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Tuyaieg MeTtafANTEG

" Katd tn peA€Tn VoG TuYaiov TIELPAMATOG, EVOLADEPOUOOTE
ouvr1O0we yLa KATIOLOL CUVAPTTNOT) TOU ATIOTEAECLATOG KOl OXL YL
TO ATIOTEAEOHO UTO KABauTo

[.x. Z€ pia akoAouBia dokipwy, pag evoladepel To AN00¢ ard
ETILTUYLEG KOL O)L TIOLEG OOKLLEG ITOLV ETILTUYLEG.
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Tuyaieg MeTtafANTEG

" Oa peAetriooupe AoLTtOV PETABANTEG TWV OTIOIWV 1) TLUN
kaBopileTal aTtO TO ATOTEAECUA KATIOLOU OTOXOOTLKOU
TIELPAATOG.

" INo To AOYyo aUTO oL HETOPANTEG AUTEG KAAOUVTAL TUXQLEG
HETABANTEG.
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Tuyaiec MetafANTEG

KaBe amelkovion X amod 1o OELYyHATIKO YWPO () 0€ KATIOLO UTIOGUVOAO TWV
TIPAYMATIKWY aplOpwy R,
X: 0 —> R

Oa kaAeital Tuyaio petaANT (T.1.).

" H tuyaia petafAnt X amnetkovilel kdBe otolyeio w tou QL oto X(w) € R
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Tuyaiec MetafANTEG
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Tuyaiec MetafANTEG

Ipadoupe [X € A] yia kamolo A € R evowvTog TO EVOEXOEVO
[X € A] = {w € Q: X(w) € A}

Y Tpadoupe P([X € A]) 1y ammhovotepa P(X € A) evvowvtag TNV
nmBavotnta
P(XeA) = P{w € Q: X(w) € A}).
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Tuyaiec MetafANTEG

O Aoylopog mBavotrtwy mov oyetifovtal Pe pia Tuyaio LETABANTN
avayetal cuvr}Bwg otov uttoAoylopo mBavotntwy NG Hop PN
P(X =a)
PX<a),PX<a),PX>a),P(X=a)
Pla<X<b),Pla<X<b),Pla<X<b),Pla<X<h).
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Alokpitég Tuyaieg MetafAnTEg

" AloKPLTEG TUYOEG METABANTEG KOAOUVTOL OL TUYQUES UETABANTEG
TIOU £X0UV WG TTEDLO TIHWV Ry, KATIOLO UTTOGUVOAO TOU Z 1] Tou N
1] YEVIKOTEPQ EXOUV APLOUNOLLO TIEOLO TLWV.

" Ol avTtioTolyeg KATAVOUES TOUG Ba KaAOUVTOL OLOKPLTEG
KOTOVOLEG.

MOANOTHTEZ, >XOAH NAYTIKQN AOKIMQN , B MAXIMOI, B MHXANIKOI , XEIMEPINO EZAMHNO



Nopadeypa 1:

Napadeypoa 1:

'EO0TW Pl OLKOYEVELX UE TPLA TTALOLAL.

Ag Bewprjooupe Tnv Tuyaia petaBAntn X n omoia ekdpadel to TAN00¢ TwVv
QYO PLWV.

O OELYMATIKOG YWPOG TOU TIELPAPATOG TUXNG ELVAL O

O =
{(a,a,a),(a,a,k),(a,ka),(kaa),(akk),(kak),(kka),(kKKkK)}
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Nopadeypa 1:

HEUxolo petofANTA X: Q@ — R Ba maipvel tig tipeg 0,1,2,3

O€wprjooupe otL Ta 8 oToLYELWON EVOEYOMEVA TOU () €ival looTiBava ToTE
1
8 )

1) = P({w € &: X(w) = 1}) = P{(a, x, 1), (1, &, ), (16, 6, )}) ==,

0) = Plw € Q: X(w) =0}) = P{(k,K,K)}) =

2) = P(fw € & X(0) = 2}) = P({(a, @, ), (o, 5, @), (K, @, )}) ==,
3) = PlweQ: X(w) =3}) = P{(a,,0)}) = 1/8.
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>uvaptnon Madog MBavotntog

* H ouvdptnon

fo= | PHG R

‘Onou Ry, 10 6UVOAO TIHWV NG X ovopdleTal ouvapTNnon Hadog
mOavotntag rj cuvapInon mMBaAvATNTAG 1) TUKVOTNTA TNG OLAKPLTTG
TUYaLOG HETABANTNG X.
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>uvaptnon Madog MBavotntog

" Mapatnpeiote 0TI N cuvdptnon TMOAVOTNTAC LA SLAKPLTIG
TUY LG LETOPANTNG TtaipveL BETIKEG TIEG TO TIOAU O€ Eva
aPLOUN OO UTIOCUVOAO TWV TIPOYHOTIKWY 0pLOwWV.

" H ocuvoAikr} miBavotnta ( 100%) tou Q «KATAVEUETOL» OTA OTOLYELX
TOU OUVOAOU TLHWV NG T.1. X pECW NG ovvaptnong f(x) =
P(X = x).
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>uvaptnon Madog MBavotntog

‘EtoL oto MNapadetypa 1, exoupe OtL

FO)=P(X=0) =2
F) =P =1)=
@) =P =2)=
FG3)=P(X=3)=
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2uvaptnon Madog MBavotntoag

Napatnpeiote ot f(0) + (D) + f(2)+ f(3) =1

MOANOTHTEZ, >XOAH NAYTIKQN AOKIMQN , B MAXIMOI, B MHXANIKOI , XEIMEPINO EZAMHNO



|dLoTNTEC

Mpotaon:

Av f 1 ouvaptnon BavoTnTag LG OLOKPLTNG TUXOLAG
UETABANTIC LE OUVOAO TIMWYV Ry = {Xq1, X5, ..., Xq, - }, TOTE:

f(x;) = 0yl kaBe x;€Ry

if(xi) =1
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Zuvaptnon Katavopurig

" H ouvaptnon Fxy(x): R — [0,1]

e
Fy(x) = P(X < x),xeR

KaAeiTal (0BpoLloTIKN)) CUVAPTNOY KATAVOMI]G (0.K.) TNG T.. X.
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Nopadeypa 2:

" Ag emiiotpEPoupe Eava oto Ttapadetypa 1. H tuyaia petaAntr
X ekppadel To MANOOC TWV AyopLWV OE PO OLKOYEVELD TPLWV
maLdlwy. Bprkopue mopamavw OTlL

P(X = 0) = %,P(X =1) = g,P(X =2) = %,P(X =3) = g

"HF(x) ekdppalel Tnv iBavotnta ov £xelL kataveunOel oto
oUvoAo (—oo, x]. EmopEvwe LoovTal HE:
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Nopadelypa 2:

( 0, x <0
1
P(X=O)=§, 0<x<l1
4
PX<x)={PX=0)+PX=1=, 1<x<?2
7

PA=0)+PX=1)+P(X=2 =5, 2<x<3

L 1, x >3
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1610t TEG ZUVApINOoNG Katavoung

Mpotaon:

Lo TN ouvapTnon Katavoung F piag OLakpLtrG TUXoLoG
HETABANTNG LoYUOULV Ta EENG:

>0 < F(x) <1ywakaBex € R

> lim F(x)=1, lim F(x)=0

X—+00 X—>—00
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1610t TEG ZUVApINOoNG Katavoung

F eival avéovoa cuvaptnon, onAadn yia kabe x > y LoyveL otL
(x) = F(y).

H F eivat 6e€La ouveymg, onAaodn

lim F(x) =1 =F(xy)

X—X

Pla < X <b)=PX <b)—PX <a) =Fb) —F(a),a<lb
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Méeon Tiun

Oplopog:

H péon tiun (1] avoLEVOEVN TLT] 1] TPOCOOKOMEVT] TLHTY)) [ULOG
OLOKPLTNG Tuyalag HeTaBANTNG X opileTal WG

L= E(X) = Z ¥P(X =1%)

XERX
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AlocTiopd

Oplopog:

Eotw pia dtakpitr Tuyaia petofAnTnc X pe péon tipn u = E(X). H
OLaCTIOPA NG TUYiaG HETOBANTIG X opilleTal wg
0% =Var(X) = E[(X — p)?]
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AlocTiopd

Napatnpnon:

Lo TNV dlacTIopa Lo Tuyaiag PeTafANTNG X amodelkvUETOL OTL
Var(X) = E(X?) — [E(X)]?
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AlocTiopd

V TIEPITTTWOT Tou N X €lval OLOKPLTT TuYoa PeTaBANT, TOTE:

E(X?) = z x?P(X = x)

XERX
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Nopadeypa 3:

210 mapadetypa 1. H tuyaia petafAntn X ekdppalel to mA00¢ twv
QYOPLWYV OE L0 OLKOYEVELX TPLWV TIOLOLWV. Bprkoaue OTL

P(X = 0) = %,P(X =1) = g,P(X =2) = %,P(X =3) = g
Lot TNV [LEOT) TLUT] LOYVEL OTL

L= E(X) = zxp(x —
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Nopadelypa 3:

ETTOpEVWG N HEOT) TLUT) LOOUTAL PE
3 1 12

1 3
E(X)—O-§+1-§+2-§+3-§—E—1.5
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Nopadelypa 3:

Lo TN OLlooTIoP A LOYUVEL OTL
Var(X) = E(X?) — [E(X)]?

MOANOTHTEZ, >XOAH NAYTIKQN AOKIMQN , B MAXIMOI, B MHXANIKOI , XEIMEPINO EZAMHNO



Nopadelypa 3:

‘Otov

1 3 3 1 22
E(XZ)=02-§+12-§+22-§+32-§=€=2.75

Var(X) = 2.75 - (1,5)% = 0.5
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Nopadeypa 4:

Napadetypa 4:

2 € EVOL TUYEPO TTOLLYVLOL, TO KEPOOG OG EOTW X, LooUTAL PE 1 Eupw N
Vé 2 1 V4 I V4
ue —3 pe mbavotnteg 5 Kal - avTioTolya. Apal TO AVOUEVOHEVO

KEPOOG YLOL EVALV TIOLLYTT TOU TIOLYVLOLOU QUTOV Eival

2,11
H='3 3~ 3
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Nopadeypa 4:

[l TN OLaoTIopd LOYVEL OTL
Var(X) = E(X?) — [E(X)]?

‘Omovu

2 1 11
2 e 2._ — 2-—:—
E(X?) =1 3+(3) 2= 3

Apa

11 1\° 32
Var(X)=?— —§ = —
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Nopadeypa 5:

Napadeypa 5:

YTtoBeToupE OTL 1 IUKVOTNTA f pLag Tuyaiog petaBAntng X oivetal

OTTO TOV TILVOKO
X 3 1 0 1 2 3 5 8

f(x) 0.1 0.2 0.15 0.2 0.1 0.15 0.05 0.05

(o) Na Bpeite Tnv miBavotnta n T.W. X va TIAPEL APVNTLKT] TLUN.

(B) Na Bpeite tnv miBavémta P(2 < X < 8).

Noa Bpelte TNV peon Tiun e T.u. X.
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Nopadetypa 5:

Avon
(WP(X<0)=PX=-3)+PX=-1)=0,3
B)PR2<X<8)=PX=2)+PX=3)+P(X=5)=0,3

(y) u = E(X) = 1 (O1umoAoyiopoi yivovtat ebkoAa oto excel)
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Aoknon 1:

‘Eotw n tuyaia petafAntn X n onoia ekppalel Twv aplBuo
UNVUUATWY 0TO KLVNTO TNAEPWVO EVOG KATOIKOU HILOG TIEPLPEPELAG
™G EAAGSOG artd tov aptBuo 112 tng MOALTIKNG TTpOoTACIAG OTN
OLAPKELA EVOG PTVaL.
12 | 3 | 4

1 4 6 C 1

f(x)

16 16 16 16
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Aoknon 1:
- Noa Bpebei n tiun g otaBepag ¢

. Na BpeBei n mBavotnta o€ eva unva va AdBoupe To TIoAU 2 pnvupata
OTO KLVNTO pag tTnAedwvo amo to 112.

. Na BpeBei n miBavotnta va unv AdBoupe privupa otnv SLAPKELD EVOG
unva oo to 112.

). AeSopévou 6t £XOUUE 10N AdBeL eva urpvupa arto to 112, mota
nBavotTnta oTov Urjva Tou SLovUoUHE VoL AABOUE To TIOAU U0
unvupoto oo to 112;

. Na BpeBei o avapevopuevog aplOuog pnvupdtwy ou AapBavel evag
KATOLKOG 0TO TNAedwvo tou amo to 112.

No BpeBel n dlaomtopa NG TUY G peTaBANTNG X.
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Aoknon 1:

IoY0eL 6TL F(0) + F(1) + F(2) + F(3) + f(4) = 1

P P S
16 16 16 """ 16
4
‘T 16
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Aoknon 1:

von:

P(X<2)=PX=0+PX=1)+PX =2)
1
=fO)+f(W)+f(2) =7

AnAoaodny, n mBavotnta o€ Eva prva va AdBoupe To TIoAU

2 unvUpOTa 0TO KLVNTO pag tnAEdwvo amod to 112 i.oovtal pe 1—2
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Aoknon 1:

1
P(X =0) = f(0) =1
AnAaodn, n mbavotnta o€ Eva unva va pnv )xaBoups UNVULOTO

OTO KLVNTO Mag TNAEPwvo amo to 112 1oovtal pe —6
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Aoknon 1:

P(X<2)n(X=1)) PA<X<2)
P(X>1) S 1-PX<1)

P(X<2|X=>1)=

_P(X=1)+P(X=2)_f(1)+f(2)_146"'166_10 2
- 1-PX=0)  1-f(0) 15 3

1 15
1-75
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Aoxknon 1:
Lot TNV LEOT) TLUT) LOYUVEL OTL

L= E(X) = pr(x )

TIOMEVWG 1] LEOT TLUT) LOOUTAL ME
6 4 1 32

1 4
E(X)—O°1—6+1°1—6+2'1—6+3'1—6+4'1—6—1—6—2
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Aoxknon 1:

F. Ma ) olaomopd LoyUEL OTL
Var(X) = E(X?) — [E(X)]?
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Aoxknon 1:

‘Omov

1 4 6 4 1 80
E(X?)=02-—+1%2.-—+22.—+32.—+42. — =— =5
(%) 6 16 16 7 16 ¢ 16 16

Apa
Var(X) =5-(2)* =1
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