AHMHTPHX HAIAX
GPONTIZTHPIO ITOAYTEXNIKQN KAI I[TANENIZTHMIAKQN 2XOAQN

Elcaywywkd otolyeia

Q (Seypatikog xwpog): To cUVOAO TWV ATIOTEAECUATWY EVOG TIEPALATOG

Evéexouevo: KaBe uvtoovodo Tov Setypatikol xwpouv, TO OTolo EXEL AUETA 1)
éupeoa, mpoodlopioun mOavoTTA.

@: To kevo cvvoro (advvato eviexOUEVO)

PQ)=1|P(@) =0

e T 1o TUYaio eVOeYOUEVO A oyVel: [0 < P(A) <1

o Xuuminpwpatikd (avtiBeta) evdexoueva:
2 evbexoueva A, B, yia ta omola > AUB=Q
ANB=0

[Ipocoxn otov cupfoAiioud!! A=B° / B=A°

Ipakelg evéeyopEVWV

(AUB) 2 évwon evdexouévwv (Tpayuatototeitatl to A1 to B 1) kat ta 2
TAUTOXPOVAQ)

(ANB)=(AB) = toun evéegxopEvVwV (TPAYUATOTIOLOVVTOL TAVTOXPOVA Ta A Kot B)

O tpagels evéexoEVWY LoXVOLV KL YL TIEPLOCOTEPA ATIO 2 EVEEXOUEVA
(oVvoAq).

e AocvufBiBaocta evéeydueva (Eéva): 2 evdexopeva yia Ta ool LoyVEL
ANB=@ = P(ANB)=P(9)=0

o Aveldptnta evéexydueva: 2 evdexopeva A, B ovopalovtal aveEdptnta
otav: P(AB) = P(A)P(B)
[evikeveTaLn évvola kat yia 3 evéeyoueva:
P(ABT) = P(A) P(B)P(I") (koL ava 2 aveEdptnta)

* Av 1oxvet: P(AB) # P(A)P(B) = EZaptmuéva evéexopeva
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Agopevpévn mlavoThTA

‘Eotw 2 evéeydueva A, B 6mov elvat dedopévo otL ipaypatomoleital To B.
Ovopdaletal Seopevpévn TBavOTNTH TOU evéexopévou A edopévou Tou B, 1
AAALWG “mBavoTTA va Tpaypatomon el To evéexouevo A, vTo TV
mpolToBeon OTL Ipaypatomoteitatl to B”, n mbavotta

mov Sivetal amod ) oxéon:

P(AB)

e Av 2 evleydusva A, B sivat aveEdptnTa:
PUIPEB) _

B(B)

= P(A|B) = P(A) (f}) P(B|A) = P‘fg;‘” = P(B)

P(A[B) =

e 'Otav ta evlexoueva A, B eivar acvuBifacta = P(AB) = 0 =
= P(A|B) = 0 = P(B|A)

Nopotl De Morgan

e (A°NB°) = (AUB)*
H_J

Exppdalst tnv
TPAYUATOTIOMOT) KAVEVOS
amo ta 2 eVOEYOoUEVa

e (A°UB% = (ANB)"

Oewpnua OAwrig MBavémTag

e P(A)=3L,P(ANB;) = X, P(A[B) P(B)

Bi: n acvpBifacta evéexdpueva 6TIOU 1 EVwoT] TOUG Elval 0 SELYUATIKOG Xwpog
+ Tumog Bayes (o¢€A. 5)
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AHMHTPHX HAIAX

GPONTIZTHPIO ITOAYTEXNIKQN KAI I[TANENIZTHMIAKQN 2XOAQN

ZUVEXEIG KATAVOUES

e Yuveyng uetaBfAnTn: umopel va TdpeL 0TOLASTIOTE TLUY, BEWPNTIKA
amelpeg, & Slvetal ) TEPLYPAPT] TOV TELPAUATOG OAAA EKPPATETAL HECW
TNG GUVAPTNOTG TTUKVOTNTAS TIOAVOTNTAG:

f(x) >0,vxeR [(1)

- ZuvOnkn KavovikoToinong: f_+;° fx)dx=1 {(2)

Av pa Soopévn cuvaptnomn tkavoTtolel Tig ouvOnkes (1) kat (2) amotelel
ouvvaptnon Tukvotntag mbavotntag. H ouvBnkn (2) woxlel yia kabe o.m.m. kat
ETMOUEVWG OTAV 0 TUTIOG TNG f(X) TEPLEXEL KATIOLX TIPAY LA TIKT] TTAPAUETPO,
a&LOTIOLELTAL YLX TOV UTTIOAOYLOUO TG TTAPAUETPOV.

F(x): ouvaptnon xatavouns (exk@pdlet mibavota) =

F'(x)= f(x) =

> 0<F(x)<1

F(x) = /" _f(t) dt | (3)

‘Otav Sivetal pa cuvapTNoT KAl pag {nteital va eAeyEoupe av amoTeAel
OLVAPTNON KATAVOUNG, TOTE EEETALOVIE AV LOXVOULV OL TIAPAKATW TIPOoUTIO0ETELG:

1) H F(x) elvat €€1& ouveymg, dnAadn: F(x) = tlirr;r F(t)

2)

0<Fx) <1

- dpa Bplokovue TO CUVOAO TLUWV

3) H F(x) elvou un @Bivovoa.
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YmoAoywopdg [MiBavéTag

e P@a<X<b)= [ f(x)dx=F(b) - F(a)
e P(X<a)=P(—o<X<a)=F(@)—- Xl_i)r_n00 F(x)

« P(X>b)=P(b<X<+w)= lim F(x) - F(b)

HapdUeTPOoL KATAVOUNC

A) Méon tyn: p = E[X] = fj;ox f(x) dx

> Tevikevon: E[g(X)] = [ g(x) dx

B) Awxomopd (kevtpikn porr) 215 TAENG):

02 = Var(X) = f +°°(x — w)? f(x) dx = E[X?] — (E[X])?

I') Kevtpum pomm v- Taéng:

m=ﬂ@—®ﬂ=f (x— " f(x) dx

A) Pom| v- Ta&ng epi tnv apxm:

m=ﬂ®ﬂ=f(ﬁﬂ@w
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AHMHTPHX HAIAX
GPONTIZTHPIO ITOAYTEXNIKQN KAI I[TANENIZTHMIAKQN 2XOAQN

Baoég katnyopleg cuveXwV KATAVOU®DV

¢, X€[a,b]

° OuOléHOD(Dn K(XT(XVOLlﬁ: f(X) = {O x<akaltx>Db

1
b—a

+00
f fx)dx=1=>c=

0, x<0
ce X, x>0

e ExBetikn) katavoun: f(x) = {

pe c € R kot c>0.

Av epappdoovpe ™ cUVON KN KAVOVIKOTIOMOTG:

+ 00 ’ ’ Ja
J_ f(x) dx = 1, mpokimTel TavToTLKn oxéon.

['a va vtoAoyicovpe TV Tiun TG otabepds ¢ € R Oa TpémeL va pag
SlveTal n T KATOLOG TTAPARETPOV TG KATAVOUNG.

e Kavovikn katavoun (Super SOS!!): AmoteAel tn facikdtepn katnyopla
OLVEXOUG KATAVOUNG, OAAQ & SOUAEVEL e TUTTOAGYLO OAOKAN PWUATWV
QAAQ [LE TOV TTIVOKQ TUTIOTION LEVNG KAVOVIKTG KATAVOUTG, TIOU XTTOTEAEL
Eexwplot) mepimtwon pebodoroyiag n omoia B avaAvBel ekTevwG

AP AKATW.

AlodLA0TATN GUVEXNG KATAVOUT

e f(xy): amd Kowov cuvAPTNON TTVKVOTNTAG TILOAVOTNTAG

- ZuvOnkn kavovikomoinong: | ff f(x, y)dx dy = 1

o Twas<x<bxaywy<y<d (a0f87y 6€eR)orokAinpwvouue TpwTA
WG TTPOG OToLa LETABAN TN B€AOVLE.
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AHMHTPHX HAIAX
GPONTIZTHPIO ITOAYTEXNIKQN KAI I[TANENIZTHMIAKQN 2XOAQN

e Twas<x<bkaywf(x) <y < g(x), o xwplo elvat amAd wg mPog X.
OAOKANPWVOULE TIPWTA WG TPOG Y.

e Tuy<y<dkarywf(y) <x < g(y), 1o xwplo glvar amAd wg mpogy.
OAOKANPWVOUUE TIPWTA WG TIPOG X.

- YmoAoyloudg mbavotnTag:

8rrB
P(aSXSb,ySyS8)=J U f(x,y)dxldy
vy Va

Tn Stadikacio 0A0KANPWONG TNV AKOAOVOOULE E KPLTTPLO TAL AKPA OTIWG
ava@EpONnKe Topamavw. I'ia Tov VTTOAOYLOUO TWV TOAVOTHTWY, 1 XPT 0N
ouvpporov avicotntag (<1 >), N avicotntag (<1 =), Sev emmpedlel
KaB6A0L TO TUTTOAOGYLO VTIOAOYLOUOV TG TOAVOTNTAS.

[TeplOwpleg kKaTavopés 2-8idotatn G HETaABANTIG

o |fyx(x)= fj;o f(x,y) dy|> TeplOwpla GLVAPTNOTN TTUKVOTTAG

TOAVOTNTAG WG TIPOG X

e | L(¥) = f:: f(x,y) dx|> meplOwpla GLVAEAPTNOTN TTUKVOTNTAG

TOAVOTNTAG WG TTPOG Y

- Ave&dpmnteg petafintéc X, Y: > fo,y) = fx(x) - f,)

oTav IoYVEL
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Napdapetpol 2- S1AGTATNG KATAVOUNG

Blete )] = | 80oy)fCsy)dx dy

e YuvSwakvuavon (1 UKTH KEVIPLKA poTir 21 TAéNG):

Cov(X,Y) = E(XY) — E(X) E(Y) [> SOS!

e  YUVTEAEOTNC OUOYXETLONG TWV UETABANTWV X, Y

Cov(X,Y)

pX,Y) =
O-X O'Y

‘Otav Cov(X,Y)= 0= P(X, Y)= 0 = oL petafAntés X, Y Aéyovtal acuox£TIoTES
11 0pOOYWVIEG.

ox = E[X*] —E2[X] | o% = E[Y?] — E2[Y]

Agopevpévn katavoun

e Opiloupe ™ deopevpévn 0.1 TNG oLVEXOVG T. | X OTay Y=Y wG:
fxy (xly) = %, omov fy eivaln eplOwpLla o.m.m. ™G peTafAnTHS Y.
Y

e Opiloupe ™ SeoPEVUEVT O.TL.TL. TNG OCLUVEXOVUG T. I Y OTAV X=X WG:
fyx(x) = %, omov fy eivaln eplOwpLla o.m.m. ™G peTafAnTig X.
X
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- Baown mapatnpnon: = SOS!

‘Otav {nTeltat 0 VTTOAOYLOHOG TIOAVOTNTAG Kol SV elval capws kaboplopéva ta
opla TIHWV TwV HeTAfANToV X, Y (Apa 0UTE KL Ta AKPA OAOKAT|pwOTG TOU
SUTAOU 0AOKANPWHATOG) KAt SIVETAL ATAQ Lot AVICOTIKY) o)€oT HeETAEL Twv X, Y,
(m.x. X+Y) > 1), 161€ O MPETEL VAL KATAOKEVAGOUUE TO XWPI0 IOV AVTIOTOLXEL
OTO YEWUETPLKO TOTIO TNG 0OUEVNG AVICOTNTAG KAL 0T OUVEYELX UE Bdon Ta
oUvopa Tov ywpiov va kabopioovpe Ta dkpa oAokApwong Twv X, Y.

KANONIKH KATANOMH

(Katavoun Gauss)

- Baown Sta@opd ue TIC UTTOAOLTTES KATAVOUES:

H o.1.m. elvat 18laitepn oOVOET 6N XP1)01 TNG UE OAOKAT PWUAT ETIOUEVWG
S “SovAevel” pe odokAnpwpata, aAAa pe xpnon tov Iivaka g Tumomompevng
Kavoviknc Katavoung.

-o a X

fj;o f(x) dx = 1 = To epuBadov petadd Tov dEova TwV X KoL TG YPAPLKHG

Tapdaotaong g f loovtal pe 1.
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- IIpocoyn!!! O ivakag Tov XPNOLLOTIOOVE AOPA TNV TUTIOTIOUUEVT
KQVOVIKI) KATAvVouUr], OTIoV 1) HECT) TLUT £XEL UNSEVLIKT) TLUN KL 1] TUTILKY aTtOKALON
o oovTalL pe 1.

Abyw ™G CUUUETPIAG TOV oXNUATOS, Ba LoYVEL:

P(X>a) =P(X< —a)

N KOs TOavoTnTA EKPPASEL TO EULASOV TOU
avTioToLyov ywpiov mov TEPIKAELETal
armo TNV Katakopuen eVOEla kal TNV KaUTuAn

e |[P@<X<b)=PX<b)—PX=a)

XPHZH ITINAKA

o loyleu |®(Z) =P(X<2Z) = [’ f(wdu | (A)

[ 6eSopévn T Tov z,  mBavoOTNTA VTTOAOYI(ETAL PUE XPT)OT) TOV TrivaKka
TNG TUTIOTIONLEVNG KAVOVIKTG Katavouns. H oxéon (A) oxvel yio X<z.

INapatnpnoelg

1) O mivakag amoTeAeltal ATO YPUAUUES KAL GTNAEG, OTIOV YA TO Z ATIALTOVVTAL
TIUEG KaL aTtd TG SVo (1 oA pag Sivel To e0TEPO SekaSIKO TNG TUUNG TOV Z KAl
1N YPAUUT TO aAKEPALO HEPOG KL TO TPWTO SEKASIKO TNG TIUNG TOV Z).

2) OL TLHEG OTO ECWTEPLKO TOV TIVAKA ATTOTEAOVV TIG TIHEG NG P (2Z).
3) 2115 aoknoelg B pag Sivetat pla Tuxaio petafAnTt X akoAovBel kavovikn

(OXL TUTIOTIOMUEVT)) KATAVOUT], ETOUEVWG YL VA TIPOX WP OOVE GE XP1OT) TOV
Tivaka, o TIPETEL TPWTA VO 0PIOOVUE TN HETABANTY:
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X—p
o
OToUL P M Hé€om TN NS X KoL 6 1 TUTHLKN amtokALoT). H Z akoAovBel Tumomompévn
KQVOVIKT) KATAVOUT], 0TIOTE TTAEOV PTIOPOVE VA XPTCLULOTIO|GOVLE TOV TIVAKA.

7 =

ZUXVEG TIEPITTTWOELS {NTOVHEVWV TILOAVOTH TWV

A) Av (nteitoun mbavotta: PX>Z) =1 -PX<Z) =
SP(X>7Z)=1-d(2)

B) Av (nteitain mBavomta P(X < —Z), pe (—z) < 0, emeldn o mivakag mepLeExeL
HOVO BETIKEG TIUEG TNG Z, Bl TIPETEL VAL XPTCLULOTIO|COVE T CUMHUETPLX TNG
YPAPIKNG TAPAGTACTG KAL TNV LOOTNTA EUPadwv:

PX<—-z)=PX>z)2PX<—-2)=1-PX<z)=1-9(2)

") OL TBAVOTNTEG OTNV TEPIMTWOT) KAVOVIKIG KATAVOUTG EKPPAJOVV TO
eUBadOV TOu Ywplov OV TEPIKAELETAL LETAED TOV YEWUETPIKOV TOTIOV TOU
XWPLOV TIOV €KPPATEL T AVIGOTNTA TOV X KAL TG YPAPIKNG TTAPAGTACTG TNG
KAUTIOANG.

A)P(a < Z <b) = &(b) — ®(a)
M

xpnon mivaka

www.dilias.gr - Email: dilias.civileng@gmail.com - TnA: 6946190818


http://www.dilias.gr/
mailto:dilias.civileng@gmail.com

