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OEQPIA MAOHMATIKQN IENIKHX IMAIAEIAX I AYKEIOY
1 AIAQOPIKOZX NOlNZMOZ%

1. Tiovoudalstal cuvaptnon

Zuvaptnon (function) sivat pa Stadikaoio pe tnv onola kaBe otoweio evog cuvolou A
avtiotolyiletal o éva akpLBw¢ otolxeio kamolou GAAou cuvoiou B.

2. Eotw n ouvaptnon f anod to A oto B.
a. [otwo eivai to medio optouov tn¢ f
b. [ote n f Aéyetal mpayuartiky cuvaptnon MPOYUATIKAC TIUNC;

a. Toolvolo A, mou Aéyetal tedio optopou TnG cuvaptnong,

b. Av to A gival UMOGUVOAO TOU GUVOAOU R TWV TPAYUATIKWY aplOpwy, evw To B
CUMTMTEL JE TO R OL OUVAPTHOELS OQUTEC AEyOVTOL TPOYUOTIKEG CUVOPTHOELS
TPAYUOTIKAG LETABANTAG KL TLG OTtoleG 0TOo €€ G Ba TG Aépe MAWG CUVAPTHOEL.

3. Tiovoualouue ypa@ikn napaoctaon f KeunuAn tne f

Ovoudloupe ypadiki mapdotoon 1 KAUMUAN ™G f O €va KAPTECLAVO oUOThUA
ouvtetaypévwv Oxy Aéyetal To cuvolo twv onpeiwv M (x, (f(x)) yaodata x€ 4.

4. TiAéyetal e§lowon tng ypadkig napaotaong tng f.

H e§lowon y = f(x) emaAnBeletal povo and ta Levyn (x,y) TMOU €lvol CUVTETAYUEVES

onueiwv ™G ypadlkng mapdotacng tg f kot Aéyetal €fiowon NG ypadikrg
nopaotacng tng f.

5. Avf, g buo ouvaptriosic nwg opifovtal ot mpaéelc puetaév autwv tou adpoiouatog
™G SLaPOoPAC TOU YLVOUEVOU Kol TOU TtnAikou;

Av 800 ouvaptnoelg f, g opilovtal kal oL Vo oe €va clvVolo A, TOTe opllovtal Kal oL
OUVOPTHOELG:
e To dBpolopa S=f+g, pe S(x)=f(x)+g(x), xe4
e Hdladopa D=f-g, ue D(x)=f(x)—g(x), x4
e Toywopevo P=f.g, ue P(x)=f(x)-g(x), xe€A4 xa
e TomnAiko Rzi, V6 R(x):@, omou xe A kat g(x)#0.
g g(x)

6. rdte wa ouvaptnon Aéyetat “yvnoiwc avéovoa ocuvdptnon” kat mote “yvnoiwg
@8ivouoa ocuvdptnon” .

Mua cuvdptnon f Aéyetal yvnoiwg av§ovoa os éva Staotnua A tou nediou oplopol
NG, OTAV yloL OMOLASATIOTE ONUEla X;,X, € A pe x; <x, woxVeL f(x;)< f(x,), Ko
yvnoiwg ¢pBivouoca oto 4, dtav yLa onoladnmote onpeia x,,x, € A pe x; <x, LOXUEL

S > f(xy).

7. [10te Aéue ot uta ouvaptnon f, ue nebdio oplouou A, mapouaialel oTo X, EA TOTKO
UEYLOTO Kall TOTE TOTILKO EAQYLOTO OTO X, EA;

Mua cuvaptnon f pe medio oplopol to A Aépe OtL mapouoLaleL:
Tomiko péyloto oto x, € 4, otav f(x) < f(x,;) yia KABe X O€ pLa MePLOYN TOU X, , KOl
TOTUKO EAAXLOTO OTO X, € 4, 6tav f(x) = f(x,) yLa KABe X O€ pLa MepLoxn Tou X, .

OvopATou e EPLOXK) TOU X, ElVOL €va AVOLKTO SLACTNLA TO OTIOLO TIEPLEXEL TO X,
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Av n avieotnta f(X) <f(X,) woxvel yua kdBe xe A, tote, n f mapouoldlel oto X, € A
OAKO péyioTo 1 amd péyioto, to T X, . Opoiwg yia To oAtkd gAdxiaTo.

Ta p€yloTta Kal T EAAXLOTA ULOC OUVAPTNONG, TOTILKA 1 OAKA, AEyovTal QKPOTATA TNG
ouvaptnong.

8. [lote uia ouvdaptnon f ue nedio oplopov A Aéystal cuVeXHG

Mua ouvaptnon f pe medio oplopol A Aéyetal ouveXng, av yla kabe x, € A LoXVEL
lim f(x)=f(x,).
X=X

XapaKTNPLOTIKO YVWPLOUA oG CUVEXOUG CUVAPTNONG OE £va KAELOTO Slaotnua glval otL n
YPOadLKN TNG MApAcToon €lvol L oUVeEXG KOUMUAN, dnAadn yla to oxeSlaopo tng O¢
XPELATETOL VO ONKWOOUE TO LOAUBL amd to xapTi.

9. [dte i ovvaptnon f eivalt mapaywyiowun oto onueio X, tou mediov optouoU tng

Mo cuvapmon f Aéue ot eivonl mapayoyicun ¢’ éva enpeio x, Tov TESIOL OPIGUOV
S + 1) = f(x)
h
ovopdleton mapaymyog ™ f 610 x, kou ovuPorileton pe  f'(x,). AnAadn:.

: [ (xg +h) - f(x)
f(rg) = lim S0

™e, av VIhpyeL To im Kot eivon Tpaypotikdg apdpog. To 6po avtd
h—0

10. Tiekppalel n mapaywyogs tne g f oo x,

H mapaywyog tng f oto x, ekdppdlel to puBud petaPolng (rate of change) tou
y=f(x) wgmpogTo X, OTAV X =X, .

e O ouvreAeotng SievBuvong NG £hamtouévng TNG KAUMUANG mou eival n ypadlkn
napdotaon pag ouvaptnong f oto onueio (X, (X)) Ba givar f'(X,), SnAasdn o pubuog
petapoAng tng f(X) wgmpog X otav X =X, .

e H tayutnta £vog KWVNToU 1ou Kiveital euBlypappa kat n 6€on tou otov afova Kivnong

Tou ekdppaletal ano t cuvaptnon X = f(t) Ba eivat tn xpovikr otyun t, o(ty) = f'(ty)
dnAadn o pubpog petaBoing tng f(t) wgmpog t otav t=t; evw

e n ermutdyuvon Tou Kwntou eivat aft,) = U'(t,) = f"(t,)

11. Tiovoudletal mpwtn napaywyoc tne f

‘Eotw pio ouvaptnon f pe nedio oplopol to A, kat B to oUvolo twv X € A ota omoia n
f elval mapaywyiowpn. Tote opiletal pa véa cuvaptnon, HE thv omoia kabs Xe B

avtiotoliletal oto f ’(x):}ljmw. H ouvdptnon auth Aéyetal (mpwtn)
—0

napdywyog (derivative) tng f ko cupBoAiZetar pe f'.

MPOZOXH: H mopdymyog g f oto x, givar apiBuog (to 6po) evd n mapdaywyog tng f
glvat cuvapTno™n TOV AVTIoTOLYKEL o8 KABE X, aLTO TO Op1O.

Mapaywyion Baoikwv Zuvaptioewv
¢ H napdaywyog tng otadeprig ouvaptnong f(x)=c
Exoupe f(x+h)—f(xX)=c—-c=0
f(x+h)— f(x) _0,  onéte lim f(x+h)—f(x) _
h h—0 h
Apa (c)'=0]

katyta h=0, 0.
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¢ H napdywyog TG TaUToTikiG ouvaptnong f(x) = X

Exouvpe f(x+h)— f(x)=(x+h)—x=h,xarya h=0, M:ﬁzl.

h h
Emopévwg ﬁmwzﬁmlzl.
h—0 h h—0
Apat (x)' =1}
¢ Hnapdaywyog tng cuvaptnong f(x)=x’ 14

‘Eotw n ouvdptnon f(X) = x?. Exoupe
f(x+h)— f(x)=(x+h)? =x? =x? + 2xh+h? —=x* =(2x+ h)h,
fx+h)— f(x) (2x+h)h
. -
f(x+h)— £(x)
h

katywa h=0, =2x+h.

Enopévwg, lim =lim (2x + h) =2x.
h—0 h—0

Apa. (x?)'=2x

Anodeikvietat 6Tt (X") =wx"™, émou v puowkdg .

Kavoveg Mapaywyiong

¢ H napdaywyog tng cuvdptnong cf (x)

‘Eotw n ouvaptnon F(X) =cf(x).Exouue

F(x+h)—-F(x)=cf(x+h)—cf(x)=c(f(x+h)—- f(x)), katya h=0
F(x+h)—F(x) c(f(x+h)—f(x) e f(x+h)—f(x)

h h h
Emopévwg
|m1F“+h)‘F“):mnPiﬁiﬂﬂiiﬁg}zﬂ(m.
h—0 h h—0 h
Apal (c- f(x))'=c- f(x)]

¢ Hnapdaywyog tng cuvdptnong f(X)+ g(x)
‘Eotw n ouvaptnon F(x) = f(X)+ g(x) . Exouue
F(x+h)—F(X)=(f(x+h)+g(x+h))—(f(x)+g(x)
=(f(x+h) - f(x)+(g(x+h)-g(x)),

katywa h=0, Fix+h)-F() _ flx+h)- f(x)+ g(x+h)—g(x)'

h h h
Emopévwg
lim F(X+ h) — F(X) =lim f(X+ h) B f(X) +1lim g(X-‘r h) B g(X) - f '(X) + gI(X). )
h—0 h h—0 h h—0 h Apa

[(F(x)+g(x))' = '(x)+g'(x)

12. No SLaTUMWOETE TO KPLTHPLO TNC MPWTNG MAPAYWYOoU YLd ThV [lovoToVvia

e Av pia ouvaptnon f elval mapaywyiown o éva Stdotnua A kat woyxvet f'(x) >0 ya
KAOe ecwtepkd onpueio tou A, tote n f eival yvnolwg avéouvoa oto A.

e Av pia ouvaptnon f elvatl mapaywyiown o éva Sidotnua A kat woyxvel f'(x) <0 ya
KAOe eowtepkd onpeio tou A, téte n f eival yvnoiweg pBivouca oto A.
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13. No SLaTUNWOETE TO KPLTHPLO THE MTPWTNG TTOPAYWYOoU VLo T OKPOTATA

e Av yla pua ouvaptnon f woxtouv f'(x,)=0 ya X, €(a,p), f'(X)>0 oto (a,X,)
kat f'(x)<0 oto (X,,8), t6te n f mapouoidlel oto Sidotnua (a, f) yua X=X,
UEyLoTO.

® Av yia pa ouvdptnon foxvouv f'(x,) =0 ya X, € (e, B), f'(X)<0 oto (a,Xy) kat
f'(x)>0 oto (Xy,8), t6te n f mapouoidlel oto Sidotnua (@, f) ya X=X,
ghayLoto.

e Avn f'(x) dwmpel Ipdonuo oto (a, X,) U (X,, ), T0te T0 f(X,) dev givar TomKod
axpotato koun f givarl yvnoiong povotovn oto (o, B) .

2. 3TATIZTIKH

Baolkeg Evvoleg

Zratiotikn eival éva cUvolo apywv kat peBodoAloylwv yua:

® 10 oxedlaouo NG dadikaciag cuAhoyng dedopévwy

® TN CUVOTTLKNA KOl OMOTEAECUATLKNA TIOPOUGLOON TOUG

® TNV avaiuon Kat e€aywyr aviioTowV CUUNEPOCHUATWY.

MAnBuoudc (population) eivatl éva cUVoOAo Tou omoiou eEeTAIOULE TA OTOLYXELQ TOU WG
TPOG £Va 1] IEPLOCOTEPA XAPAKTNPLOTLKA TOUG.

Ta otolela Tou MANBUGHOU cuxva avadEpovTal Kol WG ROVASEG 1) Atopa Tou MAnBucoU.
MetaBAnTtég AéyovTal T XapaKTNPLOTIKA w¢ Tpog Ta omnola efetaloupe Evav MAnBuoud
(variables) kat Tic cupBoAiloupe ouvnBwc pe Ta kedaraia ypappata X, Y, Z, B, ...

TEG TG HeTaPANTAG AfyovTal ol SUVATEG TLUEC TIOU UMOPEL va TAPEL Lo HeTaBANTH.
AT tn SLadoxikn g€€Taon Twv ATOUWVY Tou MANBUGHOU WG TIPOG VAl XOPOKTNPLOTIKO TOUG
T(POKUTITEL L0 OELPA OO SeS0opEVa, TIOU AEyoVTal OTATLOTIKA SeSOMEVA | TAPATNPAOEL.
Ta otatiotikad Sedopéva Sev elval Kot avaykn dLadopeTikd.

< MAPAAEITMA

E€etaloupe TNV opdda alpatog S£Ka ATOUWY, TA OTATLOTLKA SeSopéva 1) TOPATNPAOELG TTOU
Ba mpokUPouv pmopel va elvat: A, A, B, A, AB, O, AB, AB, AB, O, B. OL SuvaTec OUWG TLUEG
TIOU Umopel va apel n petafAnth “opdada aipatog” sival ol e€ng téooeplc: A, B, AB kal 0. O
TANBUOUOG elval To cUVOAO TwWV SEKA ATOUWV Kal HeTaBANTN lval N opada aipatog

Ti¢ uetaBAnTec tic Stakpivoue:

1. Y& MOLOTIKEG I KATNYOPLKEG LETAPBANTEC, TWV omolwv oL TIHEG Toug Sev eival aplBuot.
Tétoleg elvay, yla mapadetypa, n opada aipotog(ue TIpEG A, B, AB, O), To dUAO (Ue TLUEG
oyopL, Kopitol), Ol CUVETIELEG TOU KOMVIOUOTOG (LE TIUEG KAPSLOKA VOOHUATA, KApPKivog
KTA), OTwC €MioNG KAl N OLKOVORLKN Katdotoon Kal n vysia Twv avBpwrnwv (rmou propsl
Va XOPOKTNPELOTEL WG KaKN, LETPLA, KAAR | TIOAU KaAn), KaBwg kol to evdladEpov Twv
HaONTWV ylot TN XTOTLOTLKI, TTOU UIMopEel va xopoKtnplotel wg uPnAd, pétplo, XapunAo n
undapwvo.

2. Y& MOOOTIKEG LETAPANTEG, TWV Omolwy oL TIHEC eival aplBuotl kal Slakpivovtat:

i) Ze Slakptég petaPAntég, mou Taipvouv HOVO  “UEMOVWHEVEC” TLMEC. TETOLEG
HeTaPANTEC elval, Yo TAPASELY U, 0 aplOpog Twv UTTHAANAWY pLog emixeipnong (ue
TIHEC 1,2,...), TO amotéAeopa tne pidkng evog Laplol (e TLpég 1,2,...,6) KTA.

ii) 2 ouvexeig petaBAntég, mou pMOPOUV VO TMAPOUV OMOLASATIOTE TLUN €VOG
SLaoTAMATOC TipayUaTIKWY aplBOuwv (a, f). Tétoleg petaPAntég ival to P oOG Kat To
Bapoc twv padntwv tng I Aukeiou, o xpdvoc mou xpetdlovtal oL pobntég va
anavtioouv oto Bfpata plag séétaonc, n Stapkela pLag tnAsdwvikig cuvSLAAEENnC
KTA.

Anoypadn (census). Evag TpOMOC yla va MAPOUKE TIC amopaitnteg mAnpodopieg mou

Xpelalopaote yla Kamolo mMANBuopd eival va eéetdcoupe OAa to atoua (otolyeia) Tou
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TANBUCLOU WG TTIPOG TO XAPAKTNPLOTLKO TIou pag evdladépel. H puéBodog autr cuAAOyYG Twy
Sebopévwy kaleital anoypadn

Aeiypa ovopaloupe kaBe urmtooUvolo tou MAnBuouov. Eva delypa Bewpeitatl
OLVTLITPOGWITEVUTLKO £VOG MANBUGLOU, €AV £XEL ETUAEYEL KATA TETOLO TPOTIO, WOTE KABE
povada tou mAnBucouoL va éxeL tnv dla Suvatotnta va emiAeyel.

OL apyég kat ol péBodol yla tn cuAoyn Katl avaAuon SeSopévwy amo MEMEPACUEVOUG
mMAnBuopoUg elval to avtikeipevo g SewypatoAnPiog mou amoteAel tn Bdon TG
JTATLOTIKNAC.

Ztatiotikoi lNivakeg

Ou mmivakeg Slakplvovtal oTtoug:

M a) yevikoU¢ rivakeg, oL oroilot eptéxouv OAeC T MAnpodoplec Tou mPoKUTTTouV oo pia
OTATLOTIKN €peuva (ouvABWG HE OPKETA AETITOUEPELAKA OTOLXELD) KAl OMOTEAOUV TNYEC
OTATIOTIKWY TANpodoplwv otn SldBeon TwV EMLOTNUOVWV-EPEUVNTWY YLO TIOPOTEPQ
avaAuon Kat e€aywyn CUUMEPACHUATWY,

M B) edkol¢ mivakeg, oL omoiol gival cuvorntikoi Kat cadeic. Ta otoeio Toug ouvhBwg
€xouv AndBel armod toug yevikoU g MIVOKEG.

Kade mivakog mou el KATAOKEUAOTEL OWOTA TIPETIEL VO TIEPLEXEL:
a) tov TitAo, Tou ypAdeTOL OTO EMAVW UEPOG TOU TVOKA Kol SNAWVEL PE COPrVELD Kot
GUVOTITLKA TO TIEPLEXOEVO TOU TIiVaKQ,
B) Ti¢ emikepaAlSEG TwWV YpAUUWY KOl OTNAWY, TTOU SE(XVOUV GUVOTITIKA TN ¢UOoN KAl TLG
HovASeC HETpnong Twv deSopévwy,
V) TO KUpLO CWHA (KOPLO), TTOU TEPLEXEL SLAXWPLOUEVA LECA OTLG YPOUUEG KOL OTLG OTHAEG T
otatlotika dedopéva,
8) TNV mnyn, mMou ypadeTal OTO KATW HEPOG TOU Tivaka Kol SelXVeL TNV MPoEAevon Twv
OTOTLOTIKWY OTolYXelwv, £TOL WOTE O OVAYVWOTNG VA AVATPEXEL 0’ AUTAY, 0TV eTOUEL, yla
enaAnBeuon otoxelwv A yla AnPn neplocdtepwy MAnpodopLwv.
Ag urtoB€ooupe OTL X, X,,..., X, ELVOL OL TLHEG pLag peTtaBAnTrig X, ou adopd Ta dTopa evVOg
Selypartog peyéBougv, k<v.
M ZTuxvétnta : Stnv Tuh X; avtiotoiletal n (aroAutn) cuxvétnta (frequency) v;, nAadn
0 ¢duoLkdg aplBuog mou Seixvel mooeg Popég epdaviletal n Tl x; TNG €{ETALOUEVNG
HEeTaBANTAC X 0TO GUVOAO TWV MAPATNPCEWV.
loxveL: v +v, +...+v, =V
IXeTIKA ouxvotnta : Av SLOLPECOUUE TN ouxvotnta v; Ue To peyebog v Tou Selypatog,
TIPOKUTITEL N OXETIKA ouxvotnta (relative frequency) f; tng Twung X;, 6nAadn
fo=l,  i=12..x.
v
oL TN OXETIKA ouXVOTNTA LoXUOUV OL LOLOTNTEG:
(i) 0<f;<lywi=12...,x apov O0<vy; <v.
(i) f,+f,+..+f =1, ado0
forfy bt f =2 Y2y Y M TVe WV Vg
I Y v v v
ZuvnBwg, TLG OXETLKEG oUXVOTNTEG f; TLG ekPpAloupe emi TOLG EKATO, omoOTe cupBoAilovtal
ue f;%, 6nhadn f,%=100f;.

M Nivakag ouxvotAtwv: OL MOCOTNTES X;,V;, f; yla €va Selypa CUYKEVTPWVOVTAL OE £vat

CUVOTTTIKO TIVOKQ, TIOU OVOUAIETOL TVOKOG KOTOVORAG CUXVOTATWVY N amAd mivakog
CUXVOTHTWV.

Katavopn cuxvotitwv: Ma pia petafAntr, To cuvolo Twv euywv (x;,v;) Aéue ot
QIOTEAEL TNV KATAVOUN CUXVOTATWV KaL TO 6UVOAO Twv Leuywv (X;, f;), i Twv (euywv

(x;, ;%) , TNV KATAVOUN TWV CXETIKWV CUXVOTATWV.
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M ABpototikr) cuxvotnto Ni pLog THAC X; pLag toootikic uetaBAntric X, Aéyetal to
ABpoLopa TWV CUXVOTATWY TWV TLLWV TIOU £XOUV TLUA ULKPOTEPN 1 Lon PE TNV X; , SnAadn
N;=vi+vy+..4+v; ya i=1,2,... k.. loxbet v, =N _—-N_

M ABpototikr) oxetik cuxvotnta F; Lo TWAS X HLog TogoTikrc uetaBAntric X, Aéyetal to
AOpOoLoUA TWV OXETLKWY CUXVOTHTWY TWV TLUWV TIOU £XOUV TLUN ULKPOTEPN 1 Lo ME TNV X;
nhadn : Fi=fi+fr+..+f; vy i=12,.. k. loxyve. f_=F —F_,.

Mpawikn Mapaoctaocn Kartavoung Zuxvotntwv

] 25 -
10 20 -
g 15 A
4 10 A
2
0 5 4
N . LS 2
[ERE Y ° st o= f360°
= S KYKAIKO AIATPAMMA
(yLot TTOOOTLKEG KOl TIOLOTIKEG
AIATPAMMA ,
PABAOTPAMMA ( , BANTEQ) petaBAnTeg)
(i molotikég petaBAnTeg) YL TIOOOTIKEG UETAPANTES
12 + 1T —
Vigo | /\ \\ Fiosy " 037
/ 08 T f;

8T 0,6
05 T
6 + / 04 + 0,15

07 4 ; 030
6 T 022

0,3 1 0,07
44 ,
\\ "]
0,11 0
2T \ '0 . 150 160 170 180 190 200
0 | N 156 162 168 174 180 186 192 Yyog (oe cm)
156 162 168 174 180 186 192 "Yog (o& cm)
Ywyog (o cm)
|oTOYPOULA CUXVOTATWY lotoypappa Kol TOAUYwvo KaumuAn oxeTkwv
0OPOLOTIKWY OYXETIKWY CUXVOTHTWV CUXVOTNTWV

M To papddéypappa (barchart) xpnotpomnoteital yio tr ypodikf moapdotoon TV THWY ULOG
TOLOTLKA G HeTOPANTAG. To pafSoypappa amoteAeital and opBoywvieg oTHAEG TTOU oL BACELG
ToUG Bplokovtal Mavw oTtov opl{OVTLO 1} TOV KATAKOPUPO Gfova. I KAOE TLUr TNG
petaBAnTAC X avilotolyel pa opBoywvia otiAn tng onoiag to VY og eival oo pe TNV
avtiotolyn ouxvotnta ] oXeTIkn cuxvotnto. Etol £xoupe avtiotolya to papdoypappa
CUXVOTATWV KAl TO paBSOYPAIO OXETIKWV CUXVOTATWY. TOOO N amootach UETAEY Twv
othAwv G00 Kal To HAKOG Twv Bacswv toug kabopilovtal avbaipeta.

M AldypOopa GUXVOTHTWVY TNV TEPUTTWON TIOU EXOUME ULOL TIOOOTIKA METABANTA avti Tou
paBdoypaupatog xpnotpomnoleital to Staypappa cuxvotntwy (line diagram). Auto polddet
Ue To paBdoypappa pe povn Stadopd OTL avti va XpnoLUOTIOlOUME cupmayr opBoywvia
vy wvoupe o kABe x; (UmoBEtovtag OTL x| <X, <...<X, ) plo KABeTN ypoupn HE pnKog ioo
T(POG TNV QVTLOTOLYN ouXVOTNTA, Onwe daivetal oto oxnua 1(a). MmopoUl e eniong avti Twv
OUXVOTHATWY V; oToV KABETO G§ova va BANOUUE TLG OXETIKEG ouxvotnTeg f;, omdte £xoupe To
SLAYP UL OXETIKWV CUXVOTHTWV.

Evwvovtag ta onpeia (x;,v;) n (x;, f;) €xouue To AeyopeVo MOAUYWVO CUXVOTHTWV I
TOAUYWVO OXETIKWV OUXVOTATWV, OVTLOTOLXO, TOU MOC Slvouv piol yevikn L&€a yla T
petaBoln TNG oUXVOTNTOG I TNG OXETLKAC OUXVOTNTOC 000 HEYAAWVEL N TN TNG LETABANTAC
miou e€etaloupe, PAéme oxnua 1(B).
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25 1 25 1
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adéhoro adéhQro

() (B)
Aldypappa cuxvotATwy (o) Kot ToAUywvo cuxvotAtwy (B) yia tn petafAntni
“aplBuoc adeddwv” Tou mapandvw mivaka .

M To kukAké Stdypappa (piechart) xpnotponoteitat yia tn ypadikr mopdotacn tOo0 Twv
TIOLOTLKWY OC0 KAl TWV MOCOTIKWY SeSopévwy, 0Tav oL SLApOPETIKEG TLUEG TNG METABANTAG
elval oxetikad Alyec. To KUKALKO Sldypappa sival évag KUKALKOG SloKoC XwpLoUEVOC o€
KUKALKOUG TOMELG, T epBada r ,L.ood0vapa, Ta Tofa Twv omolwv lval avaloya Tpog TLG
QVTIOTOLXEG OUXVOTNTEG V; N TG OXETIKEG ouxvotnteg f; Twv Twwv X; t™g HeTaPBANTAG. Av
OUMPOALOOUUE PE @; TO AVTLOTOLKO TOEO €VOG KUKALKOU TUAUOTOG OTO KUKALKO SLdypappa
OGUXVOTATWV, TOTE

360°

v
M Inupedypoppa: Otov €XOUpE AYEC TOPATNPAOCELS, N KATOVOUA TOUC MIOPEL va
neplypadel pe to onuedypappa (dot diagram), oto omoio ot TIHEG TapLoTAvovTaLl Ypodkd
ocav onuelo umepavw evog oplloviiou dfova. ITo OXNUO 2 £XOUUE TO CNUELOYPOLMA TWV
Xpovwv (ot Aemta) 4,2,3,1,5,6,4,2,3,4,7,4,8,6,3 TOU XPELACTNKAV SEKATEVTE HABNTEC, yLO va
AUoouv éva TpoBAnua. @

T T

0 1 2 3 4 5 6 7 8

o; =V, =360°f, yia i=12,..x.

XpPOvo¢ (o€ Asmttd)

fi%

M To xpovéypoappa 1 XpovoAoytké Siaypappa 16

XPNOLUOTIOLE(TAL YLoL TN YPadLKN QTTELKOVLON TNG 14 /4/ Oeic
SLoxPOVIKAG EEEMENC EVAC OLKoVOpLKOU, Snpoypadtkol f 12—

AaMou peyéBoug. O opllovtiog agovag XpnoLoToLEiTaL 10 ] T

ouvnBw¢ w¢ afovag HETPNONG TOU XPOVOU Kal 0 KAOeTOG §

w¢ afovag PETpnong tng e€etaldpevng PetaBAnTnc. A T Appeveg
2
0
1

@ ITO0 OXNUO €XOUUE TO XPOVOYPOUUO TOU TOGOGTOU
avepylag otn xwpa pog anod to 1990 éwg to 1995. (Mnyn
EZYE).

990 1991 1992 1993 1994 1995

Ouaébonoinon twv Mapatnpnoewv

M KAéoerg : Otav to mARB0¢ Twv TLWV pLag HETOPANTAC Elval apkeTd peydAo eival

anapaitnto va taflvounbouv (opadomnoinBolv) ta dedopéva oe pikpod mMARBoc opddwy, ou

ovopalovtal kot KAAoeL (class intervals). Ot kAdoesLg sival tg popdnc [ o, B), [B, V), ...

M Opta twv KAGGewv Aéyovtol ta dKpa Twv KAAGEWV.

M Kevtpikn T pag KAdong Aéyetol To nuddpolopo Twv akpwy Tn KAAonC.

M NAdrog pag kAdong Aéyetat n Stadopd Tou KATWTEPOU Amtd TO OVWTEPO GKPO TNG
KAdonc.
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M EUpog tou Seiyparog (range) R ovoudloupe tnv Stadopd TN LkpdTEPNE MAPATAPNONG
arnd TNV LeYaAUTEPN mapaTipnon Tou delypatoc.
M Zuxvétnta tng KAdonG 1 ouxvoetnTa TNG KEVIPKAG TWAG X, i=12,...,x Koleital t0
TIANB0G TWV aPATNPACEWY V; TIOU TIPOKUTITOUV oo tn Stadoyn ya tnv KAdon §
IXOAIA :
= OL mnopatnpnoelg kaBe kAAong Oewpouvtal OUOLEG, OMOTE MTOoPOUV  va
“avTLITPOooWTeUBOUV” Ao TIG KEVTPLKEG TLLEG, TOL KEVTPO SnAadr KaBes KAdong.
= Ol mapatnpnoslg KaBe kKAdong Bewpouvtal opolopopda KATAVEUNUEVEG O KAOE
KAGON OMOTE yla TIPASELYMO Ol ULOEC TapOTNPNOElG KaBe kAdong PBplokovrtal
0PLOTEPA TOU KEVTPOU KAAONC KOl OL ULOEG Se€Ld auTou.
lotoypauua Zuxvotntwv
lotéypappa  ouXVOTATWY OVOUAZETaL N aviiotown ypadlkn mapdotacn evog mivaka
OUXVOTATWV LE opadomolnuéva SeSopéva.
M Nwg koataokevdletal: Itov oplldvtio dfova evog ouothipatog opboywviwv afdvwv
ONUELWVOULE, UE KATAAANAN KALHOKA, TO OpLa TWV KAACEWV. TN CUVEXELQ, KOTOOKEUATIOUUE
Stadoyika opBoywvia (Lotoug), and kabéva amno ta omnoia £xel Baon lon pe to MAATOC TNG
KAQONG Kol UYPog TETOLo, WoTe To EUPadov Ttou opBoywviou va LoovTal HE TN CUXVOTHTA
NG KAAONG QUTHAG.
EIAIKA : Z€ KAdoeig loou MAatoug
OewpWVTAG TO MAATOC ¢ WG Hovada HETPNONG TOU XAPAKTNPELOTLKOU otov oplloviio afova,
To Uog kKaBe opBoywviou eival oo MPog TN cuXVOTNTA TNG AvTioTowNg KAAONG, £TOL WOTE
va LoyUEL TAAL OTL To epPadov Twv opBoywviwy elval (00 LE TG AVTIOTOLXEG CUXVOTNTEC.
Emouévwg, otov katakopudo dfova oe €va  LOTOYPAMUO OUXVOTNTwV PAloupe TIG
ouxvoTNTEG. Me avaAoyo TPOTO KATAOKEUALETAL KOL TO LOTOYPALHO OXETIKWV GUXVOTATWYV,
OMOTE oToV KABEeTO Afova PBALOULE TLG OXETIKEG OUXVOTNTEG.

MoAvywvo Zuyvotitwv

= Av OTO LOTOYPAUUATO CUXVOTHTWY Bewprjooupe U0 aKOUN UTIOBETIKEG KAAOELG, OTNV
opxN Kol oTo TEANOG, e oUXVOTNTA UNSEV KL OTN CUVEXELOL EVWOOULE TO HECA TWV AVW
Baoceswv twv opBoywviwv, oxnuoatiletal to Aeyopsvo moAlywvo cuxvothtwy (frequency
polygon).

=  To guBadov tou ywpiou mou oplletal amnd To MOAUYWVO CUXVOTATWV Kol Tov opl{ovTLo
agova elval (oo pe To dBpolopa Twv cuxvotATwy, SnAadn pe to péyebog Tou Selypartog
V.

= Opola KATOOKEUATETAL AmMO TO LOTOYPOUUA OXETLKWY CUXVOTATWY KOL TO TIOAUYWVO
OXETLKWV CUXVOTATWV e euPadov ioo pe 1,

Me tov (610 TpOMo Katookeudlovral Kol Ta

LOTOYPAUHATO 0BPOLOTIKWY CUXVOTATWVY Kal F, 0'91
0OPOLOTIKWV OXETLKWV CUXVOTHTWV. 08t
= AV EVWOOUHE Ot £€va LoTOypOppa 07T
06poloTIKwY CUXVOTATWV Ta  SefLd gg
akpo (OxL Héoa) Twv Avw BACEWV TwV 041
opBoywviwv pe suBlypappa TUApOTA 037
Bplokoupe to MOAUYyWVO aBpOoLoTIKWV %21
CUXVOTATWV (0give) TnG KOTaVounC. 0 =
- Sto oyfiue naploTéveTal o 156 162 168 174 180 186 192

LOTOYPOUUA KOl TO TIOAUYWVO aBpoLoTLKWV Ywoc (oe cm)

OXETIKWV CUXVOTATWV yLo. To UPOG TWV HadnTwy Tou Tivaka .
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KaumnuAeg Zuyvotitwv
037 Edv umoB£ooupe OTL 0 apLBUOC TWV KAACEWV yLa Lo
f 030 ouvexn HetaBAnTh elval apkeTa peyaAlog (Teivel oto
022 | ATELPO) Kot OTL TO TMAGTOG TWV KAACEWV €lval OPKETA

ULKPO (Telvel oTo UNGEV), TOTE N TOAUYWVIKN YPOUUN
OUXVOTNTWV TEIVEL va TTAPEL TN Hopdr LLOG OUOANG
KOUITUANG, N omoio oVOUAZETAL KAUITUAN CUXVOTATWYV .

0,15

0,07 |

0.
150 160 170 180 190 200
Yyog (o cm)

MEPLKEG XOPOAKTNPLOTIKEG KOLTAVOUEG CUXVOTHTWV

(o) ® 9] (9)

() opotdopopdn Katavopurn (B) kavovikf KaTavoun
(y) aoUppeTpn Katavoun (BT accupetpia)
(6) aoUupEeTPN KOTAVOUR (APVNTIKA OLOCUUETPiO)

Kavovikrp katavouy H koatavoun (B), He “Kwdwvoeldn)” popdr AEyetal KOVOVLIKN
katavopn (normal distribution) kat mailel ornoudaio pdAo otn ITATLOTIK.

Opowdpopdn katavoun. Otav oL MOPATNPACELS “KATAVEUOVTAL” opolopopda os €va
Staotnua [a, B], 6nwc otnv katavoun (a), n katavour Aéyetal opolopopodn.

AcUppetpn Otav ol mapatnproel 6ev elvol CUUUETPLIKA KOTAVEUNUEVEG, N KOTAVOUN
AEYETAL AOUMMETPN E OETIKA AOUMHUETPLO OTIWG OTNV KATAVOH (V) i apvNTIKA QCUHMMETpia
OnMw¢ otnV Katavoun (6).

H popdn KOG KATAVOMNG CUXVOTATWY £EQPTATAL ATO TO MWE €lval KATAVEUNUEVEC OL
TIAPATN PN OELG O€ OAN TNV €KTOON TOU £UPOUG TOUG.

METPA OEZHZ KAl AIAZIIOPAZ
Métpa O£ong ULaG KATAVOUNG OVOUA{OUME Ta METPA Tou pog Sivouv tnv B£on Ttou
KEVTPOU TWV TOPATNPOEWY 0TOV 0pL{OVTLO dtoval.
Méon _Twn ()_() oplletal wg To abpolopa Twv napatnpEnocwyv dld Tou MARBoug Twv
TIAPATN P CEWV.
= Otav ot eva deiypa peyeBoug v oL mapatnpnioeLg pag petaBAntig X eivan ty,t,,....t,
, TOTE N péon T cupPoAiletal pe X kot Sivetal amod tn oxéon:

g Ltbro+t 5 b

v v V=

" J€ ULOL KATOVOUN CUXVOTATWV, av X, X,,...,X, €lval ol TLpéG TNG petaPAntng X pe

K

ouXVOTNTEG Vy,V,,...,V, avTioToXa, n Léon T opiletal tooduvapa and tn oxeon:

K
XV + XgVy + et XV 2%V 1
X = 1v1 2Y2 e K K _ i=1 — :E: X,V
[}
ViV, +ot v, 3 Via
Vi
i-1
H napandvw oxéon wodlvapa ypadetal:
_ K v K
X=2%—=2Xf
i vV ia

OToU f; Ol OXETIKEG GUXVOTNTEG.
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M ZraBukdg Méoog ZTic meputtwoel rou Sivetal Stadopetiky Bapvutnta (éudaon) otig
TWHEG Xy, X,,...,X, €VOG ouvolou Oebopévwy, Téte avili TOU OpBUNTIKOU pEoOU

XPNOLLOTOLOULE TOV OTOUOULOUEVO OPLOUNTIKO MEcO I oTaBuLlkO péco (weighted mean).
Edav oe kdBe T x,,X,,...,x, dwoouvpe Stadopetikn Baputnta, TOU eKPPATETOL PE TOUG

Aeyopevoug ouvteleotég otdabuiong (Baputntag) wy,w,,...,w,, TOTE 0 OTABUIKOG WECOG

v’

Bpioketal amd tov TUTO:

v

2 XW,

%= X Wy + X W, .+ X W, 5

v

W +W, +...+W, Zwi

i=1
Awdpecog  (6) Ot xpovol (oe Aemtd) mou xpeldotnkav 9 padntég, yla va AUoouv éva
npoPAnua sivat: 3,5, 5, 36, 6, 7, 4, 7, 8 pe péon tiun X =9. Napatnpoupe OPwE OTL OL OKTW
and T EVVEA TOPOTNPNAOELG €lval WIKPOTEPEG Tou 9 Kal uia (akpaio Tiun), n omoia
ennpealel kat tn yeon tun €ival, apketd peyaAutepn tou 9. AuTto onpaivel OTL N LECN TN
Sev evdeikvutal we pETpo BEon (“KEVTPo”) Twv Tapatnenoewv autwy. AvtiBeta, éva dAAo
HETpOo B€ong ou Sev emnpedletal amo akpaleg mopatnpnoels elvat n dtdpuecog (median), n
omnoia opiletal wg e€Nc:

Aldpeoog (6) evog Selypatog v mapatnprioswy oL onoleg £xouv dlataxbel oe avfouoa
oelpa opiletal wg n peocala mapatnpnon, 0tav to v eival meptttdg aplbuodc, | o PECOG
0po¢ (NULaBpolopa) Twv SUo Peocaiwy MoPATNPACEWY OTAV To V elval ApTLog aplBuog.

IXOAIO : Mapatnpolue OTL, N Olapecog elval n TR Tou Xwpilel €éva clvolo
napatnpnoswv o SUo loa PHEpn OTAV OL TOPATNPHOELS AUTEG TOMOBEeTNBOUV e OELpA TAENG
pey€Bouc. AkplBéotepa, n Olapecog eival n TR yi tv omoia to MoAU 50% twv
mapatnPNocwy eival ULKPOTEPEC A0 QUTHV Kal To MOAU 50% twv mapatnproswv eival
UEYAAUTEPEC QIO TNV TLUN QUTAV.

Awdpecog oe Opadonotnuéva Asdopéva : Oswpolpe ta dedopéva tou UPoug Twv
HaBNTWV OTOV TMOPONMAVW TIVAKON KOl TO OVTLOTOLXO LOTOYPOUMO OBPOLOTIKWY OXETLKWV
CUXVOTATWV HE TNV MOAUYWVLK YpOpun, oxApa 3. H 8ldpecog, omweg oplotnke, avtlotolyet
otnv TR X=9J G uetaPAntig X (otov opulovtio afova), £T0l wote To 50% TWvV
TAPATNPNOEWV Va elval HUKPOTEPEG 1) loeg Tou 8. AnAadn, n Slapuecog Ba £xel abpoloTikn
oxetwkr ouxvotnta F; =50% . Epdoov otov kaBeto dfova £XOUUE TIG ABPOLOTLKEG OXETIKEG
ouxXVOTNTEG, amd To onueio A (50% twv mapatnproswv) dépoupe tnv AB//0x Kal otn
ouvéxela tn BILOX. Tote, oto onueio [ aviiotowel n dlduecog & Twv MAPATNPNOEWV.
AnAadn, 0 ~173.

100 T Fi %
90 +
80 +
70 +
60 +
50 A S B
40 + EB
30 + l
2 1 y
10 + i
; l el 1
156 162 128 5174 180 186 192 X

M uétpa Swaomopdg fi petaBAntdtnTac Aéyovtol to HETpa TIou eKPPAlouV TIC OTTOKALOELG
TWV TLUWV pag petaBANTAG yUpw ard to LETPO KEVTPLKAG TAONG.
Eupog 1 kupaveon (R) opiletal wg n Stadopd tng eAdxLotng mapatrnpnong omod tn

HéyloTn mopatrpnon, dnAadn:

EUpog: R = MeyaAutepn napatipnon-Mikpotepn napatipnon
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‘Evag dAAog tpdmog yla va umohoyiooupe tn Slaomopd twv mapatnproswv it ...t
pLaG MeTaBAnTAc X Ba nTav va adalpecOULE T HESN T X amo KAbes mapatipnon Kal va
Bpoupue tov aplBunTiko péco Twv dtadopwv autwv, SnAadn Tov aplBuo:

\
_ = _ t. —X
t-X)+-X)+..+ -X) _ E( = X)
v v
O aplBuog OpwG auTtog eival toog pe pnéév, adou
t—-X)+({t, -X)+...+(t, —X) LAt WK X-X-0m
v v Vv

N’ autd, wg &va HETPO SLOOTIOPAC TIOPVOUUE TOV UECO OPO TWV TETPAYWVWY TWV
anokAloewv Twv t; and tn péon tun toug X .

MAwkopaven 1 Siaomopd (s?) ival To PETPo SlaocTopdc mou opiletal we HECO HPO TwV
TETPAYWVWV TwV amokAlogwv Twv t; amd tn péon T Toug X Kat opiletal amo tn oxéon

1y =
s? == (t; -%)?
Via
O TUTOC AUTOC ATIOSELKVUETAL OTL UMOPEL VA TTAPEL TNV LooSUvVapn Hopdn:

v 2
e (4] 41
52:; iZ:l:tf——‘=l :;{;tf—viz}

A%

n omnola SleUKOAUVEL ONUAVTIKA TOUG UTIOAOYLOMOUG KUPLWG OTav n péon Tt X Sev elvat
OKEPALOG aPLOUOC.
Otav €xoupe mivaka cuxvoTATWVY I opadonotnuéva dedopéva, n Stakupaveon opiletal and

le,
™ oxéon: s? =20 -%)%v,
i=1

. 2
1| (invij 1 (<

A TNV lwoduvaun popdn: = V ZXiZVi SR A —{Z Xizvi —VXZ}
V (=1

i-1 \

OTOU  X;,X,,...,X, OL TIHEG NG METAPANTAG (N Ta KEVTPA TwV KAACEWV) UE QVTLOTOLXES

OUXVOTNTEG Vy,Vy,...,V, -

M Turuki AndkAon (s) sival n Betikh TeTpaywvikr pia tng Stakvpavong kot Sivetal and
moxéon: | s=+/s?

£ 2XOAIO : H StakOpavon Sev ekdpdletal Pe TG HOVASEC UE TIC Oomoieg ekdpdlovtal ol
TIAPATN PN OELG EVW N TUTIKA amokAlon ekdpadletal pe Tig idleg povadec. Na mapddetypa, av

oL TapaTNPAoELS ekppdlovtal oe cm, n SlakVpavon ekppdletal o cm’ eve) N TUTIKA
amndkAlon os cm.
M zuvteleotric MetaBoAr¢ (CV) : opiletat amnd to Adyo:

cy  Tomun OmOKAMON 100% —
pHEON TN

5 100%.
X

Av X <0 tote avti ylta X ypnolporotovpe | X |.
[ 2XONIA:
1. O ouvteleotng petofolnc ekdpaletol eml TOLC EKOTO, lval CUVETWE aveEAPTNTOC
omd TG HovadeC LETPNONG KOL TIAPLOTAVEL EVOL LETPO OXETKAG SLOOTIOPAG TWV TLUWV
KoL OXL TNG amOAUTNC SLACTIOPAS, OTWC £XOUE Bel £we Twpa. Ekdpdlet, SnAhadn, t
petaBAntotnta Twv dedopévwy amaAdayuévn amo tnv enibpacn tne UEoNG TLUNC.
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2. Agxopoote OTL €va Selypa Tlpwv pag petapAntic Ba elval OHOLOYEVEG, £Gv O
ouvteheotng petaPfolng Sev Eemepva to 10%.
E®APMOrIH

Eotw X;, X,,...,X, VTOPATNPAOELG He péon T X Ko TUTUKA amokAlon S, .

a) Av Y, Y, ..., Y, ELVOL OL TTOPATNPAOELG TTOU TIPOKUTITOUV OV TipooBEooUE o€ KaBepLA
amo TG Xy, Xy ,..., X, Kot otabepa ¢, ToTE: i) y=X+c, ii)s, =5,

B) Av ¥Y;,Y,,....Y, €lval ol mapatnproeLg mou mpokUTTouV av TIOAAATTAQGLACOU LE TLG
Xy, Xp,..., X, €M pa otabepd c, tote: i) y=cX, i) s, =[c|[sy,

KANONIKH KATANOMH
Atilel va onpelwBel OTL av N KAUTTUAN GUXVOTATWY YL TO XOPOKTNPLOTLKO TIOU €EETALOULE
elval kavovikn f TePLMOU KAVOVLKN, TOTE N TUTILKA OTOKALON S €XEL TLG TIOPAKATW LOLOTNTEC:
i) To 68% meplmou TwV TAPATNPNOEWV
Bploketal oto Sidotnua
(X—s, X+59)
ii) To 95% meplmou TwWV TAPATNPNOEWV
Bploketal oto Siaotnua
(X—2s, X+ 253)
iii) To 99,7% mnepimou Twv TNAPATNPACEWY
Bploketal oto Siaotnua

(X—3s, X+39)
. . . . . . X35 X-25 X—=5 X X+s X425 X43s
iv) To €Upog LooUTal Mepimou Me £€EL TUTIKEG | oo —»
amokAioslg, Snhadn R ~ 6s. < 95% ol 2
f————— 99,7% ——
METPA AZYMMETPIAZ

Extoc amod Ta PETpa BE0NG Kal SLOCTIOPAC MLOG KOTAVOUNG TIOANEG dopEC elval amapaitnTog
KOl O T(POGOLOPLOKOG KATIOLWY GAAWVY UETPpWY, TIou KaBopilouv TN popdn TG KATAVOUNG.
Kata moco SnAadn n avtiotolyn KAUmMUAN CUXVOTATWV £val CUUHETPLKA | OXL WE TIPOG TNV
gubeia x =x,, yloa 6edopévo onpeio x, tou afova Ox. Ta péTpa autd, TOU ouVrBwWG
ekdppalovtol o ouvapTnon HE Ta HETpa B£ong kol SLaomopdg, KaAouvrtal HETpa
oouppeTpiag (measures of skewness) .

YrnioAhoyilovtag amnod éva cUvolo Sedopévwv
KATIOLXL OO TA OVWTEPW HETPA, WMOPOULE
va £XOUME ML oUvtopn meplypadn Tng
HopdAG TNG KOUMUANG OUXVOTATWV. 2TO
OXNUo oL KopmUAeC ouyvotnTtwv A Kat B
elval oUpPPETPLKEG pe To (B0 “Kévtpo” X,
OA\G n B €xel peyalutepn petapAntotnTa
oand tnv A. OL kapmUAec I kot A eivot
OOUUUETPEG, HE TN [ OMwg Aéue va
mapouclalel OeTlk OOUUMETpla Kol ™ A
apvnTIKR aocuppetpia. To “kévtpo” tng I elval aplotepotepa tou Xy, evw Tng A eival

>
X

Seflotepa tou X, . H A mopouotalet peyalutepn petafAntotnta amno tn I.

3. MIOGANOTHTEZ

1. TiAéyeTal AUTIOKPATIKO TTeipoua

KaBe meipapa Katd To 0moio n yvwaon Twv cuvBnkwv KATW armo TLG OMOoLeC eKTeAeiTaL
KaBopilel MANPWC To amoTEAEoa AEYETOL QUTLOKPATLKO (deterministic) meipapa
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2. Tiovoudaletal meipapc TUXNG

‘Eva meipapa ovopaletal meipapo TUXNG otav SV UMOPOUUE €K TWV TPOTEPWV VO
nipoPAEPoupe To anotéAeoua, LoAovott emavalapBavovtal (pavopevika TouAdxLoTov)
KATw armo T (Sleg ouvOnKeg.

3. [Mota Afyovtal Suvatd amoTeAEouata n SUVATEG MEPUTTWOELG TOU MEIPAUATOC TUXNG.

‘O\a Tt AIMOTEAEGHATA TIOU UTTOPOUV va epdavioTtolV o€ €va Tieipapa TUXNG Aéyovtal
Suvata anoteAéopata f} SUVATEC TTEPUTTWOELS TOU ELPAUATOCG.

4. TiAéyetal SEYUATIKOC XWPOG.

AELYUATIKOG XWPOG TOU TELPAUATOC TUXNG AEYETAL TO CUVOAO TWV SUVATWY ATIOTEAECUATWY

5. TiAéyetat evdéexouevo

To cUVOAO TOU €XeL WG OTOLKELQ €Val I TIEPLOCOTEPQ ATTOTEAETUATO EVOC TIELPALATOG TUXNG
Aéyetal evdexopevo (event) i yeyovog

6. [lote éva evleyouevo Agyetal amAo kot mOTe oUVIETO

‘Eva evdexopevo Aéyetal amAo otav £XeL €va HOvo otolxelo kal oUVOETO av £xeL teplocOTEPA
otolyeia.

7. [lote A€ue OTL TO eVEEXOLEVO MPAYUATOTOLEITAL I) CUUBVEL

‘Otav o anotéAeopa eVOC MELPAUATOC, OE LLOL CUYKEKPLUEVN EKTEAECT) TOU €lval oTolyelo
£VOC eVOEXOUEVOU, TOTE AELE OTL TO EVOEXOLIEVO QLUTO MPOYLATOTIOLELTOL 1] CUMBaivEL

M’ auto ta otolyeia evog eVOEXOUEVOU AEYOVTOL KOL EUVOIKEG TIEPLITTWOELS YLO TNV
TpayaTonoinor Tou
8. [loto Aéystat B£Bato evdexouevo.

B£Bao evéexOpevo sival evEeXOUEVO, TO OMoLo Ttpaypatonoleital mavrote. O i5lo¢ o
SELYHATIKOC YWPOG Q VO TIElpApATOC Bewpeital OTL eival evdexouevo, To onoio paAlota
T(POYLLOTOTIOLELTOL TTAVTOTE, adpoU OTOLO KAl AV €Lval TO AMOTEAECHA TOU MELpApaToC Ba
avnKkeL oto Q. MU auto to Q Aéyetal BEPaLo evEeXOpEVO.

9. [low Aéystal aduvaro evéexouevo

ASUVaTO EVOEXOUEVO AEYETOL TO EVOEXOUEVO TIOU SEV MPAYOTOMOLEITAL O KOLLA EKTEAEDN
TOU TELPAMATOC TUXNG AeXOMOOTE WC €VOEXOUEVO KAl TO Kevd oUvolo & Tmou Oev
T(POLYLLOTOTIOLELTOL O€ KOULA EKTEAECH TOU TIELPAMATOC TUXNG. M auTo Aépe 6tLto G elval to
aduvato evéeXOuEVO

Mpaéeic ue Evéexoueva

To evbeyopevo A mpaypotomnoleital weA

To evbeyopevo A 8gv mpaypatomnoleital weA (NweA)

‘Eva TouAdyLotov and ta A Kal B mpaypatonoteitat weAUB
Mpayuatonolovvtat apddotepa (tavtdoxpova) ta A Kal B weANB

Aev npaypatonoleiton Kavéva amod ta A Kol B we(AUuB)
Mpayuatomnoleital povo to A weA-B (j we AnB’)
H mpaypoatomnoinon Tou A cuvendyetal TNV paypatonoinon | Ac B

Tou B
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10. [1ote dvo evoeyouevo, Aéyoviou acoufiffacta

Avo gvogyopeva A kal B Aéyovtar aocvpfipacta, 6tav ANB =
Avo oaovppifocto  evdeyopevo Aéyovton emiong Efva petald Tovg 1 apoifaimg
UTTOKAELOPEV.

11. Tt ovoualeTon GYETIKN) CUXVOTNTA TOU EVOEYOUEVOU A

Av o€ V eKTEAECELG EVOC TTELPALATOG £VA EVOEXOUEVO A TIPOYLOTOTOLELTAL K POPEG, TOTE O

Aoyog x OVOpAZETOL OXETIKN oUXVOTNTA ToU A KOl cupBoAiletal pe f,.
v

ISlaitepa av 0 OELYUATIKOG XWPOG €VOC TELPAMOTOC €lvOl TO TEMEPACUEVO CUVOAO
Q={w,,0,,...,00,} KoL O vV €KTEAECEL; TOU TEPAUATOG QUTOU To AMAG evdexdueva

{o}, {w,},...{w,;) mpaypatomoolvtatl i, k,,...k;, GOPEG avilotoiXwg, TOTE YL TLG

OXETIKEG ouxvotnteg f; = ﬂ, f, = X2 oy T, = Xi twv amdov evbexouévwy Ba €xoupe:
Vv v v
i. 0<f <1 i=12..,1 (adot 0<k; <V)
+ K, + ot Vv
i f o+ fy . f, =L 2 Fa Y
v v
12. Ti ovoualetal OTATIOTIKA OUOAOTNTA 1) VOUOG TWV UEYAAWYV apLIUwV.

=1.

Ol OXETIKEG OUYVOTNTEC TPAYUOTOMOLNONG TwVv eVOEXOUEVWY E€VOC  TELPAHUATOC
otaBepomnolovvtal yupw amd KAmoloug aplBuolg (Oxt mavtote (8loug), kabwg o aplBudc
TWV OOKIUWV TOU TELPAUATOC EMOVOAXUBAVETAL OTEeEPLOPLOTA. TO EUMELPLKO QAUTO
e€ayopevo, To onoio emiBePatlwvetal Kal BewpnTiKA, OVOUAIETAL OTATLOTIKA OHaAdTnTA 1)
VOLLOG TWV HEYAAWY aplOpwv.

13. Molog eival KAAGLKOG OpLOUO TNG TLBAVOTNTAG

Ye éva melpapa pe wooniBava anoteAéopata opiloupe wg mBavotnTa Tou evdexouévou A

Tov apBus: P(A) = ITAn00g Evvoikav IMepurtdoenv — N(A)

ITAR00¢ Avvatov Teputtdoewv N (Q)

14. [Notoc eivat o A§lwuartikog Oplouos Mavorntag

Fotw 2 ={w,,0,,...0,} évog SEYHATIKOG XWPOG UE TIEMEPACUEVO TIAABOC oTOLXEIWY. Z€
kKaBe armAd evbexopevo {w;} avtiotoiloupe €vav TPAYHOTIKO 0oplBUd, TOU  Tov
oupBoAifoupe pe P(w;), étoL wote va Loxvouv:

e 0<P(w)<1

e P(o,)+P(®,)+..+P(o,)=1.
Tov aptBud P(;) ovoudZoupe rubavotnta tou evdexopévou {m.}.
Qg mbavotnta P(A) evdg evbexopévou A ={o,,a,,...,a }#J opiloupe to d6polopa
P(A)=P(a,) +P(a,) +... +P(at,) , evw

Q¢ uBavdtnta tou adivarou evdexopévou & opiloupe tov apBud P(J) =0.

Kavoveg Aoyiouov twv Mdavoritwv

B
A
1. o omowadnmote acupPifaocta  petatl TouC
evbeyopeva A kol B LoxVeL:
[P(AUB) =P(A) +P(B)] @
AUB
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AMOAEIZH
Av N(A)=x kot N(B)=41, tote to AU B €xeL k + 1 otoikela, yiati aMwg ta A kat B 6
Ba ntav acupBifaocta. AnAadn, éxoupe N(AUB) =x+41=N(A)+ N(B).
Emopévwg:
_ N(AUB)
CONQ)
_ N(A)+N(B)
S NQ)
_Na) |, NE)
N()  N(€2)
=P(A)+P(B) .
H duétnta autr eivat yvwotr wg anAog npoodeTtikog vopog (simply additive law) kat toyvet

KalL yLa TiepLocotepa amo SVo evéexoueva. ETal, av ta evoexopeva A, B kal I elvat ava dUo
acupBipacta Ba éxoupe P(AUBU I =P(A)+P(B)+P(I).

P(AUB)

2. Ma 8Vo ocuurmnpwuatikd evdexdpeva A kat A" woxveL:
P(A)=1-P(A)

AlOAEI=H

Eneldy ANA =, 6nhadn ta A kat A’ eivat acupBipaocta, £éxoupe dtadoxikd, cOuPwva
LE TOV QITAG TPOCOETIKO VOUO:

P(AUA)=P(A)+P(A)

P(2) = P(A) + P(A)) A

1=P(A)+P(A).

Onote P(A)=1-P(A). Q

3. Na duo evdeyopeva A Kol B gvog Selypatikol Xwpou Q LoxVEL:
|[P(AUB) =P(A) +P(B)-P(ANB)|

AlOAEIZH

MNa duo evdeyxopeva A kol B €xoupe
N(AUB)=N(A)+N(B)-N(AnB), (1) B

adol oto dabpotopa N(A)+ N(B) to mAnbog twv

otolxeiwv tou AN B umnoloyiletal Suo dopsc. ‘

Av Slatpgooupe ta péANn g (1) ue N(£2) éxoupe:
N(AuU B) _ N(A) . N(B) N(ANB)

N(2)  N(£2) N(£2) N(£2)
KOl EMOUEVWE

AUB

P(AuB)=P(A)+P(B)-P(AnB).
H 81otnta autn gival yvwoth wg mpooBetikdg vopog (additive law).

4. Av Ac B, tote P(A)<P(B) |

AlOAEI=H

Enedry Ac B €xoupe Stadoyika:
N(A) <N(B)
NA) _ NE) 0
N(Q) ~ N(Q)

P(A)<P(B).
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5. Mo 6Uo evbeyopeva A kal B evog Selypatikol xwpou Q
LoXUEL

|P(A-B) =P(A)-P(AnB)|

AlIOAEIZH

Emeldn ta evdexdpeva A—B kat AN B esival acupBipaota kat
(A-B)U(ANnB)=A, éoupe:

P(A) = P(A-B)+P(ANB). ~z
Apoa  P(A-B)=P(A)-P(ANB).



