqyn’’, P[M,] =§.

12



@)
P[A ]ZP[A |A1]'P[A1]+P[A2|M1]'P[M1]:
7 4 4°5

=242 20462,
129 119

B) PIA1=PIA|A NN PIANA I+ PIA A AM, - PIA, A M, ]+
+P[A;IM,NAL]-PIM, N A, 1+ PIA M, NM, |- PIM, M, |.

7 4 28
PIA, A, 1= P[A, | APIA, ] = —— ===
[ 1 2] [ 2| 1] [ 1] 12 9 108

5 420
PIA, AM,]=PIM, | A, JP[A,]= =~ = —
[A, "M, ]=PIM, [A]P[A] 59" 108
PIM, A, ]= PIA, |M,]PIM, ] = —.2 =20
119 99
75 35
PIM, "M, ] = PIM, [ M JPIM,] == 2= ==

Eniong,

PLA, !A10A2]=E, PLA, !AlmM2]=ﬁ, P[A, \MlmA2]=ﬁ,

7 9
PIA, M, N"A ]=—,P[A,|M, "M, ]=—.
[ 3| 1 2] 14 [ 3| 1 2] 13

Apa P[A,]=0.473.

)
PIA,NA] PIANA,NAJ+PIA NM,NAL]
PA4] PA4]
_ P[(A,NA)NA]+P[(A,NM,)NA,] _
PlA,]
_ A, |(A; AT PI(A NAY)]+PIA [(A,NM,)]- P[(A, "M,,)] _
PIA]
_0.66-0.26+0.5-0.18 _0.1716+0.09
0.473 0.473

PIA|A]=

=0.553.

2.1 o€).85)
‘Eoto F(x)= lﬁ , xeR pe >0, feR. Aci€te 6ntn F givol cuvaptnon
+e

KATOVOUNG amoAvTes cuvexns. Bpelte v o.m.m. [ ko deiéte 6t f=aF -(1-F).

13



Adon :

X, <X, = —ax, >—-ax, = —ax,— f>-ox,- =

1 1

(—ax;—p) (—ax,-f)
= > = <
e € [+ o@D 3@ P

= F(x,) < F(x,).

Apoa F un ¢bivovoa.
® [(—00) =0 xotr F(+0)=1.
® Ao ta mopondve Enetal 0tt 0 < F(x)<1.
e H F &ivar 6e&1d ocuveyng.
Yvvenwgn F eivarl GuvapTnoN KATOVOUNG OTOAVTMS GLVEYXNG.

dF(x) ae ™’
dc  (l+e ™y

Eniong, =a-F(x)-(1-F(x)).

2.2 6¢).85)

Kaimm 4 mepiéyer 5 Aevkég ko 4 povpes oeaipeg evd KAAT B mepiéyel 3 Agvkég
kot 6 povpes. Taipvoovpe pio oeaipa amd v 4 Kot yopic vo SOVUE TO YPMOUL TNG
Vv tomofetodpe oty B . Mg 1oV 1010 TpOTO TTapvovpe pio ceaipa amd v B kot
v tonofetovpe ov 4. Eotow X o apBuog tov Aevk®dv ceapdv oty 4 KOAT
petd v mopanave oadtkacio. Na mpocsdiopiotel 1 cuvaptnorn palog mbovotntog

™mGT.u. X .

Avon :

Av X 0 ap1Buog Aevkdv coapdv oty 4 1018 X =4,5,6.

H o.p.m. givon ot mBavotteg P[X =4], P[X =5] , P[X =6].

Opilovpe o mapokdtom evdexouevo

A A g 10 evOeONEVO AgukT| amd TV 4 otn B kot Agvkn| amd T B oty 4.
A M, : 10 evde OHEVO AgukT| amd TV 4 otn B kot povpn and ) B oty 4.
M A, : 10 gvdgydpevo popn amd v 4 ot B kot Aevkn and ™ B oy 4.

M M, : 10 evdeydpevo padpn and v 4 ot B ko powpn omd m B oty 4.

Tote :

14



4 5 20
[AAg]l=P[A, |A,IP[A ]——0 350
6 5 30
PIA M, ]=P[M, A, ]P[A, ]——05——0
3 4 12
PIM,A,]=P[A,; M, ]PIM, ]——0 3%

Tehka €xovpe,

30
PLX =4]= PIA M, ] =0

PLX =5]= PIA A, UM M, ]=PIA A, ]+ P[M M,] =3

12
P[X=6]=P[M A,]=—.
2.3 6£1.85)

‘Eoto n ocuvapmon f(x) =

, xeN kot f(x)=0 yun kdbe x € N°. Agi&te 611

1
x(x+1)
n f amotelel o.pum. Ilpocdiopiote v ocuvvaptnon kotavoung F(x), xeR

(Katavoun Zipf).
Adon :

Apxkel va 0gi&ovpe 0TI M f €YEL TIG 1O10TNTEG TOV AVAPEPOVTAL OTNV GEAMOL 57.

1 1 1

PIX=k]=p, = ———— keN.
X =k= Py "
® p 20,VkeN.
= 4 1 1 1 1 1
. =i [TV R S L U g oS S U S
;pk nligkzzl‘fp‘ nglolc(l 2 2 3 n o n+ 1) ngg( n+ )

Apan f elvar o.p.m. Ocov apopd 6TV GLVAPTNCT] KOTOVOUNG EYOVLE :
o

F.(k)=P[X <k]= k+1
0 , keN°

, keN

15



2.4 6£).85)

Htp X éyet og obvoro tiudv g to N. Edv P[XZk+2\X2k+1]=—llj+; Yo
+

ka0e k € N va tpocdiopicete v Katavoun me X .

Adon :

PX>k+2| X2 k+1]=~L ko012..=
k+2

P[X2k+1\X2k]:L, k=1,2,...
k+1

PX2k+)N(X2k)]_PX2k+1]_ Q.

AMG, PXZk+1|X2k]= = , Omov
P[X 2 k] P[X 2 k] o
O, =P[X 2k],pe Q =1.
O k k k k-1
_:_:QIHI:_'QI{:__QI{I
Onbre O, k+1 k+1 k+1
k k-1 k-2 1
- . . =3 Q1
k+1 k k-1 k+1

O = 1 =>P[X>k+1]—L:>P[X<k+1]_1—L:>
k+1 k+1 k+1

Apa, !
= P[X <k] :1_? k=1,2,..

2.5 6¢).85)
Asitte o1t  F(x)=1-expi{—ax”}, a,f,x>0, amoterel cLVAPTNON KOTOVOUNC

(Katavoun Weibull).
Avon :

e Mn ¢Bivovca

0<x <x,=—ax’ >—ax! = exp{~ax’}>exp{-ax’} = F(x,)> F(x,).

o Aefid suveyne : Etvar cuveyng moviov oto R.
16



ar _

afx’ e >0, Vx>0,
dx

e lim F(x)=1im0=0, lim F(x)=1- lim exp(-ae’)=1-0=1.

x—>—0

2.7 6€)..86)

‘Eoto 611 éva cbotmua tifeton o Aettovpyio katd ) ypoviky otiyuq t=0. H
ougpketa (oMg T Tov CLGTALATOG EIVOL T.U. L€ GLUVAPTNOTN KOTOVOUNG TV F(¢) Kot
cuvaptnon mokvotntag mlavomrog  f(¢7). 'Eotw n  otoyeiddng mbavotnto

Plt<T <t+dt|T >t]= p(t)dt . Aei&te Ot :

a) Av f(t)=at, a>0 1016 M f(t)=texp {—%atz} , t>0 (Katavoun Rayleigh).

B)Av f(t)=a, a>0 101en f(t)=exp {—%at} , >0 (ExBetucn katavoun).

1) Av 10 300 cvothpata éxovpe B, (1) =k- B/(t), k>0 tote P[T, > t]={P[T, > t]}".
Adon :

P[t<T£t+dt|T>t]=,3(t)dt:>ﬁ(t)=glhi_r%P[t<Tgi;d”T”]:

Pl{t<T<t+dt;n{T>¢t}] 1 Nim Plt<T <t+dt]

R PIT > t1dt T P[T > 1] do dr -
I . Flt+di]=Fl]__ f(0) A0
T T “prsq- PO TRy
‘Eoto R(t)=1-F(t)= —% = f(¢), onote
__R@_ 4 ’ __
PO == = g PERO)= [ Bydl = —log R(t)+log R(0) =

= R(f) = exp {—j; B()dl}.

a) f(1)=p)-R() = ﬂ(t)-eXp{—f;ﬂ(l)dl} =a-e”.

2

B) /()= f)-R(@) = B(t)-expi=[. Dl =at-¢ > .

V) B0 =k A= R,(0) =exp{=[] B,(Ddl} = exp k[ B(D)dl} = {R (D)} .

17



2.8 6¢€).86)

‘Eva avtoAlokTikd elval Suvatov vo TPpoEPYETOL amd TNV Tapaymyr e Brounyaviog
A g B pe my duw mbavotnta. Av mpoépyetar and v mopaywyn ™mg 4 tote N
mOavotnTo Agttovpylog yio To ToAD xpovo ¢ eivar 1—exp{—at}, av Opmg TPoEpyETOL
amo TV mopaymyn e B M avtictoyn mbavétra sivon 1—exp{—pt} . [Ipocdiopicte
a) Tnv xoatavopun tov ypdvov {®NG TOV aVTOAAAKTIKOV.

B) o n mBavdtTa va Tpoépyetat amd v Prounyavia B dedopévov 0Tt 1) dtdpKeL

CoMg Ntav peyaddtepn tov ¢, Kot pkpdtepn tov ¢, (¢ <t,).

Adon :

P[A]=P|B]= %, Omov A: ‘10 AVTOALOKTIKO TPOEPYETOL OO TO EPYOSTAGLO 4 Ko

B 70 avtioTtoyyo evOgyOUEVO Y10 TO EPYOCTACIO B .

Av T o ypovog {ong Tov avVTOALAKTIKOD TOTE OO EKPMVTON)

P[T<t|Al=1-e*, P[T<t|B]=1-e” yia t>0xat pmdév aiiov.

H 6.x. Tov ypoévov {ong tov aviaAlakTikob sivat:

a)

1-%(&[ +e ™)y, t>0

F.(f)=P[T <t]=P[T <t| A]- P[A]+ P[T <t| B]- P[B] =
0, t<0

P

P[B|t, <T <t,]=

P[BNt, <T<t,] Plt,<T<t,|B]-P[B]

Plt,<T<t,] Plt,<T<t,]
| -
5 . (e ﬁtl +e ﬁt2 ) 1
- | - - Bt —at -pt B e M —g
—(e ' +e—e P —e"?
2 ( ) 1+ e—ﬁll _e—ﬁf2

2.9 6¢).86)

Noa tpocdioptotohv 01 6TadEPEC KAVOVIKOTOINGNG € TOV G.T.T.
) f(x)=cx, xe(0,1).
P) f(x)=c-x-(1-x), xe(0,1).

18



Adon :

a) [Ipénet
1

3
X2

1
I;f(x)dlezc’lzjgxzdx: =—=

3 ¢
2

2 1 3
S>—=—=c=—.
3 ¢ 2

B) Opoiwg,

I;f(x)dx=1:>J‘(jX(l—x)dx:%:I;xdx—jlxzdx:lj

0 c

= — —_——__—= =6

2.10 o€h. 86)

1
Noa vroroyiotel n mBavotnto P[Z<X S%] otav mn o TG T.U. X &ivan

f(x)=c-x-(1-x), xe(0,1).

Adon :

3
1 3 A S TR
Pl—< X <=]= 6x(1—-x)dx=6{—-"—"Y =—.
B 4]J%<) 53, %

4

2.12 0€A.87)
AV éva avtaAAoKTIKO Tapdyetol omd TNV Hovada mapaymyng A tote 1 odpkela Long
tov Eemepva TiIc 200 dpeg, eV oV TPOEPYETOL amd TNV Hovada Tapoywyns B 1

duapxeta ong tov givor T.u. X pe o

1

f(x)zﬁe_mx, x>0.

210 GUVOAO TV YPNGUYOTOIOVUEVAOV £EQPTNUATOV TopaTnpnOnke OTL T0 TOGOGTO
nov vrepPaivel Tic 200 mpeg etvar 90%. No gupebel 10 m0c00TO TV £E@pTNUbTOV

OV TTPOEPYETOAL Od TN HoVAda A .

19



Avon :

‘Eoto T n didpketo {oNg TOL ovTOAAAKTIKOD
Tote P[T >200]| A]=1 evod

1 2
PIT >200| B]= PLX >200]= [  f(x)dx=(-e ™) =e°.

200
Topa P[T >200]=P[T >200]| A]- P[A]+ P[T >200| B]- P[B].
Ouwg P[T >200]=0.9, P[B]=1-P[A] ka1 GuVETADG

2

09=1-P[A]+e (- PLAD = 09=P[A]—¢ * - PlAl+e * = PlA]= 22"

l-e3

2.14 o¢).87)

1
Ovtp. X,Y éovv and KooV o.tm. f(x,y)=—, 0<x<1,0<y<I.
Y

a) Na tpocdiopiotei ) meplddpla 6.mw.mw. TG .. X .

B) Na mpocdiopiotel ) deopevpévn 6. TG T.1L. Y yio doopévn Tiun e t.u. X .

v) No vroroyiotel n mbavotnta P[X +Y > %] .
Adon :
+00 1] 1
0) fy(x)= LO S (x,y)dy = L;dy =In|[y| =-Inx, 0<x<I.

VA
Jfx(x)  y-Inx

, 0<x<lwxor x<y<l.

B) fy\X(y|x):

Y) P[X+Y>%]=1—P[X+YS%],&M&

20



meygﬁzg%W@+géw@=ﬁﬁ%w@+ﬁﬁy%w@:

1
—j{— }@».Phw+J yd = sfs j - yP—

1 1 1.1 1.1 1

=—Iny}} =—In——-=In—=—In2=0.3466.
2 2 2 2 4 2

}@+j&—

4

&

07 T

S

0.257

B1
B2

oo

025 03\11'75 1

x+y =172
2.15 o€A.87)

Ott.n. X,Y elvon dtokpitég pe amd kotvol 6.7, oL divetal and tov mivoka oel. 87

Noa Tpocd1op1eTOvY 01 TEPODPLES KO Ol SECUEVUEVES G.LL.T.

Avon :

ABpoilovtog Tig YpopUEG EXOVLLE,

P[X =k]=

(R
3

Py =1]= % , 1=0.
L
3

21



LI
)3 0, kel
|
PLX =k|Y =—1j= DX =kOY=-1] e k=0 = 11 . k=0
P[Y =-1] y ’ 4
3
3/ 3 k=1
A2 = 4
y bl
3

opoimg ta vTdAoUTaL.

2.16 o€)r.87)
H omd «owod «otovouny Tov tTu.  X,Y  sivn  f(x,y)=c(x’+ %),
(0<x<1, 0<y<1). Na npocdiopiotovv :

o) H otabepd kavovikonoinong c.
B) H mBavomra P[O<X£% , 0<YS%].
v) H mbavomra P[X +Y >1].

0) H mBavémra P[0< X < %] .

Adon :

a)

1l xS :
j I c(x2+y2)dxdy:1:>c[j (x—+y2x) dyl=1=
0Jdo 03 .

1
LSS y oy 2c 3

= —+y)dy=c(=+—)| =—=l=c=—.

CIO(3 Yy =e(g 3)0 3 5

P

1
1 1 1a3 3¢ y?

Pl0<X<—, —<Y<1]=|2|,=(x* +y)dydx == 2 (x’y+)| dx=

[ > 3 ] IOI;Z(X Y )dy 2f0( y 3)]

2

1
1,2 3 2
zgj'z(x_+l)dx=3(x_+ﬁ _
29072 24 6 247 4

) )

22



Y)

&Y

A5

., ! 3, ) B 3
Yvvenwg &xovpe, P[X +Y >1]= IO J‘liy E(x + y")dxdy = 7
0)

1
P[0<X£l]:P[O<Xs%,—oo< Y<+oo]=j01j023(x2 +37)dxdy =

e e K T e s

2.17 6¢).88)

To Cevyogc tov t.u. (X,Y) oxohovBel Owetafint exBetikny Koatavoun
fx,y)=afe ™", x>0, y>0,ue a,f>0.NamposdioptoTody :

o) H mBavomta P[X >1|Y =2].

B) H deopevpévn o.m.m. g .. X yio doopévn tipn| g T.). Y.

Avon :

a) PLX > 1Y =2]= " fy, (x| ),y y=2.
‘Eyxovpe ,
K= f e pdc = pe? [ aedx = pe (=)

@Y e
£

=Be " (0+1)=pe .

Apa fx\y (x[y)

23



Onote P[X >1 | Y =2] :L OOfX\Y(xly)dx: (—e_ax)jo —e

B) fX|y( x|y)= f(); );) ae ™, amo epomua ().
Y

2.18 och. 88)

H an6 kool o.t.m. tov T.n. X,Y sivan f(x,y)=c, 0<x<y<]l.
o) Etvar ot .. X, Y aveapnrec;

B) No mpocdiopiotel n mbavotnto P[X > % |Y = %] :

Avon :

o) Ott.p. X,Y dev etvan aveEapmnteg apov X <Y pe pn undevikn mbovotnta.

B) fY(y):f:cdx:J‘chdx:cy, ye(0,1).

; +o ! c ,
Opos, fy(n)=[ edv=[ f,(dy=20" =1=c=2. Apa f,(1)=2y, ye(O.D).

SOy _

=—,0<x<y,Vye(0,1). Onodte,
)y

Tote f)qy(x | y)=

1 y v 1 1 1 1
P[X>—|Y=y]= dr=| —dc=—(y—-—=)=1-——.
[ 4| V] J.j;fY(y) %y y(y 4) 4y

2.19 6¢).88)

H and xowvod o.mm tov T.u. X,Y sivor f(x,y)=cx(1+3y%), 0<x<2, 0<y<l.
Na ntpocdtoptotodv :

a) OveplOopieg fy, fy -

P) Ot deopevpeves fyy, frx -

24



Adon :

a) [Ipota Oa vroroyiotel ) otabepd c.

2 el 2 1
cjo jox(1+3y2)arydx=1:>cj0 xdxj0(1+3y2)dy=1:>

22

X N 1
=>c— -(y+ =l=c=—.

2| (v y)\0 1

Ap(l, fX(x):J.Olf(xay)dy:Cx‘[ol(l+3y2)dy:20x:§ Ko

£0)= [} £ =439 xde = (1435%).

cx(1+3y%) —izfX(x) o

B) fX\Y(x|y): 20(1+3y2) = B

B cx(l+3y2) B (1+3y2)
2cx 2

fY|X(y|x) =)

2.21 o<l 88)
‘Eoto X,Y t.n. pe amd kowov o.t.w. f(x,y)=exp{—-x—pxy—y},0tav x>0, y>0,

omov p >0. Agi€te 6TLotT.u. X, Y eivon aveEdptnteg dtav Ko povov oétav p =0.
Adon :

Oa Bpovpe TpoTo TIC TEPIODPLEG KOTAVOUES f, fr - T x>0 éyovpe

+00 +o0 1 * e’
x) = e PY Iy = e e VP gy — o7 (= PREAGaa bl | )
Sr@=], y=e"[, e o

0

-y

1+ py

Opoiwmg égovpe 0Tl f,(¥) = ,yw y>0.

Aniadn,

e—x e—y

_, 0
LH0=111px T L) ={T4py

0 , x<0 0, »<0
‘Eoto 011 p=0 10t f(X,¥)=f (%) f,(»), Vx,y>0 dpa ot .. X,Y elvan
aveEapTnTeC.
Avtiotpopa  av ot tu.  X,Y  eivou  oveEdpmmreg tdHTE  1oy)0€L

f,y)=fr () f,(¥), Vx,p.

, v>0

25



Yuvenmg Ba Exovpue

. .
N L e’ = 1 , VX, y>0=
I+ px 1+ py (1+ px)(1+ py)
. 1
= lime ¥ =lim ! =e'=——= p=0.
2 20 (1+ px)(1+ py) I+p
2.22 o). 88)

211c aoknoelg 2.16 ko 2.19 e€etdote av ot .1 X, Y givon ave&aptnred.

Avon :

Yy 2.16 eivan e€aptnpéveg, evo oty 2.19 etvan aveEdpreg.

2.23 0€)..88)
‘Eoto X, X, aveldptnteg t.u. pe xkoravoun Poisson napapétpov 4,4, avtictorya.

Agi&re 6T 1 deopevpévn Katovour g T.). X, 600eiong g g X, + X, =n eivan

n _ ,11
dwvoukn P[X, =k| X, + X, =n]= ", k=0,1,..,n, e = ,
n pkn - PLX, | X, , =n] [kqu pne p Py

g=1-p.
Avon :

X ~P(4), i=12=Y=X,+X,~P(A+24,).

PIX =k, Y=n] P[X =k, X,=n-k] P[X =k]-P[X,=n-k]
P[Y =n] P[Y =n] P[Y =n]

K bl ot AR =("j< R AR ==
ot (Wt A) Kin=k) (h+4)" k) A+d A+, A+

n!

P[X,=k|Y =n]=

26



2.25 oe).89)

c(x+y) , 0=x<y<l1 Ng

‘Eoto X,Y t.u. pe ond xowod o.mm.  f(x,y)= ]
0 , dweopetikd

npocdloplotel ) otabepd ¢ ko mepBopro Kotovoun e .. X . Elvar ot t.p. X, Y

aveEapTnTEC;

Avon :

400 @400 1py 1xz y
1= [ [ f Gy = [ e+ yydudy = (-+ ) =
[ =2 =22 € 5o
= —+ = — = =—= =2.
J, 5 yjay > 0y v 23] 72 c

L

Fe@= [y = [ e )y = ey +20)

y=x
2 .2
= c(x+l)—c(x2 +x_) = cmzl+2x—3x2.
2 2
x2 g
+o0 y

fr =[] feonde=[ e pdy=c(+w) =

x=0

2 2
Yo a3y 2
=c(—+ :—:3 .
(2 yY) S =3

Etvon mpogavég o0t f(x,y) # f(x)- f,(¥), pa ot t.p. X,Y Oev etvar aveEdptnrec.

2.25 6¢).89)

‘Eoto X, X,,...,X, aveEdptnteg Kol 1GOVOUES T.)L. HE GLVAPTNON Katavopng F .
[Ipocdiopiote :

a) Tnv xatavopn g t.p. ¥ =min{X,X,,..., X }.

B) Tnv katavopun g t.p. Z =max{X,X,,... X, }.

v) Tnv amd Kowvod cuvAPTNOT KOTAVOUNG TV TVYaiwV HETaBANTOVY Y, Z .

0) Tnv decpevpévn Katavoun e T.u. Z otav ¥ =y.

27



Atbon :
@)
Fy(y)=P[Y < y]=1-P[Y > y]=1-Plmin{X,, X,,... X, } > y] =1-P[[|_{X, > y}]=
=1-[] PX, >y1=1-T]  (-PLX, < yD=1-{1-F, ()}’
k. fy (M) =n-1=F )" fr, ().
P
Fy(z)= P[Z < z]= Plmax{X,, X,,...X,} < z]= P[[ | _{X, <z}]=[ [ PLX, < z]={F} (2)}"
Kk f,(2) =n-{F (2)}"" £y (2).
y) T 800 ovvoka 4,B 1oyvel 611 ANB =A\ANB. Eoto A={Z<z} xm
B={Y >y} 161€ £Y0VLE,

F,,(3,2)=PlY<y,Z<z|=P[Z<z]-PlY>y,Z<z]=
=F,(z)-Pmin{X,, X,,.., X, } > y,max{X, X,,.., X, } < z]=

:FZ(z)—P[ﬁl{y<Xi SZ}]zFZ(z)—le[y<Xi <z]=F,(2)-{Ply<X,<z]}" =

ZFZ(Z)—{FXl_(Z)—FXl_(y)]}”Z{FXi(Z)}”—{FXI_(Z)—FXi(y)]}”.
Kot %Fyz(y, 2)=n-{F, (" fy (2)=n-{F, (2) =~ F, 0" £y, (2),

() = %[83 Foy (2= n-(n=1)-{Fy ()= Fy O £ (2)- £ ().

o)

£ ly)= fry(,2) 1 (-DAFy (2)-F DB fy (@) fx () _
2=y () n-{1=Fy 0" fr ()

=)F ()= Fy O (2)

} 1=F, ) '

2.28 6£).89)

Ot dbpketeg Lomg X,Y (og dpeg) 600 EapTUATOV HLOG UNYOVIG vl T.|L. pe amd
KowoL o..m. f(x,y)=exp{—(x+y)} pe x>0,y >0. No vroroyiotel n mhoavotnTO
wote 1 obpkela (Mg ¢ unxavhg va glvar petad piog Ko 00V0 wpodv otav To
eEapmuota £xouv cuvoeDEt

a) Ze oelpd.

B) Iopariinia.

28



Adon :

"Exet derybei oty doknon 2.21 6trott.p. X,V eivor aveEdptnteg Kot LOMGTO EYOVE
ot fr(x)=e ", Fy(x)=1-e"xu f,(x)=e", F,(x)=1-¢".
a) Otav to eaptuata ivor «ev oelpd» tOTe N d1dpKeln {MNG TOL GLOTNUATOC Elval
n pkpdtepn tov dwpkewdv (ong tov dvo eaptnudtov. Xuvvenmg Inteiton M
Kotavoun ™G T.1. 7 =min{X,Y} . And v doknomn 2.25 €govpe 0T,

f()=2-[1-(1-e")]-e"' =2 ~Ex0(2).
Apoa P[1<T<2]=F,Q2)-F,()=e’-e'.
B) Otav ta eéoptipata eivar «mapdAinioy cvvdedepéva tote M dtdpkela {ONG TOV
GLGTNATOG Elval 1 HEYOADTEPT] T®V SPKEIDV (NG TV 600 EQPTNUATOV. ZVVETMS
{nretton n katavoun g t.)u. 7 =max{X,Y}. And tv doxknon 2.25 éxovpe 011,
f()=2-(1-e")-e" xu F,(t)=[1-€e'] kot omv ocvvéyeo vroroyilovus v

mBavomta P[1<T <2].

2.31 6e).90)

‘Eoto X,Y 1 tov omolov m amd Kowvod KOTOVOWUY KAVOTOlEl TIG TOpaKAT®
ocuvOnKkeg :

a) "o kaBe y > 0, 1 decpevpévn Katavoun g X dobévtog 6t ¥ =y, etvon Poisson
HE TOPAUETPO Y .

B) H nepiBopra kotavour g ¥ elvan IN'dppo katavoun pe mopoptétpoug o Kot 7.

AgiEte 60TL M mepBmplo koTovopr] ™G T.u. X givor M apvnTiK) SIOVOUIKY UE

TOPOUETPOVG 1 KOl .
a+l

Avon :

k
‘Eyovpe 6t PLX =k|Y = y]=¢ % y>0 Kot P[Y = y]~ Gamma(a, n).

P X =k]=
+o0 +00 k n n +©

_ _ _ _ -y Yy a -l _—ayg. _ O k+n-1 _—(a+l) _

= [ PIX=k|Y=y] dy = S N A ) . Ydy =
! (X =k|Y =] fy(»)dy !e Tt Y e !y ey
a 'F(k+£1+)n :F(k+n)‘{ a Vg 1 W NB(n, a )

k'T'(n) (a+1) k'T'(n) a+1" "a+1 a+l

29



3.2 6€).118)
AGGTIY0 OVTOKIVITOV, OPIGUEVOL TOTTOV, £XOVV EANTTOUOTIKO E0MTEPIKO TOTYOUO LE
ocvyvomta 1 ota 1000. [Toww n mBavoétmta oe 500 véa oavtokivnto mOL PEPOLV

AAGTL0 0VTOV TOV TUTOV VAL UMV £XEL KOVEVO TOVG EAATTOUATIKO AAGTLYO;
Adon :

Otopodue v toyaio petafint X : “apBudg ehattopatikdv Adotyyov’’. Eivot

Tpoaveég 0Tt X ~ b(n =500, p =0.001). Apa,
500 0 500
P[X =0]= 0 -0.0017-0.999™" =0.606.
3.3 6€i.119)
Av n odpkelo T (og min) LREPACTIKNG oLVOLAAEENC akoAovBel v ekBeTiky
KATOVOUN UE TOPAUETPO a=%, moleg ot mBavoTnTeg OOTE 1M OBpPKEWL LG

oLV EENG ¢
a) Na dwoprécel Ayotepo amd 3 min.

B) No dwpkéoet TovAdyiotov ¢ min 6edopévov Ot £xet vrepPet oM tor £, min. Ti

ovunepdopato Pydlete OYETIKA HE TNV KOTOVOWUY TNG VTOAEUTOUEVNG OLGPKELNG

y=T-t,;
Avon :

‘Exyovpe 611 T ~ EK@(%).

1
a) P[T<3]=1-e 3=1-¢".

P[T>t] % .
P[[T>l‘]] B e % = evo Yo £,
0

B) Tw t>1, éovpe, P[T>t|T >t,]=
P[T>t|T>t]=1.
Oétow Y =T —1¢, 101¢,

PlY>y]=P[T-t,>y|T>t,]=P[T>y+t,|T>t,]=¢“" =
= P[Y<yl=1-e* ~ExO().

30



3.5 0el.119)

Etoupeia mpv kdvel mapaiafny evog Tpoidvtog Tov EPYETOL GLGKEVOCUEVO GE KIBMTIO
tov 50 e&dyel toyaia 5 avtikeipeva amd KaOe KIPOTIO Ko EAEYYEL TNV TOOTNTE TOVC.
‘Eva kipotio yivetor amodektd OGOV KaTé TOV EAEYYX0 OV TPOKVYOLV TTEPLGGOTEPOL
amo £Vo EALOTTOUOTIKG AVTIKEIIEVA. AV TO TOGOGTO TOV EAATTOUATIKOV OVTIKEILEVOV

070 0TAd10 ¢ mopaymyns sivor 10%, mowd 10 mocootd TV KIfoTiov mov dev

YivovTal amodeKTd;
Adon :

o’ 1pdmog
X 1 “aplBpdc ELUTTOUATIKOV OVTIKELEVOV GTO Ogtypa’’.

X ~b(n=5,p=0.10),

5 5
P[XSI]=P[X:O]+P[X:1]=(Oj-0.1° -0.9° er-o.l1 -0.9* =0.9185.

B’ tpdmog

Y : ““apBpdc EAATTOUOTIKOV AVTIKEWEVOV 6TO KIP®OTIO™

(l] (N_ZJ
k) \n-k ,
Y ~b(N =50,p=0.10) xou P[X =k|Y =1]=~—~4——~—=. Onorte,

N
n
P[X:k]=§P[X:k,y=l]=[g-p’f (1= py*.

3.7 0€l.119)
YnobBéote O0tL 5% tov @oporoywdv onAwcemv £xovv apBuntikd AdBoc. Ilow m
mBovotnta petald 2000 poporoyikdv InAdcewv va vrdpEovv tepiocdtepeg and 12

ONA®oeL pe apBuntikd Adbog;
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Adon :

X 1 ““apBudg poporoyikdv OnAmcemy pe apBuntikd Adbog’ .

X ~b(n=2000, p =0.005)= P(L=np =10),

P[X >12]=P[X >213]=0.2084.

Axopo pmopolpe vao TPoceyyicCovE TNV SIOVUUIKT HE KOVOVIKY, 6mov u =np =10
kot o~ =np(l— p)=9.95. Apa,

X—,u< 13— u—-0.5
o o

P[X >12]=P[X 213]=1-P[X <13]=1-P]

1=
2.5

v9.95

=1-P[Z <

1=1-®(0.79) = 0.21.

3.8 6€i.120)

H eootepikn dduetpoc kvAivopov pmyovng etvor toyoio petafint X (cm) pe
kavoviky kotavopry N(10,9-107). No vroloyistel 10 1060616 TV KUAVEpOV e
E0MTEPIKT OLAUETPO :

a) Mwkpotepn and 9.950 cm.

B) Meta&d 9.950 ko 10.060 cm.

Avon :

@)
X-10 _9950-10, 005
V9-10* V9107 3-10

=P[Z< —g] = O[-1.666] = 1—D[1.666] = 0.05.

P[X <9.950]=P[ 1=

P

P[9.950 < X <10.060] = P2222=10 X =10 _10.060-10

<
\/9-10‘4 \/9-10‘4 Jo.1074
0950710, 1006010, ., 10.060-10 9.950—10

] PlZ< ]—
\/9 1074 V91074 V91074 V91074

= ®[2]— (1- D[1.666]) = 0.92979.

1=
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3.9 0¢).120)

H avtoyn spekkoopov (e tn/cm’) petadhicod eEaptipotog axolovdel katovopn

Weibull pe a=0.25 ko f=2. And mpodaypoéc emPAAietar m avioyn ToL

epelkvopod va etvar peyordtepn ond 0.6tn. Ti mocootd efopmmudtov dev Oa

KOVOTIOEL TIG TTPOOIAYPOPEG;

Adon :

X ~W(@=0258=2), pe omn. f(x)= aﬂxﬁ_le_’”ﬁ , x>0 xav ovvdptnon
alromotiog P[X > x]=R[x]= e

Apa PLX > 0.6]= R[0.6] = ¢ *©9” —0.9139

3.10 0£1.120)
Te pio wOAN M nuepnoto Ao vepov oe It x10° axolovdel xotovoun Téppa pe
a =3 xou p=4.E&vn nuepficia mapoyn dev pmopei va vrepPet ta Sx10°/¢ , mota 1

mOOVOTNTO VO UMV ETOPKECEL 1] TAPOYN TVYOVCA UEPQL;

Adon :

)
X~Ga=3,p=4), pe oO.IT. f(x)=a

xle ™ =G(x|a,p) , O6mov
I'(p)

I'(p)= J.: x" e dx . Toyvovv ot oxéoeic : T'(p)=(p-DI(p-1), T(n+1)=n! ya

n=0,1,... ko F(%) =r.

Sp—l —as g =

F(p) F(p)j
(p I)J‘ §P 20 asds_

P de s

R[x|a, p]=P[X > x] j

—1
—_ 05'0 Sp le—as

I'(p)

= Rlx|a, p]=

sPD-lgmasgg —

T e

xP e + Rlx|a, p—1]=

(p) F(p 1)

!

I'(p)
p-1 p-2

= Rlx|a,p]=% _xpleory &

xP2e + . +R[x|a,1].
o) -1 Lrlent)
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[ x=5,a=3,p=4 &ovue

31

2
3 1 Z5e P+ =0.002.

52 735

33
R[x|a, p] =§53e*35

3.110¢).120)
To m0c0GTO WIKPOUTOAOYIGTAOV OPIGUEVOL TUTOL TOV YPELALOVTOL EMICKELY] LEGO

OTOV TPAOTO YPpOVO Agltovpyiog Tovg elvor T.u. X  pe omm. v Bnra,

_F(OH',B) (] = )P
S(x) T@T(h) (1-x)

pikpovmoroylot eivan @ =1 ko S =5, mola  mBavOTNTA VO YPEIOGTOVV ETICKELT

, O0<x<1, a,>0. Eav yo t0v &v Ady® TOTTOL

HEGO GTOV TTPATO YPOVO AELTOVPYIOG TOVG G€ TOGOGTO peyarvtepo tov 20%;
Avon :

X ~ Beta(a =1, =5),

I'(6)

P[X >0.20]=1-PLX <0.20] = I‘IOMW

x'(1=x)*dx =
5 0.2
=5 " (1-x)dx = —5% —1-0.8° = 0.67232.
3.12 ok 120)
H duapkeo Comg X oe €, evog AéPnta kevrpikng Béppavong sivor N(10,2). O
KOTOOKELOOTNG avTikafiotd tov AéPnto e€dv mopovoidost PAAPn oe ddotnuo

HIKPOTEPOL TOV YpOVOL gyyimons. [ mdoa ypdvia umopei vo divel gyyimon €1t

®OTE T0 TO00GTO TOV AP TV oV O avtikabioTd va gival pukpdtepo amd 2%:;
Avon :

X ~ N(10,2) ko éoto ¢ 0 {nTodpevoc xpovog eyyomong. Tote mpémet,

PLY <]<02= 0 210 6n
NCRG
=z <1< 002 o =19 <

7 s

34



Amo TOLg WIVOKEG TILMOV TNG KOVOVIKNG KOTAVOUNG Wayvovue va Bpovpe o Tétolo
wote P[a]=0.2 & O[-a]=0.98,

TeEMKA Eyovpe —a =2.05= =10 =205=>t="7.1.

V2

3.13 0£1.120)

O apBudg X tov ateleidv o€ varomivaxeg Tov 20m” akolovdei kotavopr| Poisson
e mapapetpo A =0.2 atéheteg/m’ . HAEKTPOVIKT GUGKELY KOTOYPAPEL TIC OTEAELEC
pe mBavotnta avayvopiong p =0.9. Na tpocdiopiotet :

o) H xatovopn tov aptBpuod ¥ 1tov KotoypagOUevmy aTeAEl®V

B) H mBavétmra P[X >3|Y =2].
Adon :

‘Eoto X : “‘mpaypatikdc apfuog atereidv’’, X ~ P(1=0.2)

o) Eoto Y : “‘apBuog kataypapopevoy aterelov’’.

Ao Beopnua ohkng mbavotntog Exovue P[Y =m]= ZP[X =k]-P[lY=m| X =k],

k=0
ouwg ywo k<m P[Y=m|X =k]=0, dnAadn sivor adOvVaTOV VO KATOYPOPOVV

TEPIOCOTEPEG ATEAEIEG OO AVTEC TOV LILAPYOLV. Apa,

P[Y=m]=iP[X=k]~P[Y=m]X=k] kot P[Y=m|X =k]~b(n=k, p=0.9)

k=m

k
onmiadnq PlY =m| X =k] =( j p"-(1=p)"". Avikadiotoope kou AapBévovps
m

p[y_m]_ie—l.’l_k. k p"(l=p)f "=t pn- w_k._k! ((1-p)y™ =
primp P emmym

k=m k' m
-1 m 1 m S [/1(1 p)]kim -1 m 1 A(1-p) -1 (//i’p)m
= e . . . e ————— e ﬂ/ —e p = e p _—
- ,; (k—m)! A m!
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B)

P[X>3|Y=2]=1-P[X<3|Y=2]=1-P[2< X <3|Y=2]=

=1-P[(X=2)u(X=3)|Y=2]=1-P[X =2|Y =2]-P[X=3|Y =2]=
P[X=2Y=2] P[X=3Y=2]

P[Y =2] P[Y =2]
__PY=2|X=2]-PX=2] P[Y=2|X=3]P[X=3]
B P[Y =2] P[Y =2] '

3.15 ogr.121)

To yopokmpiotikd X evdg mpoidovrog axorovbel Kovovikny  Kotavoun
N(5,0.25-107) . To mpoidv Bsmpeitor kardAnio 6tav 5—10" < X <5+107",

o) [To16 T0 T0G00TO TV KATAAANA®Y GTO GUVOLO TNG TOPAYWOYNG;

B) ITotd n mbavotnTa MoTE PETAED 4 KOUUATIOV EKAEYUEVOV GTNV TOYT], VO VITAPYOLV

3 TovAdy1oTOV KATOAANAQ,
Avon :

@)
49-5 X-5 5.1-5
< <

P[5-10"' <X <5+10"']=P[4.9< X <5.1]=P[
0.05 ~ 0.05  0.05

]:
=P[-2<Z<2]=2-P[0<Z<2]= 2-(0.97725—%) =0.9545.

B) Eotw Y: “apBudg xatdAiniov mpoidoviwv’’, 10te Y ~b(n=4, p=0.9545).

2uvenmg,

4 4
P[Y 23]=P[Y =3]+P[Y =4]= (3)0.95453(1 —0.9545)" + [4}0.95454(1 —0.9545)° = 0.20.

4.1 ol 141)
Eoto t.u. X . Av E{(X—a)"} <o yw kanowo a € R, dei&te 611 E(X") <.

Avon :

2 m
Eivar yvoo16 61t (x—a)" = Z( i } (=D a*x™* | cuvenic
=0
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m

E{(X -a)"} = E{i(@(—l)kak)(“} = Z(@(—l)"a"E(X””‘) :

4.2 och. 142)
‘Eoto X ovveyng t.u. pe memepacpévn péon . Av n o f givor cvvaptnon

ooppetpikn mepi 0 c e R (dnradn f(c+x)= f(c—x),VxeR) dei&re 611t E(X)=c.

Adon :

EX)=["xf dx = (x—c+o)f(x)dx= [ (x=c)f()dx+c[  f(x)dx=

= [T-of@dere 1 = [Ty (rrody e

Egetalovpe v owvapmon  g(y)=y-f(y+¢), yeR ka mopampodue 6Tt
gV =) fy+o=—y- f(y+)=-g(y), dpa f:g(y)dy =0.  Xovenag

E(X)=c.

4.4 ogh. 142)

‘Eoto X T.u. Poisson pe mopdpstpo A >0. Av E(X?)=12 va Bpedeito A.
Adon :

k
X ~P), P[X:k]:e‘-%, k=0,12,.., EX)=41 «xum V(X)=41.

VX)=E(X)-EX)Y 2 A=12-2 = +1-12=0=> 1=31 A=—4.

Apa A=3.

4.5 och. 142)
Avn T X oxolovBei kavovikh kotavopry N(u, o) va Bpeite mv E(Y) xon V(Y)

ue Y =e*.
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Adon :

1 _G-p)?
X ~N(u,0°) pe omm  f(x)= e 2 . Xpnowonoidviag TovV TOTO
oN2r

E[g(0)] =] g(x)f (x)dx éxovpe,

2 XH_, 2
400 1 —% o +00 1 _o”
E(Y)= e e 2 dx = I e’ e *do=
—°  ov2m 0

. +00 1 7((02722(00) . + 1 B (uzf2aa)2+az -o
=e —c do=e dw=

e
-0 27 0 27

(a)fa)2 o? o (a)fa)z
+00 =) 2 Z e+ _
e~ 1 2 2dw= 1 1 2 do=
e e e w (§ e w
—© 27 —© 27
(o 2 O'z O'z
pur— ptoo ] - HA— +—
2 eldz=e ?-1=e 2

2

ywti n oovapnon f(z) = \/;_ e ? givarn o e Z ~ N(0,1). T v Sacmopd
T

vmoloyiCovpe mphto v E(Y?)=E(e’*) pe avdioyo TpOmO Kou  KOTOMY
ypnoponotovpe tov tomo V(Y)=EXY*)-[EXY)] .

4.6 och. 142)
‘Eotw X 1t.nu. pe opm PX=k]= (%)k , k=12,... Ynoloyiocte t©g E[X],
E[X(X-D], V[X].

Avon :
, , , 1 1
[Ipokerton  ywoo  yewpeTpikn kotavoun pHE p= 5 X ~ Geo(p = E) Kol

P[X =k]=p(d-p)". Amd  Osopia  (ogl.124)  eivor  yvootd  OTL

E[X]=) kp(1-p)" = % Apa otV mepintoon pog E[X]=2.
k=1

o0
, , ;. w , ,
Oempovue emiong yvmotd 0Tl E wh = P w| <1 10 omoio cuvvemdysTon pe
k=1 -w

2
w

0
. , Z k
v GEpa Tov 0Tl w = .
k=2 l-w
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E[X(X ~1)]= ik(k “Dpl-p) = ik(k “Dpl-p) =

—p(l- p>2k<k (- ) = p(l- p>2d (1 ) _

=pU- —pY1=p(1- a- P)
=p(l p)dpz[ p)'1=pd p)d P, = p)}
=p(l-p)— . {(1 P) L=p,_ p(l_p)_[—Z(l—p)pz_(l_p) -
' p . .
- - o) o)

Apa E[X(X -1)]=
Téhog €ovpe V[X]=E[X2]—E[X]2 Kol E[X2]=E[X(X—1)]+E[X]. Ao 116 dvO

2

p PP

avtég oyéoelg maipvoope VX ] =

4.7 oeh. 142)
Asgitte 6t y100 kG0 ¢ € R 1oyver n avicomta V(X)) < E{(X —c)*}.

Adon :

E{(X=c)}=E{(X —c+pu—p)"} = E{(X = )" +2(X —p)(u =)+ (u—c)’} =
= E[(X = )" 14 2E[(u —e)(X = )]+ E[(u =)’ 1=V X1+ 2(u =) E[(X = )]+ (u—c)’* =
=V[X]+(u-c).

omov E[(X — u)]=0 kot (u—c)* =0.

4.8 ol 142)
‘Eoto n dwokprt .. X m omoia AapPdverl 1ig tipég -1, 0, 1 pe mbavomseg p, g, r

Avon :

Ocov  agopd v Tun. X govpe E[X]=CD-p+0-g+1-r=r—p,
E[X*]=(=1) p+0°-q+1>-r=p+r xm V[X]=(p+7r)—(r—p)’.
Hwp Y =|X | Aoppdaver tig tipég 0,1 pe mBavomteg g, p+r avtictoryo.
Tovendg éxovpe E[Y]=p+r, E[Y*]=p+r xau V[Y]=p+r—(p+r)’.
EvoAloxtikd propodpe vo vtoAoyicovpe v HEST TN KoL TV S0GTOPA TG
T.U. |X| LE TOV OPIoHO MG €ENG :
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E[|X|]=|—l|p+|0|q+|l|r:p+r, E[|X|2]:|—l|2p+|0|2q+|1|2r:p+r Kol
VIY]1=p+r—(p+r).

4.10 ock. 142)
[Ipoidv cvokevaletarl oe mokéta tov 500 gr. To Bdpog X (o€ gr) Tov mEPLEXOUEVOL
€vOG TOKETOV Elvol T.U. L€ G.T.T.

%(x—480) , 480 < x <500
S(x)=

L (520-x) , 500<x<520
400

No mpoodopiotel N péon TN kot n dtuomopd g T.). X . O KaTaoKELOoTNG TMAEL
70 TOKETO otV TN TV 200 dpy. LE TNV LIOYPEMOT) VO ETIGTPEYEL TA YPTLLOTO OTOV
X <485. Aegdopévou 0Tt T0 KOGTOG Tapaymyng ¥ evog mokétov eaptdrol amd to
Bapog X obupova pe v oyxéon Y =0.10-X+70, va mpocdiopiotel TO
OVOUEVOLEVO aVa TTOKETO KEPAOG TOV KATACKEVAOTN.

Avon :

[Hapanpodpe ('m
£(500+ x) ——[520 (500+ x)] ——(2 —-X)= [(500 x)—480]= f(500—x)
Apo obpupovo pE TNV acKnGn 4 2 o€l 142 gmeton 0L E[X]=500.

5
X*]= '[40400(x 480)dx + j —(520 X)dx=..=9.825-10°.

V[X]=E[X*]-E[X] =...=300.

[o vo 7wpocdlopicovpe TO  OVOUEVOUEVO OV TOKETO  KEPOOG  TOL
KATooKeLOoTH Oemp®d pio Kovodpla T.i. v Z, 1 omoio eK@pAlel T0 KEPOOG TOL
KOTOGKELOOTI OVO, TOKETO.

{200—(0.10-X+70) , X >485

~(0.10- X +70) , X <485
E[Z]= j::: (=0.10- X —70) f(x)dx + jj:(zoo ~0.10- X —70) £ (x)dx =

=[(200-0.10- X ~70) f(xr)x+ [ (200-0.10- X ~70) £ (x)x—200[ " f (x)ex =
480 ’ 485 ’ 480

= [ (130~ 0.10- ) £ (x)dx ~200P[480 < X <485]=130-1-0.10- E[X]-200- 8%50:

~130-0.50-22 —73.75.
80
P[480<X<485]_—j (x—480)dx = —— [ xatr = F80 1 4y =
400 J4 400 J450 400 J450
P 485
1 x 480 N _£
400 2| 400 0 =T gp0”
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4.11 o€h. 143)

H Oeppokpacio amodctaéng piog ynuikng ovoiag eivor t.u. 77 pe opodpopoen
Katavoun oto owdotnuo [160°,280°]. Av T <200° 10 mpoidv G 0mdSTOENS
novMETol Tpog S Opy. 10 Atpo evd av T > 200" mpog 7 dpy. To Altpo. AV T0 KOGTOG
TOPAYOYNG €VOC AMTpPOL TOL TOpOTAV® TPOloVTOG eivan «a Opy. va Ppedel to
AVOUEVOUEVO KEPOOG aval AlTpo.

Adon :

T ~U(160,280) . OpiCm v mopaxdTto T.pL.
p-a , T<2000

_ ko vroroyiCo g mbavoTTES

X =x€pdog ava Altpo , 10te X =
y—a , T>200

P[160° <T <200°]= % , P[200° <T <280°]= %, OTOTE TO OVOLEVOLEVO KEPOOG aVaL

4 8
Arpo etvar E[ X =(f-a) —+(yr—a)-—.
p [X]=(B )12 (y )12

4.14 o€i. 143)
Ta yopakmpiotikd X, Y pog kotaokevng eivonl aveEdptnTes .. UE KOTOVOUN
N(25,0.3) xou N(37,0.36) avrtictorya. H kataokevn Bewpeiton mapadextr otav
TANPOVVTOL O1 TPOOLALYPOPES :

A: 25-0.6< X <25+0.6 xkuB:37-0.8<Y<37+0.8
To x6010¢ ™G Katackevng eivar S000 dpy. ko mpocavédverar katd 1200 dpy. dtav
wavoroteiton pio axpPog amod tig A, B kot katd 2000 dpy. 6tav ovdepio and 116 A, B
wavomoteitat, Tpokeévou vo dophmBel kan va yivel mapadekti. Na gupebet to péco
KOGTOG TNG KOTOGKELNG.

Avon :

X ~N(25,0.3), Y ~N(37,0.36) kau 4=4{244< X <25.6} , B={36.2<Y <37.8}
Ymoloyilovpe tig mBavdtnteg va mpaypatonomBovy ta evdoegyoueva A4, B.

P[A]=P[24.4<X<25,6]:P[244 25 X-25 25.6- 25

03 Vo3 o3

=P[-1.1<Z <1.1]1=0.72866.
Opoimwg P[B]=0.38878.
Opilo pio Kovovpyla T.). TNV R =KOGTOG KATACKEVNG TOTE,
5000 , ANB
R=:6200 , A°BUAB‘
7000 , A°NB°
E[R]=5000-P[AB]+6200- P[A°BU AB°1+7000- P[A°B‘ ] =
=5000-0.28329+6200-0.55116+7000-0.16585 = 5994.592.
Téhog onuewwvoupie 6Tt to evdeyopevo A°B, ABC eivar Eéva peta&d Toug.
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4.19 och. 144)
‘BEoto X t.u. pe péon ipf 4 ko dwaonopd o . 'Botw emiong y = g(x) avalvtikn
ocuvaptnon tov x. Avamntdoccovtag katd Taylor v g oto onueio u deite OT1

E[Y]= g(u) +%azg () won V]2 {g (1) 0”

Adon :

Y =g = g(1)+ (x- 1 ()45 (v— 1Y g (1) =>
= BIY]= Elg()+ (v 1) (1) + 5 (v— 1 € "(1)] =
= E[g(1)]+ E[(x— 1)g (1)1 + E[%(x —u)’g" ()=

= () + G ET(v— )1+ 3 g () EL(v— )] = g (1) + 3 8 "()™

Y=g(u)+(x—m)g'(u)=
=S VY1=V[g(]+VI(x—©)g'(w)]={g' ()}’ VI(x = )] = {g (1)} V[x].
Qupilovpe 6t V[aX +b]=a’V[X] ko 61 V[c]=0.

4.25 o€l 145)
Av (X,Y) oxohovbei katavopn N(u,X) va deybei otin Cov(X,Y) =0 ocvvendyetoar

mv aveapmmoia tov T.u. X, Y.

Adon :

(X:Y)~N(;£I:Z)> /;l:(/ux
y7,

y o o,

X

o o, .,
, L= , |»0mov o, =Cov(X,Y)=po.o,.

0

1 1 (x—p) (x—p)y-u) (y-u) »
Sy (%, ) = ——————=-exp[~ 1 /j -2p —+ —+]
2700 1-p 2(1-p7) o 0,0, o,

| 1
2ro.0, 2

{(x—;zzxf s (y—/;_v)2
O O

x y

}]:fx 'fY'

4.27 ogh. 145)
Na tpoodiopiotet | cuvdlokdpaven tov T.10. X , ¥ omv doknon 2.15 oe. 87.

Avon :

BLX]=(-1) 2 40 = +1-> =0, E[¥]=(-1) et 0 e 4 1.+ = 0
2 12 12 2 712 12
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(D) (=D 0t (=1 0t (=) 1ot 0 (=1} 4 0-0-
ELXY]=(=1)-(=1)-0+ (=10 +(=1) 1=+ 0-(=1)-=+0-0-0+

F0 T L= 1)t 102 4110 = -
12 12 12 2

Cov(X,Y) = E[XY]-E[X]E[Y]= —%.

4.28 o€l 145)
H and xowod omm o T X, YV eivan  f(x,y)=k{(x+y)—(x"+y)},
(0<x<1,0<y<l1). Acgiéte 611t or T.u. X, Y elvar aocvoyétiotec aAld Oyt

aveEapTnTEC.
Avon :

[Ipdta Bpickovpe TIC TEPIOMPIEG KATAVOUES.

fr@ = Fdy =k[ G+ y) =+ y)dy =k (x=x*+ y— y*)dy =

2 3 !

:k{(x—xz)y+y7—y?} :k(%+x—x2).

0
Co 1 o
Opotog exovpe fy (y) =k(=+ y=»*) xau mapamnpodpe ot f(x,¥)# £, (x) (1),

CLUVENADC 0L T.W. X , ¥ Ogv elvan aveEdpnreg.

Yty cvvéyeln Ba mpocdiopicovpie TV otabepd k.
s 11
1= kjo IO {(x+ )= (x* +y*)}dydx = kIO (g+x—x2)dx:> k=3.

Apa f(x,1)=3{(x+y)—(x*+")}, 0<x<1,0<y<1. Oa pNCOTOIGOVLE TOV
tomo Cov(X,Y) = E[XY]— E[X]E[Y].

1
2 3 4
X X X

E[X]:I;x-fX(x)dx:3I;(%+x2 e =3+ =% ka1 opoiog &(oup

0

ot E[Y]= % . Emm\éov,
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1 el 1 el
E[XY]= IO IO xf (x,y)dydx = 3.[0 J-O xy(x+y— x? - yz)dydx =

1
a2 2 3.3 _af! 2)’_2 J’_S_ 3)/_2_ y_4
—3J-0J.0(xy+xy Xy—xy )dydx—3jo{x 2+x3 X 5 x4} dx =
1 xt x X x 1 xt X ¥ X 41 1
=3| {—+=-—-= dx=3 —+———dx— i E
J.0{2 3 2 4} -[0{2 12 2} {6 24 }0 4

Yvvenwg Cov(X,Y)=E[XY]-E[X]E[Y]= ——%%—O, oniadn ot t.u. X, Y eivon

0.GLGYETIGTEG,.

4.29 och. 145)

Ou tn. X, Y éovv and kowod o.mm. f(x,y)=8xy, (0<x<1,0<y<x).

[Ipocdiopiote v KapmdOAN Torvdpdunong g(x) = E[Y | x].
Avon :

S(x,)

I { ¢ = .
vopiLovks 0n (v 1) =< =2

‘Exoupe,

_x _x _x _y__3
F (0= [ fCo)dy = | Sxpdy =8x [ ydy =8x— =4x’.

0

S(x,p) _ 8xy 2y
Apa fY\X(y|x)_ 7o) T ae , 0<y<x.

E[Y|x]= I ny‘X(y|x)dy .[ 2y dy_iy?

4.30 och. 146)

H ond xowov c..m. tov T.u. X, ¥V elvar f(x,y)=4xy, (0<x<1,0<y<1). Na

Bpebein péonmum tov . U=X>+Y>, V=XY, W =X +Y".

Adon :

44



1 el 1 pl
E[X*+Y?]= .[0 IO (x* + y*)4xydydx = 4J.0 '[0 (X*y+xy)dydx =
1

1 2 l)c3 X
=4I0(x3y7+xy?) dx=4j0(7+z)dx:1.
0

1

E[XY]= jol J: xy4xydydx = 4J.(: J.Ol x*y dydx = 4]; x’ y?j dx =

0

2 3
=4 lx_dx:ix_ :i.
03 33|, 9

ENX’+Y*]= 4J.01J.01«/x2 + 3 xydydx = 2J.01 {J.Ol)c«/x2 +y’dy’Ydx =
= 2_[: {J‘Ol X7+ d(xX + v )dx =

(9érmx2+y2 =wtoteyuy=0=>w=x" Kalytay:1:>w:l+x2)

1+x?
1

—+1

WZ

1

2 e

=of ] i =2 }dx%ﬁx{(uxﬁ; () -

3
:gj;x(lerz)zdx—gﬁx“dx =

(9%’:1:0) l+x* =wtote x =w—1 Ko dx = > dw j

4 2 Sogw 4x| 202 2 4 2w 4
=—| Vw-1n? - =2 wdw—-—="—] ——=
] ey e R RS TETS | s

4 4 4 8
= (V2 D= 2V2 1) = (2 -,

4.33 o¢h. 146)
Ovtpn X, Y, Z elvar ave€apmteg pe ExBetikn xotavoun mapopétpov a. Na
VTOAOYI0TEL 0 GLUVTEAESTNG GuoYETIoNG TV T.L. U =X+Y xan V=Y +Z.

Avon :

‘Exovpe o1,
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Cov(U,V)=Cov(X+Y,Y+Z)=Cov(X,Y+Z)+Cov(Y,Y +7Z)=
=Cov(Y+Z,X)+Cov(Y +Z,Y)=Cov(Y,X)+Cov(Z,X)+Cov(Y,Y)+ Cov(Z,Y)=
(vapﬂ;ov He OTL av VO T.JL. gtvar aveEdptnteg TOTE Elvon Ko acvoxéncrsg)
:Cov(Y,Y):V[Y]:L2
a

Axopa Exovpe o1l VIUI=V[X+Y]=V[X]+V[Y]= L2+L2 = % Kol
a a a

VI =Y + 2= 2 |
a

CovU,V) 1

NG GIGEA

Onote p(U,V) =

4.34 och. 146)
Ot tu. X, Y éovv péoeg tpég undév, dacmopéc o, o, aviictoyo Kot
ocuvdlakdpaven o,,. Na vmoAoyotel m oOwomopd V[X -cosg+Y-sing] ko

aKoAoVOmG va TpocdloploTel N yovia @ yio TV omoia 1 Stemopd yiveTon LA IOTN.
Adon :

VX -cosg+Y-sing]=V[cosg- X]|+V[sing-Y]+2Cov(cos¢g- X,sing-Y) =

=cos’ ¢-V[X]+sin’ ¢-V[Y]+2cos¢-sing-Cov(X,Y) =

=cos’ ¢- 0y +sin’ g oy +2cos@-sing- oy, = L(#).

®a Bpovue oe mo1d onueio undeviletor N TPAOT TOPAYM®YOS TG cuvapTnong L Kt
énerta Oo eEeTAOOVE TO TPOCSTUO TNG OEVTEPNG TAPAYDYOV GTO GNUEID OWTO.
L'(¢)=(cos’ ¢ oy +sin’ p-oo +2cos@-sing-o,,)'=

=-20; cos@sing+ 20, singcosp— 20, sin’ g+2cos’ ¢- oy, =

=2(0s —03)cosgsing+20,, (cos’ g—sin’ g) =0 =

= —(0; —0;)sin2¢+20,, cos24=0= tan2¢=%6¢:>

2
Ox —0y)

=¢= %arctan( %O-XY ).

X Y
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L"(¢)=20%sin’ - 203 cos® p—40 ., singcos g —
—40 y singcosg—207 sin’ g+ 207 cos® g =
=20y (sin> g —cos® #) —80 ,, singcos g+ 205 (cos” p—sin’ ¢) =
=-20%(cos’ p—sin® §)— 4o,y sin2¢+ 2075 (cos” p—sin* @) =
=2(cos? g—sin’ @)(o; — 0% ) —40 .y Sin2¢ =
=2¢082¢(0; — 0% ) —40 4y sin2¢ = —2¢08 2¢(05 — 07) —40 4y sin 2¢ =
(0% —07)
20,

=-2{cos2¢(oy —07)+20 4y sin2¢} <0 = tan 2¢ > —
4.34 ock. 146)
Ou wu. X, (i=12,...) elvar aveEdptnreg ko o6vopes. No mpocdopiotel o

m+n

OGULVTEAECTIG GLGYETIONG HeTaly Z = Z X, xau W = Z X, (k<m).
i=1

i=m—k
Avon :
m X; ave&apmreg _m
Ag giva V[X,]=0" i i=12,.. 1ot V[Z]=V[D.X,] = DV[X]l=m-oc
i=1 i=1
m+n X; ave&apmreg m+tn
Kol V[W]:V[ZXi] = z VIX]={(m+n)—(m—-k)}-c>=(n+k)-o°
i=m—k i=m—k
Cov(Z,W):Cov(ZXi, Z X;)=Cov( Z X;, Z X;)=
i=1 i=m—k i=m—k i=m—k

VIS X]={m—(m-k)}-0* =k o>,

i=m—k
k

Jm(n+k) '

Apa p(Z,W) =

4.36 o€k, 147)
No tpocd0ploTel 0 GLVTELEGTNG GLOYETIONG TOV T.). Z =aX +bY wou W =aX —-bY ,

omov X , ¥ aveEApTnTES KO IGOVOLLES T. L.

Adon :
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Cov(Z,W)=Cov(aX +bY,aX —bY)=Cov(aX,aX —bY)+ Cov(bY,aX —bY) =
=Cov(aX,aX)+ Cov(aX,-bY)+ Cov(bY,aX)+ Cov(bY,-bY) =
=a’Cov(X,X)-b’Covn(Y,Y)=a’V[X]-bV[Y]=(a’ -b*)c"’.

VIZ]=V[aX +bY]=aV[X]+bV[Y]=(a* +b°)c>,
VIW]=V[aX —bY]=a’V[X]+bV[Y]=(a* +b*)o>.

(a* -b*)o? B a’-b’

\/(a2+b2)20'4 _a2+b2 )

Yvvenwg p(Z,W) =

5.1 o€h. 164)

Aeigte 6t av n T.)h. X akorovBel v opowdpopen katavopn oto (0,1) toéte M

Y =—InX akoAiovBel v exBetikn pe mapdpetpo 1.
Avon :

X~UWO,)= f,(x)=1, 0<x<Il xar 0 odkov. H ocvvéapmon g:(0,1) >R" pne
alyefpikd Tomo g(x) =—Inx eivan yvnoing edivovsa oto (0,1), g'(x) = —l, apo Ko
X

OLLLOULOVOGT LLOVTT).
‘Eyxoope g(x)=y=-Inx=>g'(y)=x=e’, y>0. H nopdyoyoc m™mc g

dg”'(») _

—e " ko glvar cvveyns. Apa
dy

VIaPYEL

dg” (»)

2o e = Y ~ Ex(l).
dy

fy(y):fx(gl()/‘))"

5.2 ogl. 164)
‘Eoto nt.u. X pe ouvapmnon Katavoung mihovotntog vy F . Agiéte 0T1 1 Katavoun

mg T.). Y = F(X) &ivor n opodpopen oto ddotnua (0,1).

Adon :
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F un ¢bivovoa

F,(y)=PY<y]=PIF(X)Sy] = PXSF'(P]=FF '(»)=p. Exovpue

K0 =R 0)=1, ye D,
y

5.4 ogh. 164)
®oprio q coulombs Bpioketon ot 0éon (X,Y,Z), 6mov X,Y,Z aveEaptnteg T.|. LE

katavouny N(0,1). Na mpocdiopiotel  o.m.m. Tov dvvapwkod V' omv apyn tov

1 q

aovov, omov V' = . .
dme, X?+Y>+2°

Adon :

Amod 10 mOpiopo TG oed. 163 &yovue 6T T.p. U=X>+Y> +Z* oxolovbdel

mv xotovoun X°(3). Emmiéov, Bupilovpe Ot 1 kotavopry X (V) mpokvmTEl omd

. , 1 v
mv INdppo kotavoun yo a=§, p=5.
SVVETMG EYOVLE :

2 2 2 2 13 1 . 2
U=X"+Y"+Z ~X(3)EG(E’E) Kot JoWw)=———u*> e?, u>0.

2T

1
- 1
Oewpovope ™y U V=c-U?2, c:4 Kol Pplokovpe TNV KOTOVOUR TNG.
g,

1 2 2

- 2
gu)y=v=c-u? :>g'](v)zu:c—2 Kot ig_l(v)=—i3.
% dv v

Apa
enld I 234 -5 9
R e R
d zi.r(é) v v
2
2 3-2+42 % —3+2-3 c? —4 _% -1
=55 ¢ e .y =T gV e ~cX (v=3)
22.1()) 2.1())
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v e

Téhog avagipovps 6t av X ~cX ' (v) tote [y (x) =— XL 20

-1 V
22 .1~
&)

5.5 ogh. 164)

‘Eoto X 1.1 akohovOel opotdpopen KoTovoun 6To S1deTnud (—%,%). Agi&te 6T

T.. Y =tan X axolovBel katavour Cauchy.

Avon :
1 xe( /4 7z)
T T ) NN
X-UCZ D)o fiw=1x 272
0 , oAlov

d 1
g(x)=y=tanx< g '(y)=x=arctany, yeR xa —g ' (y)=——7, ovvendg
dy I+y

dg”'(y)
dy

R N
71+ 21+

éovpe f,(»)= £ (g7 (M)

5.7 o€h. 164)

1

x2e? | xeR. AgiEte 0TL M T.W. Y:%

1
‘Eoto tpn. X pe omm f(x)=
N2

axolovBei katavoun N(0,1).

Avon :

‘Exovpe o611 g(x)zy=l<:>g"l(y)zx=l, yeR ko ig‘l(y)=—iz. YVVETMG
x y dy Y

1

1
yze > 1 -5V

———e¢? oY ~N(OU)).

2z

)

Y

1
fy(y)—ﬁ
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5.11 o€h. 165)
‘Eoto X, Y ave&apmreg .. pe xotavoun Idppoa mapapétpov (a, p) xai (b, p)

X

avtiotoya. Av R =
X+Y

, S=X+Y dci&re 6ttott.u. R, S elvar aveEdptnTeg Kot

otin R akoiovbel katavour Brta pe mapapétpovg (a,b).

Adon :
aP
‘Exovpe X ~G(a,p)e fr(x)= xP e ™, x>0 Ko
I'(p)
q
Y~Gb,p)e f,(y)= lf(l )y‘f e, y>0. Apov o1 X, Y sivar aveEaptnrec T.p.
p
a’t L ol atrin)
&yovue X P , x,7y>0.
XOVE [y (X, 1) = [y (%) 1, (V) T(p)(q) Y y

®a Ppodue v and kowov o.m.m. tov Cevyoug (R,S). Oewpovue tov

UETOGYNMHOTIOUO 7 = , S=X+) 0 0moilog AVTIGTPEPETOL GTOV X =75, V=85 —7FS,

xX+y

s>0, 0<r<1 koo onoiog €yetl lakmPravn opilovca

s
=s(l-r)+sr=s—sr+sr=s.
-s l-r

. a’ -1 p-1_q-1 -1 _-—as ,

YoVendG EYOVHE  frg(r,S)=————r" 5" s (1-r)" e ®s, s>0, 0<r<l 7
I'(p)L(q)
pq

frs(ry8) =————1""(1=1r)"" """, 5>0, 0<r<1. Apod dpmg N amd KowoH

I(p)(q)
o.m.w. Tov Levyoug (R,S) ypaoetal cav pio Guvaptnon tov 7 €nt pio GLVAPTNON TOV
s,otT.h. R, S eivon ave&aptnrec.

Oocov apopd 6tV Katavour] g R €QOovpe :

£ =] fs(rosrds = W PP 1=y P e ds =

_ ap+q p-1 1— g-1 [© p+g-1_—as as::t apﬂ] p-1 1_ tp+q1 —l‘dt_
rorg 7 Jysrre ror@ WI

L) oy o< el
I'(p)I'(q)
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Aupilovpe 611 X~B(p,q)<:>f(x)=%x”_l(l—x)q'l, 0<x<l.

5.15 o¢h. 166)

Ot t.n. X, Yetvor avegaptnreg kot akoAovfovv TNV OPOIOHOPET KATOVOUT GTO
dotnpa (a,b). Iow n Katavoun

) MGT.u. Z=X+Y;

B) mgt.w. W=X-Y;

Avon :

1

X,Y ~U(a,b) ave€aptnreg omradn, f,(x)=f,(»)= (b-a)*’

Kol [y (X, y) =
b—a

pe a<x,y<b.

1 1
VA 1 1YX X 21z ; 1 Takopav) opic
= Y = , = —— oK®pLov oplLovoco TOV
w 1 —-1)\Y Y 1 1 \\w 2 " op
2

2
p , 1 1
aVTIGTPOPOL HETACYNUATIOHOV. [, (2, W) = fy, (X(2,W), y(z, W) |- =| = —— -
2| 2(b-a)
J‘Ziza 1 ~dw= z—2a2 , 2a<z<a+b
o0 2a=z 2(b—a) (b—a)
W @)= fw@wdw=y T e .
[ —dw= =, a+b<z<2b
==2b 2(b—a) (b—-a)
J.zb;wz(bl )2dz:b(;a_)zv , O<w<b-a
+oo w+2a —a —-a
B) /iy (W)= | fo (2, )z =
© w+2b 1 w+b—a
I >dz = — , a—-b<z<0
2a=w 2(b—a) (b—-a)

5.16 c€h. 166)

Abo miektpikéc avtiotdoelg R, R, xatavipovial OHOWOHOPEO GTO OlUCTHUO
(800,1000) war (1300,1500) avtiotorya. [Tow M Katavoun TG OAKNAG aVTIOTOONG
R=R +R,.
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Adon :

1 1
‘Exovpe R, ~U(800,1000) < =——, R, ~U(1300,1500) < =—
XOLpL | ( )<= fr (1) 200 2 ( )<= fr, (1) 200

ondte Oétovtag X =R, kot Y =R, kou R=Z, W ovayoposTe GTNV TEPITTOOCT] TOV

e€etdotnke oV TEAELTAN AGKNO).

1

300 x=%(z+w), x:%(z—w) Kol

Yvykekpuéva  Exovpe  fo,(x,y) =
1

2-200°
x=800=z+w=1600=w=1600—z, x=1000= z+w=2000= w=2000—z.
y=1300=z-w=2600= w=2z-2600, y=1500= z—-w=3000= w=2z-3000.

Sow (2, W)

J-z—2600 1 = 2—21200 , 2100<z<2300

B 1600-z 2 .200 200

f2(2)= 2000-z | 2500-z .
- , 2300<z<2500

W=
23000 2.200> 200°

5.17 o€i. 166)

Avortu. X, Y elval oveEdpmreg Kot 10OVOUEG e EKOETIKT KATOVOUN TOPOUETPOV
X
a, mow 1 omwd KOwov KOTOVoun Tov T.u. Z=X+Y, W = ?; [Tola n mepdmprar g

T.u W
Avon :

Ot X, Y akolovBolv ekOeTIKY] KATOVOUN TOPAUETPOV @ Kol 0oV givat
aveEaptnreg o (evyog (X,Y) &gl amd kool katavopr] fy(x,y)=a’e ",
x,y>0. Zmv ocvvéyela Ba Ppodue v amd kowvov kotavoun tov {evyovg (Z,W),

omov Z=X+Y, W:;.

OepolILE TOV LETAGYNUATIOUO
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J:z=x+y,w=£<:>J‘1:x= il , V= z . H Ioxopravh opilovea tov J ™' givar
w+l1 w+l
w z
+1 +1)°
v (w+l) -z ~. Apa m omm 100 Cevyoug (Z,W)  eivan
1 _z (w+1)
w+1 (w+1)2|

zw z z 2 e Z

Z,W) = X = , Y= - |:ae , Zz,w>0.
Saw (2 W)= fa( w+1y w+1 (w+1)2| (w+1)2

2uvenmg M meplddpla Katavoun e T.i. Woeltvan
2 2
_+OQ _wZ—az z _a ® 4 _a 1_ 1
fo ) =] Sz =[ e v 1 = Gy Je e T @

vy w>0.

Hopatnpiosig :

1. e X’(v): X* xotavoun pe v Boduovg shevbepiac (PB.€.).
e X °(v): Avtictpopn X* xotovoun pe v P.e.
X~ X‘z(v)ng X'~ X(v).
2. ® X(v): X xatavoun pe v B.e..
X~ XV Y = X2~ XP(v).
e X '(v): Avtiotpoon X watavopn pe v P.e.
X~ X' )oY =X"~X().
3. ['a ¢>0:

op.X
o X ~cX'(V)o—~X(v).
C

op.
° X~ cX’z(v)<:>L~X2(v).
cX

2

op.
o X~cX(v)©X—2~X2(V)T'] £~X(V).
c c

~ X2 (v).

op. 1
e X~ X'WMeo—~XW)T
(v) T ()ﬂch2
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4. Evpeon 6.1.7. Kol KOTOVOU®V.

A) cX?*(v) xotovoun .

voox

Eoto X ~X'(V)= f,(x)= x2 e? ku Y=cX, ¢>0. Osopodue TOV

\4

SV
22T(—
( 2)
4 _ _ 4 4 -1 _ _ y d -1 _ 1
HeTACNUOTIONO g(x) =y =cx, T10Te &ovne g (¥)=x== K d—g (y)=-—.
c fy c
. 1 y Y _Ll 1 Yo r
Xovenag fy(y)=— (=)» e*—=f,(y))=———y* e*, y>0 nonmn
2re) ¢ ‘ (20°T()

me cX2(v). Téhoc, F,(y) = P[Y < y] = P[% < %] = [ x2(s|vyds,

omov X*(s|v)eivorn o.m.m. tnc X2 (V) oto onusio s.
n ne nu

B) X(v) : X xatavoun.

vy ox
X~X(v)= fo(x)= x? e ? kot Y=\/}, Bewpovle TOV LETOCYNUATIOUO

\4

25r(§>

g(x)=y=+/x, x>0 1618 &y00pE g '(y)=x=1", y>0 KL

2

d _ , 1 o =
—g ' (y)=2y. Zvvendg f,(y)=— ) e 2, y>0nomm g X(v).

dy SV
22T (=
)

I X°(v): Avtictpoen X kotovous.

v X

2 2 _L , .
x? e? x Y= T Bepodlle TOV PETACYNUOTIGHO

X ~ XZ(V)ij(x) =

\4

zir@

g(X)Ey=l, x>0 tote €qovue g"l(y)zle, y>0 Kat ig—l(y)z_%‘
x ¥ dy y

2uvenmg

55



1 1
v 14 -
G 7oy

1 = —— 1 1
()= . y e == f0)= T % e”, y>0 n omm g
2I() g 21()

X2().

A) cX*(v) xotovoun.

1 oy .
x ? e¥ Ko Y=cX, Bewpovpe OV

X~ X20)= f,(x)=

14

25r(g)

petaoynuationd g(x)=y=cx, x>0 161 &povue g ' (y)=x= 2 , ¥y>0 xo
c

digl(y) 1 Tovendc n 6. e cX (V) Y ¢ >0 sivon
ly c
_L v
1 -y 22 ] ¢ -
fr=—— () e oD () =y T e
22 F(E) 22 F(E)

E) X '(v): Avtictpoon X kotovopn.

X~Xx W)= fi(x)=— x2 e? kY =L, Bewpovpe TOV PETAGYNUOTIGUO
25F(K) X
2
1 o o 1 d .
gx)=y=—=, x>0 1618 &rovpe g (y)=x=—, y>0 wu —g (y)=-2y.
Vx y dy
Tovendc n 6. g X (V) eivou:
1
1 1 51 52 1 s 7
fY(J’): v {—2}2 e _3:>fY(y):V—y (e 207
Yy Y y Sl v
221“(5) 22 F(E)
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XT) cX'(v) katavops.

1

1 ) T3 ,
x e 2 xon Y=cX, Osopooue  TOV

X~ Xﬁl(V)ﬁfx(x)ZTV
22 T()

peTacNUoTIond g(x)=y=cx, x>0 1ot éyovpe g '(y)=x= b , ¥y>0 xo
c

dig_l(y) -1 Tovendc n 6. e cX ' (V) y ¢ >0 etvon
fy c

1
_ 2
v _c

1 ey 27 1 ¢ o
fY(y):Tv(%) e “e E:fy(y):Tvy (i 207
2 I'(5) 22 T()

6.10 o€h. 183)

Hlektpucég avtiotdoelg R, R,, R, axolovBodv kavoviky kotovoun pHe HEGOVG
M, =600, 2, =700, @, =800 ko tumikég amoxAices o, =40, o,=50, o, =60
avtictoyyo. Ilow n katavoprn tng olwkng avtiotaong R +R, +R;; Na Ppebet n

mBavotmta P[1950 < R =R, + R, + R, <2200];

Avon :

3
R=R+R,+ Ry~ N(u,0%),6mov p=> u =2100 kot

i=1
R; oveg.
o’ =V[R]=V[R +R,+R] = 40°+50>+60°=7700, dmiady o=87.75. Apa
&xovpe

19502100 2200-2100
Sa AP Y it
87.75 87.75
= ®(1.14) - D(-1.71) = D(1.14) —[1 - D(1.71)] = 0.87286 + 0.95637 — 1 = 0.82923.

P[1950 < R £2200] = P[ 1=P[-1.71<Z<1.14] =

6.11 o€h. 183)
Aountpeg opiopéVOL TUTTOL £yovv péon dwapkela {ong 2000h kot Tk amdKAIoN

150h. ITow n mBavotnTa OcTE 1 GLVOAKY Owdpkela (ong 12 Aapnmpov va pnv
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vrepPaiver tig 23000h; TTocol Aauntipeg anartovvtor ®ote pe mhovotnto 0.99 va

VILAPYEL POC Y10 TOLAGYLeTOV S0000h;
Avon :

Opilovpe Vv TapakdTo T.1L.

T, : ““‘Avdpkewo Comg i Aountpa’’, omov u, = E[T;]=2000~ ko o, =/V[T;] =150h.

12 12 12
Tote  T=>T ~NQ. u,Y 0))=N12u,nc’)=N(24000,270000),  dnradf

i=1 i=1 =1
o, =519.6.
P[T <23000] = P[Z <—~1.92] = 1—- d(1.92) = 0.03.

50000—2000-;1]:0‘99: P[Z < ~50000-2000-n
50-v/n 150-/n
AOY® GLUUETPIOG TOL YPAPNLOTOS TNG KOVOVIKNG KATAVOUNG. ATO TOV TVOKO TIUOV

syoupe —20000=2000-m 5 55~ 06

150-vn

P[T >50000]=0.99 = P[Z > 1=0.99

6.12 c€h. 183)

Dop YO PETOPEPEL KOUUATIO, GUUTIEGUEVOL YapTloV. To Bapog kdbe Koppatiod eivor
T.W. pe péon T u=25kgr xou tomkn omdkion o =1.5kgr. Iléco to mOAD
KOUUATIO pUtopel Vo HeTapépetl To eoptnyd dote pe mbavotmta 0.95 1o olkd goptio

va glvan pukpdtepo and 1tn ;
Avon :

‘Eoto X, : ““‘Bdapog xoppatiov™, pe u=E[X,]=25, o =V[X,]=1.5. Tote £xovpe

X =) X,~N(nu,nc?).

i=1

P[X <1000]=0.95= P[Z < M] =0.95, amd6 tov mivoka TWOV NG
5-4n
KOVOVIKNG KOTOVOUNG Emetal 0Tl 1000=n-25 =1.65=n=39.
1.5-\n
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6.13 och. 184)

Yopatido kwveitoar otov aova x'x g €&ng @ Ava povado ypoOvov TPOYHOTOTOLEL
Bfrjuo pMrovg pag povéadog N pével axivnto otn Bon mov Ppioketar. H mbBavomra va
KwvnOet éva Prua de&a etvar p =0.45, n mbBavoétTa vo mapopeivel axivnto sivat
g=0.1 xor n mBavémrta va Kwnbel apiotepd etvar »=0.45. Agdopévov 01U TO
ocopotiolo Eexwva amd ™ B€omn 0 Tov dEova x'x :

a) [Towa  mBavomta dote katd mv 20" ypovikh povdada vo Bpicketatl 6to didotnuo
[-6,6];

B) Na e&etaotel n oplakt] cvpmepipopd e mbavotntag p, va Ppedetl oto dotnpa

[-6,6] petd n ypovikég povadec. ITowd to lim p, yo n—> oo

Avon :
+1 , p=045
‘Eoto X, =9 0 , g=0.1 10t petd amd n ypovikés povadeg m 0Oéon tov
-1 , r=045

copotdiov divetar and v ). ¥ =X, +...+ X, . Ocov agopd otnv T.1. X, €povue
E[X,]1=1-0.45+0-0.1+(-1)-0.45=0 xou
VIX,1=E[X ]-E[X,]=17-045+0°-0.1+(-1)*-0.45-0=0.9.

Yvvenwg E[Y ]=n-E[X,]=0 xau V[Y ]=n-V[X,]=n-0.9

@)
Pl6<¥, <6]= 020705 5 670405, o 65 o0 65
V0.9-20° V0,920 J0.9-20

P—
[ v0.9-20
6.5

)—1=2-0.63307-1=0.26614.
-20

J0.9

6.5
B p, =200

=20

)=1—> 20(0)—1=0.

6.14 och. 184)

H dbpxera omg X oe dpeg evOg AVIOALAKTIKOD HIOG UNYOVIG €lval T.|. L€ G.T.T.

f(x)= ﬁexp {—ﬁ (x=50)}, x>50. IMow n mBavoTNTO OCTE 1 AtTOVLPYiDL TNG
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pnyovng vo  Eemepdost Tic 4500 dpec, av Swbétovpe ocvvolkd 20  tétola

OVTOAAOKTIKA,

Avon :

1 1
X “Awdpkeia {oNe ovToAAoKTIKOD o€ Opec’’, LU x)=——-exp{———(x—-50)},
p Cong pec’’, pe f(x) 200 pt 200( )}

x>50. Tote n . Y:X—50~EK9(2LOO), pe E[Y]=200 wxou V[Y]=200".

Tovendc Yo Vv T.u. X épovpe E[X]=E[Y +50]=250, V[X]=V[Y+50]=200".

Av dwbétovpe 20 téroln avtaAloktikd M Owdpkew Cong g pmyovng  eivon

20
T=> X, ~ N(20-250,20-200%). Apa

i=1

45005000

200-/20

P[T > 4500]= P[Z > 1= P[Z >-0.56] = P[Z <0.56] = ®(0.56) = 0.71226.

6.15 o€h. 184)

Kotd v xoatackeun pog nAEKTPOVIKIG GLGKELNS YPNCULOTOLOVVTOL 25 aVTICTAGELS
tv 6 Ohms Y10 TOV GYNUOTIGUO ATOLTOVUEVNS GUVOAKNG avtioTaons Twv 150 Ohms.
2mv paypatikoétto to péyebog kdbe avtictaong eivon t.p. pe péon T 1 =0.6
Ohms kot tomkn anokAion o . [low n péylom T tov o ®ote pe mbavotnta
tovAdyotov 0.95 M OLUVOAIKY] OvVTIOTOGT VO UNV OTOKAIVEL TNG OTOLTOVUEVIG

TEPLGGOTEPO TOL 2%);
Advon :

‘Eoto R m 1.1 mov ekppdlel 1o péyebog g i avtictaong, 10te E[R]=u=6 xat

VIR]=0>. To péyeBoc 1t ovvolkfc avtiotoong eivar 1 T..

1

25
R= ZR[ ~N(25-6,25-0%), agod ypnoiomowodpue 25  aviiotdoeg. Znteiton

i=l1

LEYIOTO O MOOTE Vo, 1oYVEL P[|R —150| <0.02-150]=0.95.
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P[|R-150/<0.02-150]=0.95=> P[147 < R<153]=0.95= P[S_—3< R< Si] =0.95=
O (e

= 2CD(i) -1=095= @(i) =0975=> i =1.96 = o =0.306.
50 S50 S50

6.16 oci. 184)

Mnyavy A «kataokevdlel aEoveg pe dwpetpo X Ko unyovy B 0modoyés twv
afovev  pe  eootepiky  oduetpo Y. Eav X ~ N(5em,2-10°cm®)  xou
Y ~ N(5.01em,2-10°cm®) ko 1 va epapuoler évo (edyog Gfova — vmodoyng
omoteitar omog 0.5-107 <Y - X <2-107, mo1d 10 m0G06TO TV (EVYdV MOV

epapuolovv;
Avon :

Eivww  yvootd6 61t  av X ~N(y,o07) oo Y ~N(u,0,) 1018
aX +bY ~ N(ay, +bu,,a’c} +b’c’).
Sovende W =Y — X ~ N(0.01,2-2-107°), dpa

P[0.5-107 <W <2-107]= P[-2.5< Z <5]=D(5) - D(-2.5) =
=1-(1-D(2.5)) =0.99379.
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AXKHXEIX YXTATIETIKHX

3.6 o¢h. 237) ‘Eotow Xi,..., X, kot Yi,...,Y, aveapmra 1.1 and tAnfucpovg pe

péom Ty 0 Kot Yveotic Slacmopéc o; kot 0. . Aciéte 6tiyac € [0,1]1m U =cX +(1-

)Y sivor apepONmTN EKTIHATPIO TG TOPUPETPOL O Kat Ppeite TO ¢ yia To omoio 1
dwomopd g U eivon eddiyior).

Avon:

"Eoto U=cX+(1-c)Y, ¢ € [0,1]. Tore:
E(U) = cE(X)+(1-¢)E(Y) = cE(lZXi)+(1-c)E(iZYi) = clne+(1-c)ime =0,
n g m n m
onAaon n U etvar apepdinmn extipuntpia g 0.

Axopo:

Var(U) = ¢*Var(X)+(1-c)*Var(Y) = czVar(lZXi)Jr(l—c)zVar(iZ Y) .
i1 i=1
AMG X, Y (1=1,..n; j=1,..,m) aveEdpnta, dpa Kol acvoyETioTa, omdTe 1 TEAEVTOiN
EKQpoo™ Toipvel TNV LOPON:

1 1
Var(U)=c¢’* —no; +(1-c)’ — mo; = g(c) .
n m

H tedevtaio cuvdpmon eloyiotonoleitor 6to onpeio mov undevileton N mapdywyog
™g, OnAaon:

o,
, o; o) «  m
g(e)=2c—+-2(1-c)=2=0=c=—"— .
n m 714_&
n m

3.7 o€h. 237) 'Eoto X|,..., X, 1.0. ano v U(6,20), 6e R .
1) Na Bpebein o.w.m. g Y = max{ Xj,..., Xu}.

.. +1
i1) Aei&te 0TI N TZ%Y etvar apepoOnTTn ekt TPLO TG 6.
n
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Avon:

1) Gvuilovue 6t 6Tav pa 1.1 X axkorovbel v opotdpopen U(a,B) €xel cuvaptnon
KOTOVOUNG:

Evdwapepdpacte yio v cuvdptnon Katavouns me t.p Y.

X; ave&apmnra n

F(y)=P(Y <y)=P(max{X,,.... X, } <y)=P(X,<y,....X <y) = HP(XiSy)

X, ~ge,2e) (y__ejn
— 0 .

Apano.mm meY eivol

N At B -0
fy)=F(y) n(e) o o y<(6,20).

11) Etvau:

E(Y) = I y(ye?) dy _y(y-O) |2e j(y 0)" Iy % :211:119_
b n n

+1

11 Y sivor apepdAnmn ektipnTpia g 0.
nt

3.11 6¢). 237) ‘Eoto Xi,..., X, 1.8. and tAnOvoud pe o.nm fix) = a’xe™, x>0.
1) Na Bpebein E.ML.IL. g a.

i1) Na Bpebei n E.M.IL. g péong tipng tov tAnfucpov.
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Avon:

1) Katapynv mapatnpodpe 6t1 n cvykekpuévn o.m.m. eivon n G(a, p=2). H cuvéptnon

mOavoeavelog givat:

L@ =] Tf) =a™ (ijez = I(@) =20 -In(a) +In(Yx ) -2 x,

Apan EMLIL m¢ o mpoxvntel omd v Ao g eicmong:

2n

@=0=2-YX =0=a=—
a i=1 X

i1) I'vopilovpe 6TL  péon Ty pog G(a,p) woovtol pe g = b 2INV GLYKEKPIUEVT
a

z. Me yprion tov Ocopniuotoc 9.1 n E.MLIT 1o6te g 1 Oa
a

omoOTE MEPIMTMOON W =

sivou:

Aoknen) ‘Eoto Xi,..., X, 1.0. and v G(a,p). Na tpocdioptotohv ot EKTIUNTPIEG

TOV a, p pe TV HEBodo TV pommv.
Avon:

ap

I'(p)

Xp-le-ax

I'vopilovpe 61 n o.m.w. pog G(a,p) etvoun f(x) =

O1 600 TpdTEG dEIYUOTIKES POTEG TTEPT TNV OlpYY| EfvaL:

m, =%Zn:Xi =X Kot m, :ﬁzn:Xf =X,

i=1 i=1
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Ot avticToryeg dV0 TPMOTEG POTES TOV TANOLGLOD Elvar

: +
:E(X) = B Ko “2: E(Xz) — 62+M2 — p(p2 1) )
a

Apa &xovpe To cOGTNHOL

—\2
] ;o)
()
a =
p(ptl) 3 v X
S _x? 2 = — X_ :
a X — Xz)

Aoknon) Eoto Xj,..., X, 1.0. and v opowopopen U(a,b).

1) No Tpoco1optoTodv ot EKTIUNTPLEG T®V a, b e v pnébodo Twv pomdv
i1) Na mpocdioptotovv ot EM.IT twv a, b

Avon:

; , , —, a<x<b
I'vopiCovpe 60ti M o.m.m. pag U(a,b) eivarn f(x) =

0, JwpopetTiKd

1) Ot 300 TPMOTEG dELYHATIKES poTES TePT TNV opyn tvo

=—ZX XKmm2=—ZX2 X,
i=1 i=1

Ot avtiotoryeg 600 TpmTEG pOoMESG TOV TANBVGLOV Eivart

+ +ab+b*
=E(X)=% kau W, = B(X?) =c’+p’ = a’tabib

3
Apa &xovpe To GOGTNUOL
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3
i1) H ovvaptnon mbavopdvetag sivar:

= 1

L(a,b) = I:IIb_a I[a,b](Xi) = (éj lj_i[l[a,b](xi) = (b%j ﬁ{I(-sc,b](xi)l[a,+oo](xi)}

- i=1

1Y .
= (EJ Iy (maxx)I, .. (minx;).

H ocvvdpmon avt dev dapopiletarl moviod wg mpog a kat b, yio va peyiotomom el
opwg stvor @avepd o6t Bo mpémer va ehaylotomomBel 1 dwpopd b-a pe v

npobmdOeomn OtL oydel max x; < b Ko minXx; > o.

Emopévemg ot EMLIL twv a, b efvar: a= minx, kot b= maxx,.

3.17 ogh. 238) To mhdtog evdg moApov eivar T.u. X ~ N(w, 4). Zmv €060 0L

UNYOVILOTOS HTOPOVLLE Vo Tapatnpricovie av To X vrepPaivet v tiun 40 1 Oyt Av
og 100 mapatnpnoeig to X vaepéPn v Ty avt 80 popég, mowa givor 1 E.MLIT. tng

HEONG TWUNG I3
Avon:
I, x,>40 A A N ~
‘Eoto Y, = . Pvopifoope 61t p= P(Yi=1)=08 xou (1-p)=P (Y;=
0, x,<40
0)=0.2.
Tore:

40-pn

p=P(x>40)=P(% > =)=l _ (20

2

40-p

S d(—2)=1-p.
(2 p
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Av f)n E.M.II t0v p ko g:t n E.ML.IL. tov p to1¢e:

40-10

@(T)zl—ﬁzozo:ﬁ:m.é&

3.19 ogh. 237) O 0ap1Budg TOV COUATIOIMY 0 TOL EKTEUTOVTOL OO PadlEVEPYd TNYN

2 (D"
k!

cg ypovo t(sec) axorovbel v P(L), onradn P(X=k) = e . T v extipumon

TOU A Kotaypdenke o aplBuoc v tov mnyov mov eEmepyov €vo TOLANYIGTOV

ocopotidlo og ypovo Isec and 30 mnyéc. Na mpocsdiopiotel 1 E.MLIT g A yio v = 20.

Avon:

Totep=P(Yi=1)=PX;21)=1-PX;=0)=1-¢"

Av f)n E.MLII tov p ko A n E.MLIL tov A tote:

N

p=1-e

3 20 52
= —=1-¢"= A=1l0og(3).
o g(3)

Aoknon) Eoto Xi,..., X, 1.0. and v B(N,p) pe N yvootd. Na npocdiopiotel M
E.M.IT ¢ p.

Avon:

H ocvvapon mbavoedveiag etvat:
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L) =] TR a-p)™ 3 =T (D p™ (-9

n
(mN-) x;)
i=1

= 1) = 1og(f[<3§ )J +Y x,Jog(p) (N - Y. x,log(1-p).

Apan E.MLIL ¢ p mpokdmtel amd v Avon g e&icmong:

Zn:Xi
I(p)=0=-!

, ~ X k
nueioon: p=—=—

n

, omov k = z X, €tvot 0 GVVOAIKOG aPlBOG EMTLLOV Ko
N m i=1

m =n-N o cuvolkog apBpoc dokipumv Bernoulli.

Aoxnon) Eoto Xi,..., Xq 1.5, and v N(i, 6°).
i) Na Bpedei n EMM.IT e p 6tav 6° yveooTo.

ii) No Bpebei n EM.IT g 6° dtav 1L yveoTo.
iii) No Bpefovv ot E.MLIL. tov p, 6°

Avon:
1) H cuvdptnon mbavopdvelag givar:
n 1 _(Xl 'H)z _;(Xi "
L(w) = e > =(Q2nc’)".e >
1;[ \2no

1 z (x 'u)z
= I(p) = -—log(2no’) - H——.
2 c
Apan E.MLIL ¢ p mpoxvmtel amd v Adomn ¢ e€lowong:

\ 1 n 1 & n
l(u)=0=>2—&22(&-“):03?2(&&):0:—
i=1 i=1

62(X-u)=0:>u=X

1) H ocuvdptnon mbavopdvelag eivat:
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n

S BN E 2o n D (x;-p)’
L) =[]=c ™ =@ro")"-e > =1w=-"loglno’)-+——.

1 \/%G 62

Apa 1 EIM.IL e o mpokdmtet amd v Moon g eklomong:

n n

n 2n 1 @ Z(Xru)z . Z:(X;u)2
1(6)=0=> ——=—"+ X-u)l=0=-n+il - 0=gl=il
@) 2 2n6° 26" ;( a o> © n
ii1) H cvvaptnon mbavopdvelag sivor:
n 1 7(Xi 'H)z 7;()(1 ‘ll)z n Z (Xi _M)Z
L(n,o?) = e 22 —(2n62 )6 2 =) =——log(2nG>)— L .
(1,07) H N (2mG”) () 5 g(2nc”) o

7 2 . r ’ ,
Apa ot EMLIL tov 1, 6° tpokdmTovy amd tnv AVGN TOV GUGTHUATOG:

1 & ~ _
al(p,0%) 0 ?Z(Xi#):() =X
au i=1 N _
= n = X.-X)? -
T R
652 —I’Z+FIT:0 n

Aoknon) Eoto Xi,..., X, 1.0. and TAn6voud e GuVAPTNOT KATOVOUNG
F(x;0)=1-(1+x3)" , x>0, 0> 0. Na Bpedei n E.M.IT tne 6.

Avon:
Evkola pmopovpe vo vToAOYIGOVUE TNV C.T.TT. TG TOPATAVE KOUTAVOUNG.
f(x;0) = d%’“e) =2x-0(1+x*)™, x> 0.
X
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H ocuvapon mbavoedveiag etvat:

X.

1

H(l+x )

L(6) = H{9(1+ OV 2%y = (20)"

= 1(0) = nlog(20) + Zn:log(xi) - (6+1)Zlog(1+xi2).

i=1 i=1

Apan E.MLIL ¢ 0 mpokdntel amd v Avon g e&icmong:

Zlog(Hx )
1(0)= O:E—ZIOg(HX) 0=>0=2L

i=1 n

Muog Kot 1 GUYKEKPIUEVT KATAVOUT] €V EIVOIL KATOLN OO TIG YVOOTEG KATOVOUES TTOL

&xovpe padet v va elpocte ctyovpot 0Tt 1 mopandve Avon givor péyioto Ba mpénet
va Ogiovpe OTL M OevTEPN TOaPAy®YOg &€ivol apvnTikn ywoo 0= 0. [Tpdypott:

1"(e)=-%<o v 0> 0.

4.2 ogh. 257) Tw 1OV mMpocdlopioud g okAnpdtrag orovpwviov €ywvav 16
UETPNOELG KO TPOEKVYAV TO EENG OMOTEAECUOTOL:

12.4,11.4,11.7,12.3,13.0, 109, 11.8, 13.5, 13.1, 11.8, 12.1, 11.7, 10.6, 12.2, 12.8
Na Bpebei 0.95 A.E. yo tov péco L.

Adon:

[Tpdkertan yuo A.E. g péong tipng 1 pe dyveootn dtaomopd .

Am6 ta dedopéva TPOKOTTEL:

X=—ZX =12.08, Sz——Z(X -X)’=0.61,n=16.

i=1
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Amd TOVG TIVOKEG TNG KATAVOUNG t Exovpe OTL t5(ors = 2.131.

To {nrovpevo Aowmdv A.E. pe v fonbeta tov mvakov etvat:

X-t <p<X+t

150025 \/_

= 11.66 <p < 12.53.

15,0.025 \/—

4.4 ogh. 257) Metpnioeig Tov ogiktn dtdbAaong 25 tepayiov dapavois vdiov E0wcav
tomikh omdkhon 0.012. No Ppedei 0.90 AE. yio v  Swaomopd 6° Tov deiktn
dtabAaoNg.

Avon:
pokerrar yio A.E. g S1aomopc o° e GyvaoTto péco .

And ™V ekpdvnon éxovpe: S = 0.012 kou n = 25, evd omd TovG mivakes TG X

KOTAVOUNG TPOKVTITEL OTL X5, s = 36.42 Kot X5, (45 =13.84.

To {nrovpevo A.E. tote pe v Bondeta twv mvdkwov givat:

=0.010<0<0.016.

(n-1)S> (n-1)S?
X2 G < 2

24,0.05 24,0.95

4.6 ogh. 257) I16c0 mpémetl va elvar o péyebog evog tuyaiov detyparog amd Kavovikod
TNOvoud av amonteiton [X-p| < ¢ pe Pabud epmotoovvig . Na Osmpndei 1) Stacmopd

YVOOTN.

Avon:

e
G\/_ G/\/H G/\/H
2

P(X-u/<c)=y = P(-c<X-p<c)=y = P(-

= P(- < Z<

c —C y=y=lea=> —S—=7 =n= [MJ
G/\/H G/\/H G/\/H “ c '
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4.7 ogk. 257) Avo unyavéc koPouvv cdnpég paPfdovg. Avo tuyaio delypata ny =41, ny
=31 ond mapoywyic Tov £dmcav avtictolo X,= 64cm, S; = 0.9cm kou X, = 60cm,

S; = 0.7cm. Na kotackevootel éva 0.95 A.E. ¢ d10opdc W - Lo TOV HECHY UNKOV

TOV GLOMNPOV pAPomV.

Avon:
[Tpoxertan yuo A.E. g dtpopdc W - Hp pe dyvoorteg dwaomopés . Emiong ovdepia
TANpopopia EYOove Yot 16HTNTO TOV SUCTOPOV OTOTE UTOPOVUE Vo TIG Bemprcovue

avioes.

To {ntovpevo A.E. 16te pe v fondeto tov mvixkov etvor:

2 2 2 2
)_(19—(2' tun S_l+i <H-H, < Xl'iz+ tan S_1+S_2 > HE
n, n, n, n,
2
S .S
n, n,
y= 5 > kara = 0.05.
2 2
nl n n2

n-1 n,-1

4.9 ogh. 258) Avo unyavég kataokevdlovv mukvmtés. Amd 1.0. peyébovg ny = 16, np =
13 amd g Vo pnyavég avtictorya mpoékvyav: X, = 52uF, S; = 4uF kou X, = 48uF,
S, = 6MF

Na 30000V :

2
a) 'Eva 0.98 A.E. Tov Adyov 6—12 .
0,

B) 'Eva 0.95 A.E. ¢ dtapopdic L - Lo,
Avon:

a) To {nrovuevo A.E. 161e pe v Ponfeta tov mvakov etvat:
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S; 1 o S 1
P G S S
S: F o; S, F

n;-1,n,-1,0/2 n;-1,n,-1,1-0/2

Amo 1tovg mivakeg g katovoung F &yovpe o0tL Fnl-l,nz—l,u/zz Fisno0™ 4.01, evod

1 , o o,
_—= E, 5001 =3.67 Kot €t mpokvntet 611 0.11< = < 1.63.
15.0. o
2

~ Tn,-l,n-l0/2 =
n;-1,n,-1,1-0/2

[Mopatnpodpe 6t 10 Topandve A.E. mepiéyel nv Ty 1 ondte pmopovpe va deytovue

1GOTNTO TOV S10CTOPDV.

B) Ipdkerrar yio A.E. g dapopds [ - W pe dyvootes, oAAd Ady®m Tov o) ioeg

dwomopés . Me v fondeta v mvakwv £XOVE:

- = /l 1 - = 1 1
X,-X,- tun 'Sp n_+n_ <Py R, < X=X, o 'Sp Il_+n_ )
1 2 1 2

_(0,-DSH(n,-DS;
v

pe S2

X , V=n;+n-2 kot o = 0.05.

4.10 o€h. 258) Aéka dropa mopakorovONGav TPIYpapLe BEATIOONS KOl IKOVOTNTOG
omopvnuovevons. Me €0kd 1e0T TMpoodlopiomnke Yoo kéBe dtopo o Pabuog
amopvNUOVELGNG TPV KOl HETA TO TTpoypappa. Ta arnotehéspota divovral ond Tov

TOPOKATO TiVOKL:

IIpw | 62 56 74 87 82 68 76 65 73 81

Mera | 68 63 79 91 86 74 83 72 78 86

Noa katackevaotel éva 0.80 A.E. ¢ dtapopdc tov péowv Babumv amopuvnuoévenong

TPV KOl LETA TO TPOYPOLLLLLOL.

Adon:

[Ipdxkertar yo A.E. g dtapopds W - o cvoyeTiopévav taAndocuodv (ta idwo dtopo

pwv Kot petd). O mivaxkog maipvel v Lopoen:
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Mertd 68 | 63 79 91 86 74 &3 72 78 86

Ipw 62 | 56 74 87 82 68 76 65 73 81

Awgpopéc Dy 6 |7 5 4 4 6 7 7 5 5

Evkoia vroroyiCovpe v péon dapopd D = lZ:Di = 5.6 ko1 TNV SCTOPA TOV
ni
dapopdv S}, :%Z(Di —D)? =1.17, 6mov n = 10.
n-15

To {nrovuevo A.E. tote pe v fondeta tov mvakov givat:

D-t D pe a=0.20

SD
+ tn—l,u/Z ’ \/H >

A6 TOVg TIVaKEG TNG KATOVOUNG t ovpe OTL ty, = 1.383, omote 5.12 < p - p, <

D
=< S <
n-1,0/2 petd npwv
Vn

6.08. ITapammpodue 611 10 cvykekpévo AE. dev meprhapPdver v tyunq 0, ondte
UITOPOVLE VO GUUTEPAVOLLE OTL TO TPOYPAUUO TPAYHOTL PEATIOVEL TNV TKOVOTNTA

OOV LOVEVGTG TV OTOUMV.

4.11 ogh. 258) Ta mapakdTm O£dOUEVO OmOTEAOVY TOANCELS (o€ dtoek. AoAAdpia)

NUy@yOV ova tpipnvo amod tig apyEs Tov 1985 fmg ta pésa tov 1986.

IATTIQNIA HITA

1985 1° Tpipmvo 1881 2282
2° 1piunvo 1888 2066

3% 1piunvo 1853 1893

4° tpipmvo 1976 1850

1986 1° Tpiunvo 2229 1946
2° 1piunvo 2631 2205

Na katackevaotet 0.90 A.E. ¢ dtapopdg tov HEcwV TPUNVIcioV TOANCE®Y.

Adon:

Onwg Ko oty Tponyovuevn Aoknomn £16t kot €00 mpokertor Yo A.E. tng dtapopdc

Ui - Lo SVGYETIGUEVODV TANBvoudv. O mivakag maipvel TV Hopen:
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TIATTQNIA HITA Awpopéc Dy

1985 1° piunvo 1881 2282 -401

2° 1piunvo 1888 2066 -178

3% 1piunvo 1853 1893 -40

4° tpipnvo 1976 1850 126
1986 1° piunvo 2229 1946 283

2° 1piunvo 2631 2205 426
EvkoAia vmoloyilovpe v péon dtapopd D = % ) D, = 36 ka1 v dwomopd Tev

i=1
Swpopdv S2 = %Z(Di —D)? =304.55, 6mov n = 6.
n-1--

To {nrovpevo A.E. tote pe v Bondeta tov mvdkov givar:

S
D-t . wm 'Tz <Muanonia ™ Bama <D+t 00 ’Tz , ke a=0.10.

4.13 o€k, 259) Ze tuyaio oetypa S0 avtikelpévov Bpédnkoy 5 eAATTOUOTIKA.
a) No koatackevootel éva 0.95 A.E. 100 10606100 p TOV EAATTOUATIKOV.

B) Tléco mpémer va eivar 10 péyebog tov delypatog dote pe mBovorta 0.95 to

AmOAVTO GOAALO EKTIUNONG ]f)—p| va glvan pkpdtepo tov 0.01;

Avon:

a) AmO TV €KOOVNON TPOKVTTEL OTL: f):%:O.IO. To {ntovupevo A.E. tov

TOGOGTOL P TOV EAVTTOUOTIKGOV TOTE pE TNV fondeta v mvakwv glvar:

A A~

p(1-p)
n

- 5(1-p -
P-Zy p(1-p) <p<ptz, , ke 0=0.05 ka1 n=50.
n

Me v Bonfeta tov mivoko TG KOVOVIKNG KOTOVOUNG TPOKVTTEL OTL Z ,, =1.96, omdte

&xovpe 0.02 <p <0.18.
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B)
P(|p-p|<0.01)=0.95 = P (-0.01 < p-p<0.01)=0.95 =
10.01A < PP E).OIA )= 0.955
\/p(l-p) \/p(l-p) \/p(l-p)
n n n

-0.01 0.01 0.01

(p(1-p)
n

P

P(

<L <——
/p(l-p) /p(l-p)
n n

=2,,, = 1.96 = n = 3456.

4.16 ogk. 259) Avo mapayoyikéc Swdwaocieg £dmcav 12 kot 20 glartOpOTIKG
avtikeipeva, oe toyaio oetypota 300 ko 400 avrikewévov oaviiotowyo. Na

katackevaotel Eva 0.95 AE. g dwapopds pi1-ps.

Avon:
AmO TV EKQOVNOT TPOKLATEL OTL: A—£—004 Kol A—E—OOS To
il ¢wvnon mp -P1300- Pz400--

{nrovuevo A.E. ¢ 010popdg pi-p2 pHe v Ponfeta tov mvakwov givat:

p,(1-p,) n p,(1-p,)
n, n,

b

n, n,

A~ 0.(1-p)) p,(1-p, a o~
p1'p2'Za/2\/p1( By +p2( p2)<p1-p2<pl-p2+zu/2\/

pe a=0.05 ko n;=300, n,=400.

5.8 o€k, 299) Me o véa péBodo mpoodtopiopov tov onpeiov TENG (0.1.) HETEAA®Y
TPOEKLYAV O TOPAKATM HETPNGELS Y10 TO LOLYYOVIO:

1267, 1262, 1267, 1263, 1258, 1263, 1268.

Na efetaotel av 1 véa pébodoc opdrer pe €.6. 0.05, dedopévov OTL T0 G.T. TOL

payyaviov givor 1260°C.
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Avon:
‘Exovpe évav apginievpo Eleyyo HEGOL pe Ayvmotn dlaomopd o€ Pikpo detypa (n=7):

Ho: p=po
Hy: p# po, 6mov po= 1260.

Ebkoda  vmoloyilovpe 10 delypotikd  HECO  TOV  TOPATNPNOE®V  HOG

X, =1264 xaddg ko ™ derypatikn daomopd S* = le (X, —X)*=12.67.
n-1-5

X =

B =

i=1

Ao T0Vg Tivakes TPOKLTTEL OTL 1) Kplowun mepoyn (meproyn andppryng g Hop) eiva:

|X'Ho| >t

m o/2,n-12

‘Eto [t = 2.98, eved amd Tovg mivokeg TG KATAVOUNG t TPOKOTTEL OTL t)y = t( 005 ¢ =

K: |t = pe o= 0.05.

2.447, ondte amoppintovpe v Ho, Sniadn n véa péBodog opdet.

5.9 och. 299) Ta mapokdto dedopévo apopodv To goptio. Opovong (ot tn/cm?)

GLVOETIKOV VUATOV dVO THTOV:

TomogI | 1.2 0.3 0.8 0.5 0.4 0.9 1.0

TomogIl | 1.4 1.5 1.1 1.0 0.8 1.7 0.9 0.7 0.6

YroBétovtag 16dmrta dtuomopdv va e&etaotel av ot dVo TOTOL VIUATOV EXOLV TNV

ot péom avroyn ot €.6. 0.05.

Avon:

‘Exovpe évav apeimhevpo €reyyo 160TMTog UHECOV HE AYVOOTEG OAAG KOWEG

Ol0lomOPEC:

Ho: =,

Hi: wi # o, peo1=02=o0.
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Evkola mpokdnter 6Tt X,=0.73, S7=0.11, n;=7 xar X, =1.08, S3 = 0.14, n,=9.
Ao ToVg TivakeS TPoKVTTEL OTL 1) Kpioun Tepoyn sivat:

X,-X
K: |t| — | 1 2|

_ (n,-DS} +(n,-1)S;
v

e S?

X , V=n;tny-2 ko oo = 0.05.

‘Etou [t = 1.91, evd amd tovg Tivakeg TG KOTAVOUNG t TPOKVTTEL OTL T = g oys 14—

2.145, ondte amodeyodpacte v Hp, oniadn ot dvo tHmor vnudtov €xovv v oo

péon avtoyn.

5.11 ogh. 299) 'E&n ocvvBetikd vipato KOTMKay ot Héon. Xto €va TUNpe omd kabe
Cevyog epapuooTnKe pio 101K MUK eneepyacia yio TV avEnon e ovIoyng Tov,
VO T0 AALO apétnke Ommg eixe. Me Bdon ta Tapokdtom dedopéva, OTov X; EKPpalet
70 JelKTN QVTOYNG TOL TUNHOTOG HE YMUIKY| enelepyacio kot X, TO delktn avToyNg Tov
TUALOTOG Yopig ymukn| eneéepyocia, va e€etaotel av avéavel katd 2.0 TovAdyIeTOV

HOVAJEG 0 OeikTNG avToyNG TV TUNUATOV e ynukn eneéepyacia (a=0.10).

X] 15.2 13.4 14.6 15.1 13.1 15.3
X) 12.7 10.8 12.8 12.9 11.0 13.0
Avon:

"Exovpe évav éheyyo d10popds LEGOV eE0PTNUEVOV OELYLATOV.

X 15.2 13.4 14.6 15.1 13.1 15.3
X2 12.7 10.8 12.8 12.9 11.0 13.0
Awpopég Di | 2.5 2.6 1.8 2.2 2.1 23

Ho: - <2=up
Hiip-p2>2=pp,
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EVKOAQ TpoKOTTEL OTL D = lZ:Di =2.25km S} :LZ:(Di —D)*>=0.083 pe n=6.

) n-13

=

AmO T0VG TivaKeS TPOKVTTEL OTL M) KpioUn Teployn stvat:

K: |t| :M >t

SD/\/H o,n-12

‘Etou [t] = 2.13, ev®d amd tovg mivakeg TG KaTavopng t TpokvmTel Ot t, = t 0 5=

pe a = 0.10.

1.476, ondte amodeydpaote v Hoy, dnradn mpdypatt avédvetl katd 2.0 tovidyiotov

HOVAOEG 0 OEIKTNG OVTOYNG TV TUNUATOV LE ¥NUIKT enelepyaciar.

5.12 o€k 299) Xe mpofiquoto eAEyYoL TOOTNTOG €KTOG Omd TN Olotnpnon &vog
oTafepol HEGOL HOG EVOLOPEPEL KOt 1) SlaTpnom TG SAGTOPAS 0 YOUNAG emineda,
SLOTL O1aPOPETIKA aEAVEL 0 KivOuVOg amdppiyng Tov TPoidvtog. ATd TV Topaymyn
tuyaio delypa peyéBovg n=16 £0woe dstypatikn andxkion S = 5.5. Av 1 peyaddtepn
EMTPEMOUEVT] TUTIKY| amOkAMon gival oy = 4 va eetaotel av 1 mapandve vaépPaon

glvan otatiotikd onuovtikny 1 0yt (0=0.05).
Avon:
"Exovpe évav éheyyo S106mOPAS TG LOPPNG

Ho: 6 <4 =0

Hi:o0>4 =0
A6 TOVG TivaKeS TPOKVTTEL OTL M) KPioUN TePLoyn stvat:

_(-1)§’

K: [x°| >X2, ., ue S =5.5",1n=16 xar a = 0.05.

0
, 2 _ , . , , 2 . .
Etou |x7] =28.36, ev®d amd TOLG TMivoKeg TNG KATOVOUNG ¥ TPOKLTTEL OTL
X2

n-1, a

=X125,0'05= 25.00, omote amoppimtovpe v Hp xor dpa n vrépPaon esivon

GTATIGTIKA GTULOVTIKT).
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5.13 ogh. 300) Avo avorvtéc A kot B ékavav 6 pukpoovaAvuTiKovg Tpocdlopiopons

NG MEPLEKTIKOTTAG G€ AvOpaka £vOg yMUKOD TPOTOVTOG Kol TPV TS okOAovbeg

TIEG:
Avoivtg A | 59.09 59.17 59.27 59.13 59.10 59.14
Avaivtig B | 59.06 59.40 59.00 59.12 59.01 59.25

Na eleyybetl n vmobeon Ho: o) = 6, pe evarraktikn v Hi: 61 # 62 (0=0.02).
Avon:

Evkola mpokdmtet 6Tt S; = 4.28-107° , na=6 kau S = 24.59-107, ng=6.

A0 TOVG TivaKeS TPOKVTTEL OTL M) KploUn Teployn stvat:

S\

2
B

S,

K: F= >FnA_1,nB_1,W2 nF= S—<F

2 ny-l1,ng-1, 1-a/2 °
B

F.

AMG F = 5.75 ko and Toug mivaxeg tng katavoung F éyovpe 6t F, 55001

a-Lng-La2

10.97, eve F, | 100 = ! -1 =0.09, ondte anodeydHOCTE TNV
Fis00 1097

n,-1,n;-1,0/2

Ho.

5.15 o€k, 300) Katackevaotg woyvpiletal 0Tt T0 mOAD 2% TV TPoidvimv Tov gival
ehatTopatikd. Xe Toyaio oetypa peyéBovg n=900 Bpédnkav k=27 elottopatikd. Me
€.6. 0=0.05 va gleyyBel 0 10YLPICUOS TOV KOTAGKEVLOGTN UE EVOAAAKTIKT VIOBEST| TNV

H;: p>0.02.

Avon:
"Exovpe tov mapakdto Ereyyo:
Ho: p<0.02 =pg
Hi: p>0.02 =p,.
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ATO ™V EKPOVN T TPOKVTTEL OTL f) = 27 =0.03 xo1 n=900.

A6 TOVG TivaKeS TPOKVTTEL OTL M) KPIoUN TEPLOyN stvat:

K: Z= _ PP Zy, 1€ a0 = 0.05.
po(1-p,)

n

‘Eto1 Z=2.14 ka1 amd Toug TVAKEG TNG KOVOVIKNG KATAVOUNG TPOKLTTTEL OTL Z, =1.64,

onote amoppintovpe TV Ho kot Tov 16yupiopd tov KataoKevaoT.
5.16 ogk. 300) Ao Vv mopaymyr dVo pnyavav toyoio dsiypato peyébovg ni=450
kol 1p=400 édmwoav apBud erattopatikov mpoioviov 17 kot 12 avtictoyya. Na
e€etaotel av vLApYEL dPOPE GTOL TOGOGTA TAPAYMYNG EAUTTOUATIKMOV TPOTOVTIOV
amo TIg 500 UNYaVES.

Avon:

"Exovpe tov mapakdto Ereyyo:

Ho: p1=p2
Hi: p1#p2.

AT TNV EKPOVNON TPOKLTTEL OTL 1/)\1 = % =0.038 ko 1;; = % =0.03.

A0 T0VG TivaKeS TPOKVTTEL OTL M) Kploun Tepoyn stvat:

K: |Z|: - |~p1'pi | 1
\/p(l-p)~(+)
n

IR

> Zo/2,

- 17412

pe p= ——=0.034 ko o = 0.05.
450+400
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‘Etor |Z|=0.64 ko amd TOug WIvOKES TNG KOVOVIKNG KOTOVOUNG TPOKVMTEL OTL

z,,=1.96, ondte anodeyopoote v Ho yuo v pn dmapén dapopds ota mocooTd

TAPOYWYNG ELUTTOUOTIKOV TPOIOVTOV Ao TIC 600 UNyYovES.

5.19 ogh. 301) Ta mapokdtw dedopéva ekepdlovv 10 xpovo dradpouns X (sec) evog
vepavolh — yépupa. Na eéetaotel og €.6. a=0.05 av o ypoévog dadpoung akoAovdel
NV opowdpopen oto dtdotnua (40,90) Kotavoun.

82, 63, 58, 67,75, 44, 48, 77, 86, 51, 74, 69, 56, 42, 68, 73, 85, 89, 45, 65, 72, 83, 64,
48, 58, 63.

Adon:

H opodpopen xatavoun oto ddotnpa (40,90) €xel o.m.m. v €€ng:

1
—=0.2, x€(40,90
f(x)=4 90-40 ( )

0, x & (40, 90)

[Mopatnpodpe OTL 1 GLYKEKPYEVT KOTOVOUY] Ogv €xel KOopio, TOPAUETPO MG TPOG

extipnon.

EbvkoAa katackevdlovpe Tov akdAovho mivaka:

~ o~ ~

X< X < Xj O P, E.=n-p
40-50 5 0.2 52

51-60 4 0.2 5.2

61-70 7 0.2 5.2

71-80 5 0.2 52

81-90 5 0.2 5.2
2Hvolo 26=n 1.0 -

Me Béon to KprApLo x> KUAAS TPOGAPLOYNG EXOVLE:
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2 2 2 2 2
_(5-52 (4-52° (1-52) (5-52) (5-52)
5.2 5.2 5.2 5.2 5.2

X2

=0.931< X2, 05 =9.488,

omote 1 VdOBeoN OTL 0 YPOVOS SLAUOPOUNG OKOAOVOEL TNV OHOIOHOPPT) GTO JACTN LA

(40,90) katavoun yivetot dexty.

5.20 ogk. 300) Metprioeig Tov apBpon X TV ¥pNoTOV TEPLOTIKOV HOVAS®V GE i
aiBovoa teppatikdv evog kévipov H/Y eqebnoav oe tuyaieg ypovikég otiypéc
petagd 10.00 kot 12.00 p. To amotedéopato Sivovtol amd TOV TOPOKAT® VoK

KOTOVOLLMY GLYVOTHTMV.

Na eleyybet av o ap1Buog X akorovdel v koatavoun Poisson (a=0.05).
Avon:

H xatavoun Poisson €yxetl 6.1t v €€1g:

X

A , x=0,1,2,...
x!

f(x) = P(X=x) = ¢™-

Oupuilovpe emiong OTL GTNV GLYKEKPLUEVN KATOVOUN 1| AYVOGTN TOPAUETPOS A 1GOVTOL

pe v péon Ty g t.u. X.

"Etot ebkora kataokevdlovpe o akdAovBo mivaka:
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Xi O; Xi- O; I;\, E =n-p,
0 1 0 0.0110 0.555
1 3 3 0.0500 2.500
2 5 10 0.1125 5.625
3 9 27 0.1687 8.435
4 10 40 0.1898 9.490
5 7 35 0.1708 8.540
6 5 30 0.1281 6.405
7 4 28 0.0824 4.120
8 3 24 0.0463 2315
9 2 18 0.0232 1.160
10 1 10 0.0171 0.855
2YNOAO 50=n 225 1.00 -

Ot mBovotnTeg TNV TETOPTN GTHAN TOL Tivaka £(0VV TPOKVYEL pe BAon TV C.LL.T.

g Poisson, omAaon 1;1 =’ -%,ytai=0,l,...9 Kot A=X =
i!

[Mapammpodpe 611 6TOV MApamdve mivaka vrdpyovv E. < 5. 'Etol amogacilovpe vo

evooovpe 1§ 3 mpoteg (0.555+2.500+5.625 = 8.690) won tic 4 tehevtaieg (4.120+
2.315+1.160+0.855 = 12.570) kAdoelg, omdte mpokvmtel o akdAovBog mivakog pe 6

OLVOAKG KAAGELS:
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X 0 E-np
0-2 9 8.680

3 9 8.435

4 10 9.490

5 7 8.540

6 5 6.405
7-10 10 12.570
2YNOAO 50=n -

Me Baomn 1o kpitnplo Xz KOANG TPOGOPUOYNG EYOVLE:

X2 = (9-8.680)° N (9-8.435)° N (10-9.490)° N (7 —8.540) N (5-6.405)° N (10-12.570)* _
8.680 8.435 9.490 8.540 6.405 12.570

=1.1883 < Xé_l_l’o'os =9.488,

omdte M VoBeon 6T 0 apPBrdg X axorovBel v katavoun Poisson yivetoun dekt).
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