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IHHPOAOIOXY

To Bipiio Mabnuatikd kot otoryeio LTatiotikng neptiapfavel Ty VAN tov Ma-
Onuatik®v Tov TpoPAéretal amd to TPdypappte omovdav ¢ evikng [Hodelog
m¢ I 1aéng tov Eviaiov Avkeiov, tov omoiov 1 epappoyn apyilel amd 1o ooAKo
€106 1999-2000. AmevBdvetar e GAoVg TOLg LabNTEG aveldptnta and TV KOTEL-
Buvon mov axoAiovBovv. ['Vavtd meplopicape onuoviikd oto Pifiio Tovg awot-
POV OPLGHOVE KO TIG ATOOEIEEIS KOL TO EUTAOVTIGOUE [LE TOAAEG EPAPUOYEG KO
TOPAOELYLLOTA, TTOV AVTATOKPIVOVTOL GTIG OUVATOTITES KOl GTO EVOLUPEPOVTO OADV
Tov podntov. Exiong katafAnnke diaitepn tpoondbeia, doTe, va elvat duvotn 1
0AOKANPOGT] TNG JOUCKAANG TOL GTO ¥POVO TOL TPOPAETETOL ATTO TO EYKEKPIUEVO
opordyro wpoypappa. To Pifiio amotereitar omd Tpio KePEAMLQL.
*  XT0 TPOTO KEPAAOLO EICAYETAL 1] £VVOLD TNG TOPAYOYOV. 'l ToV optopd ¢
Aappdavetor vedyn N wTopky mopeia g eEEMENG T évvoung. 'Etot, mponysitan
70 TPOPAN LA TOL KAOOPIGUOV TNG EPAUTTOUEVNG UIOG KOAUTOANG G€ Vo GNUELD TNG
KOl TOV TTPOGOIOPIGHOV TNG OTIyaiag TaydTNTog evog cdpatos. Ot Bactkég 1010-
TNTEC TNG TOPAYDYOV GYETIKA LE TN LOVOTOVIN KOl TOL AKPOTOTO LG CLVAPTNONG
TopoVcldlovTol EMOTTIKA e TN Pondsio KATAAANA®Y TAPASELYLATOV.
* X710 0e0TEPO KEQALNLO TAPOVGIALOVTAL GVGTNUATIKOTEPO. T, oToyeia [leprypa-
(P1KNG ZTOTIGTIKNG OV Yvoploay ot pabntég oto [Mvpvdcto, ta onoio cupminpovo-
VTOL UE HEPIKEG YPNOULEG WOLOTNTEC TNG HEOTG TIUNG Kol TG O10.6TopdG Kabmg Kot
UE TNV TOAVOPOUNGT| KO T YPOLLUKT GLGYETION dV0 petapintdv. H mapovcioon
TOV eVVolmV Kot TG pebodoroying g ZTOTIOTIKNG, OT®G GAA®mOTE eMPAAAETAL
a6 tn eOoN G, eivat o avaAvTikn oo 6,11 oty AlyePpa kot ot ['empetpia.
*  X10 Tpito Ke@AAoo yiveton po eilcoywyn ot Oempio tov [TiBavomitov Kot
oTig oxetilopeveg e avtv pebodovg omapibunong. H amddeién twv 1dtottov g
mOovOTNTAG EVOG EVOEXOUEVOL YIVETAL LOVO GTNV TEPINTTOOCT) TOL TO OMAG EVOE-
youeva givar ioomiBava. H Oeopio tov [TiBavot)Tov acyoleitol e KATAOTAGELS
OOV VITAPYEL AfEPALOTNTO, KOL AVTO TNV KAVEL IO10{TEPO CIIUAVTIKY GTIS EPOPUO-
Y€ TG Kabnpepvig ong.
To omoladnmote GyOAL0, TOPATNPNOELS 1| KPIoELS Yo TO PPAl0 amrd GuVadEAPOE,
a6 pobntég Ko amd kabe moAitn Tov evolopEpETUL Yo To, {nTOT TG TodET-
oG Oa etvon Waitepa gumpdGdekta amd TN GLVYYPUPIKN opdoa. Tlapakaiodue va
aroctalovv oto [Tadaywykd Ivetitovto, Mecoyeiov 396, 15310 Ayia [opa-
OKELT.
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1 AIADPOPIKOY AOI'I2XMOXY

Ewcaywyn

310 YOPO NG EMGTHUNG TO 170 adva Kuplapyovse 1 HEAETN TG Kiviong TV
0VPAVIOYV COUATOV, KAOMDC Kot 1) LEAETN TNG Kivnong VoG GMUATOG TAV® 1 KOVTH
ot I'm. Xt peAétn avt tpopoavmg onpavtikd poAo Enaile 0 TPOGO10PIGHOG TOV
UETPOV TNC TaXOTNTOAG Kot TNG 01e¥BLVONC TG KIivnong Tov cdUOTOg 6 Ui, 6€00-
pévn xpovikn otrypn). Omwg Ba dovpe 6N GuvEKELD, av 1 BEGT TOL GOUOTOG Lo
xpoviKn otiyun t ekepaletar pue tn cvvaptnon x = f(7), t61e 0 TPOGSIOPIGUOG
TOV HETPOL Kot TG S1evHLVONG TNG TOYLTNTAG TOV TN YPOVIKN oTiyUn t avayeton
GTOV TPOGIOPIoUO TOV pluod ustafolns g x = f(t) og mpog t 1, OT®G ovo-
HaoTNKe apyotepa, ¢ mopaymyov s x = f(t). 'Etol, mpofApoto oyetikd pe
v kivnomn evog coUaToc, KaBmG Kot dALN ToL B0 GLVOVTGOVLE APYOTEP, 00T
ynoav ot yéveon tov Atapopikod Aoyiopov. Ogpehmtég Tov givorl ot Newton
(1642-1727) xou Leibniz (1646-1716), o1 owoiot elonyoryav TN YEVIKY| EVVOlo NG
“Topay®yov” Kol Tov “dapoptkod”, Pertiocov Tig pebddovg Tov Atapopikon
Aoyiopo0 Kot TG ypnoiomoincay oty enilvon tpoPAnudtov g I'eopetpiog
Kot TG Mnyavikne. H avamtuén tov Atapopikod Aoyiopo og otopdtnoe 1o 170
aldvo, aAld cuveyioTnke To 180 adva e T ONUAVTIKY] GUUPOAN T®V AOEAP®OV
Jacob Bernoulli (1654-1705) kot Johann Bernoulli (1667-1748), tov Euler (1707-
1783), xopveaiov padnuatikov g emoyng, tov Lagrange (1736-1813) kot moA-
AoV GAAov. Télog, 1 avotnpn Beperioon Tov Alapopikod Aoyiopov £yve omd
ToVG pobnpatikovg Tov 190v cwmva 6ntwg tov Bolzano (1781-1848), tov Cauchy
(1789-1857) kou tov Weierstrass (1815-1897).

1.1 XYNAPTHXEIX

Opiouos Xovaptyons

Eidape og mponyodueveg taéelg 0Tt cuvaptnon (function) etvar pio dSadikoscio pe
v omoin kée oo Eio EVOC GLVOAOV A avTicTolyileTon Gg £va oKPIP®OG oToKElo
Kdwolov GAAOL GuvOroL B.
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10 KePAAoo avtd O aooANOOVLE e CLUVOPTNGEIS GTI OTOIEG TO GUVOAO A,
OV AEYETOAL TEDLO 0PIGOD TNG GLVAPTNONG, EIVAL VTTOGVVOAO TOV GLVOLOL R TV
TPOYLATIK®OV aplOudv, eved to B cvpmintet pe to R. Ot cuvaptoelg avtég Aéyo-
VIOl TPOYRATIKES CUVOPTNGELS TPOUYUUTIKIG METUPANTIG Kot TIC Onoieg 0TO
e&ng Ba T1g Aéue amlmg cvvaptioels. H cuvaptnon ovpforiletar cuvnbmg pe
éva amd to LIKpa ypappata £, g, 4, ¢, 0 KTA. TOL AQTVIKOD 1] TOV EAANVIKOD oA~
eapntov.

‘Eoto Aowmdv o cvvaptnon f ue nedio opiopod 1o 4. Av pe ) cuvaptnon avty
10 x € A avtotoyiletan 010 ¥ € B, 101E YpAQOLLE

y=f(x)

ko dwaBalovpe “y ioov f tov X7, To f(x) Aéyeton Ty g f 60 X. To ypdppa X,
mov ovuPoAilel omolodnToTe GToKEio TOL A, ovoudleTol aveEdpTn Ty petapfinti,
EV® TO Y, TOL TOPLCTAVEL TNV TY] TNG GLVAPTNONG OTO X Kot e€apTATOL OO TNV
TN TOL X, Aéyeton e€apTnuévn petafinti.

Xe o ovvaptnon ocvvnBmg 1 T ™G ekepaleton pe Evay aAYEBPIKO TOTO, Yo
mopadetypo. f(x) =v1-x*. T’ont ™V mepintoon Adus: “n cvvéptnon foue
() =V1-x"" 1 “n covapmnon f(x) =v1-x"1 “n cvvapmon y =v1-x*" 1,
anhovotepa, “ 1 cuovaptnon /1 — x>

Ortav to f(x) ekepbaletor povo pe Evav olyePpikod tTomo, T0Te 10 mEdI0 OPIGHOD
™G GLVAPTNONG €lval To “eVPVTEPO” VITOGVUVOAO TOL R GTo 0moio TO f(X) €€l
vonua mpaypatikov apduov. Etol, n mapandve covdpmon f(x)=+1-x" éyxet
¢ medio opiopov T0 GHVORo AGemY TG avicmong 1—x* > 0, SnAadt to Sidotnua

A=[-1,1],n cuvaptnon g(x)= iz £yl oG Tedlo optopov 10 cuvoro A = R—{2},
X—

dniadn 1o R yopig 1o 2, evd n cuvdptnon A(x) =3x—1 £xel og medio opiopov
0AOKANPO TO 6UVOAO R TtV Tpayuatikdv aplfumv.

XXOAIO

Av kot cuvifmg ypnoomotodue to ypappo Ty 1o copfoiopd pog cvvap-
NONG KOl TO YPAUUoTe X Kot Y yuo To GUUBOAMOUO TG aveEapTnTng Kot g
e&opTNUEVIG HETAPANTIG AVTIGTOI®MG, M®OTOGO UTOPOVIE VO YPTCLULOTOIGOVUE
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Kot GAa ypappoto. ‘Etot, yuo mapddetypa, ot tomot f(x) = % gx’ ko s(f) = % gt’

opifovv v 1610 GuVAPTNHON.

Ilpaéeig ue Lovaptyoeis

Av 800 cuvaptmoelg f, g opilovtar kot ot 0o o€ Eva chvoro 4, tote opilovran
KOl Ol GUVOPTHGELS:

* Tod&bpowopa S=f+g, peSkx)=f(x)+g(x), xe4d

* Hoéweopd D=f-g,ueDx)=f(x)—gx), xed

* Toywopevo P=f-g, peP(x)=f(x) -g(x), xeA xoi
et /)

*  To mnAiko , ue R(x) = (—) , 0mov x € A o g(x) = 0.
g\

o mapdderypa, av f(x)=x" —1 ko g(x)=x+1, 101

S(x)=x"—1+x+1=x(x+1)
D(x)=x"-1-x-1=x"—x-2=(x-2)(x+1)
P(x)=(x"-D(x+1)=(x+1)*(x—1)

2
R(x)zﬁzx—_lzx—l,énov X =—1.
g(x) x+1

I'pagixny Hapdotocy Zovaptyons

‘Eoto wa cvvdptnon f ue medio opiopod éva civoro A. Onwg eidape o€ Tpon-
yoOueveg TAEEIS YPOQIKN TopdoTacn 1| Kepwoin s f o éva Kopteosiavo ov-
otnuo cuvtetayuévav OXy Aéyetat To ohvoro Twv onueiov M(X,( f (X)) yia 6da to
x € A. Enopévac, éva onueio M(x, ) Tov enmédon TV 0EOVmV OVIKEL GTNV K-
umoin g f, poévo 6tav y = f(x). H e&icmwon howmdv y = f(x) emaindevetar povo
and ta Cgvyn (x,y) OV £ivol GUVTIETAYUEVEG GNUEI®V TNG YPAPIKNG TAPAGTACNS
me T ko Aéyeton e€iomon g Ypa@ikiS Tapdetacns s f.

Eivor modd ypnoyo va oyedialovpe T YPUQIKN TOPACTACT) LG GUVAPTNONC.
270, TUPOKATO GYLLOTO QOIVOVTOL O YPUPIKEG TUPUGTAGELS OPIGUEV®Y GUVOPTN-
CEWMV TIOV YVOPIGALE GE TPONYOVUEVEG TAEELCS .
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VA
y=x

=V

() H xopmdAn g ocvvaptnong
f(x)=x &ivarn dryotdpog g
Ing kot 3ng yoviog T@v akdvaov.

20 -1

(y) H xoumddn g ovvéptnong
1
f(x) =— &ivon pua vzepPfolrij.
X

ylk

. y=Inx

0 1 x
-1

(e) H xopmdin g AoyoptBpukng
owvaptong f(x)=Inx eivar
“8e&14” Tov Géova Y, apov o
AoydpOpog opiletat povo yuo
X>0.

2

1 o 1 2 x

(B) H kopmoin mg cuvépmong f(x) = x*
etvat o Topofors.

ylk

y=e

2 -1 0 1 x

(6) H

KopmOAN TS eKOETIKNG cLVAPTNONG

f(x)=e" eivar “ndvey” amd tov GEova

x'x, agov e* >0 yakdbe XeR.

A
/y‘ y:GU\)V\
0 T m X
ylk
y=npx )
nl/L

(o1) Ot ovvaptioelg f(x) =npx Kot
g(x) =ovvx givon neploducés pe
nepiodo 2.
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ITapamnpovpe 6t o Ypagikn mapdotacn g f(x) -1 VILAPYEL M1 OLOKOTT
X

o010 onueio x=0. Avtd opeiketon 610 YEYOVOS OTL TO MEdi0 Opiopov ¢ f dev
TEPLEYEL TO UNOEV.

Movotovia - Akpotata ZvvapTnong

y=nux @

o And ) ypoikn Topdotacn e cuvaptmong f(x) =nwx, X €[0,27] rpokvmntet

apécmg OTL Y100 6VO OTOAONTOTE STUEIN X;, X, TOV OLLGTAHATOG {0,%} pe X < X,

gtvat nux, < nux,. Avtd to ekppdalovpe Aéyovtog 0tL n cuvaptnon f(X) =npx

glval yvnoimng avéovca 6to ddotnua [O,z}. To 1510 cvpPaivel Kot 6To ddoTna
3 ; , , ; . n 3n
7,27? . Ouwg yua 690 omoadnmote onpeio X, X, T0L SLGTHLATOG >y He

X, <X, , TOpaTNPOVUE OTL MUX, > MUX, .

Aépe o’ autn Vv Tepintoon 6TLn cuvdpton f(x) =nux glvar yvnoimg edivovoa

, n 3w ,
GTO JLIoTN U {5,7} Ievikd:

Mia cuvaptnon f Aéyetan yyneiog avéovea ot éva didotua 4 Tov TEdi-
0V 0PIGUOYD TNG, OTAV Yo OTOWdNTOTE oNpein X, X, €A pe X, <X, OYVEL
f(x) < f(x,), ko1 yveiong eoivovea cto 4, dtav yio omotodnmote onueio
X, X, € A pe x < x, wox0et f(x,)> f(x,).

M cuvdpnomn mov etvarl yvnoimg avéovoa 1 yvnoing ebivovca Aéyetar yvnoi-
®G povétovy).

* Axoun, yw TNV TOPATAV® GLVAPTNON TAPOTNPOVUE OTL Yoo kdOe
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xe[0,27] elvar nqux<1= nu% Kol nMux > —1= nu%r. Ankodn, Onmg AépE, 1 GV-
vapmon f(x) =nux €xelodiko péyioro (maximum) yio X = % Kot 0416 eAdyioto
(minimum) yo X = 377[ .

ATO ™ YPOQIKN TOPAGTACT TNG GLVEP-
ong g Tov GYNUATOC 4 TPOKVTTEL OTL Y10
X=X mn T g g etvor pikpotepmn amwod
TIC TIHEG TNG G o€ OAOL TOL X TTOV OVIKOVV
o€ éva avolkTo dldotnuo To omoio mept-
€xeL 10 X, 1], OTMOG Aépe e o mEPLoyN
OV X,. XV 7epinToon ovth Afpe 0tL m
cvvdptnon g £xet oto onueio X, romiko
eAdyoro. To 110 cvpPoivel Kon yoo X =X, .
Ot tég g(x)) xan g(x3) Aéyovtan tomika eAdyiota g ovvaptnongs. Emniong, yu
X=X,n 1 g(x,) elvar peyakdrepn amd T1g TIEG TG § o€ OAAL TO. X TTOV AVT-
KOV GE 10, TEPLOXN TOV X,. A€pe 0TI M cuvaPTNON g £XEL OTO ONUELD X, TOTTIKO f1é-
yiozo. To 1610 cvpPaivel kot yuo X = X, . Ov Tipég g(x,) kar g(x,) Aéyovton tomikd
uéyiaro, g ovvaptnong. Hopatnpovpe 0Tt Eva Tomikd eldyloto pmopet va eivat
peyalvTEPO amd éva Tomkd péyloto. I mapddetypa, to Tomikd erdyioto g(x,)
givor peyahtepo amd 1o tomikd péyioto g(x,) .

levicd:

Muo ouvaptnon f pe nedio opiopod to A Aépe 6T Tapovolalet:

Tomko péyreto 610 x, € 4, 6t0v f(x) < f(x,) Yo KGO X GE ol TEPLOYT| TOV
X,, Ko TOMKS €L 1670 G670 X, € 4, 6tav f(X) > f(X,) y1a k6Oe X o€ o me-
pLoxM TOL X,.

To péytota Kot To EAAYIGTO HLOG GUVAPTNONG, TOTKA 1] OAKE, AEyovTol aKpéTa-
TO. TNG GLVAPTNONG.

Opio Xovaptyons

x* =1

‘Ecto n ouvapmon f(x) = , M omoia dev opiletan yio X =1. Ag e€etdoovpe

OL®G ™ ovumeppopd ¢ T ya Tipég Tov X Kovtd oto 1.
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O nmapaxdto mivakag dsiyvel Tig TuéS tov f(X) ya tipég Tov X kovtd oto 1.

x<1 f(x) x>1 f(x)
0,5 1,500000 1,5 2,500000
0,9 1,900000 1,1 2,100000
0,99 1,990000 1,01 2,010000
0,999 1,999000 1,001 2,001000
0,9999 1,999900 1,0001 2,000100

Amo tov Topandve wivako PAEToOVUE OTL OTOV TO X TOPVEL TYEC TOAD KOVTE GTO
1 (ko amd T1g dvo mAeLpEG Tov 1), To f(x) Taipvel TwEG TOAD KOvTd 6To 2. £TO
1010 CUUTEPUGLOL PTAVOVLE, OV TOPOUTNPICOVUE OTL Yol X = 1 givan

2—1=(x—1)(x+1)=x

X
J)= x-1 x-1 +

b

omdte OTOV TO X Tapvel TIEG TOV TEIVOLV GTO
1 (x—>1), 10t t0 f(x)=x+1 mOipvel TYWEG TTOL
teivouv oto 2 (X+1— 2). Aépe howdv ot n f
€xel oto onueio 1 6pro (limit) 2 xon ypdpovpe
lim £(x) = 2.

x—1

Me 10 TPONYOVUEVO TOPEOELY L0 TAPOVGLAGOLE
HE omAO TPOTO KOt YOPig LoBNUOTIKY 0veTnpo- ul
™mta TV évvola Tov opiov piag cuvaptmong foe 0
évo, oNpeio X, Tov 6gV AVIKEL 6TO TESGIO OPIGHOD

™G, VIAPYOVY OU®G onueia TOL TEGIOL OPIGUOV TNG TOAD KOVTd 610 X. Timota
BéPara dev amorheiel TNV avaliTnon ToL 0piov HING CLVAPTNONG Kol GE VA ON-
peto X, Tov va avikel 610 medio opiopov . I'a Tapddetypa, £6Tm N GLVAPTN-

=V

1
on f(x)= gx + 2, mov givan opiopévn oto R. Iopatnpovpe 611 6t0v X — 0, TO

®

/(x) > 2, 8nkadn lim /(x) = 2. Onofws, limx* =0 kau 1333& =0,

BZ e VA
/T y:%x+2 y:x2 Y

0 R 01 > l R
—_— | — v — > |[—— ; O<— ;

(o) ) )
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Av ot ovvoptoeig f ko g £xovv 610 X, Opta porypatikovg apdpovg, dniadt
av lim f(x)= /¢, xou hm g(x)=1, 6mov /, kou ¢, mpaypotikoi apibuoi, tote amo-

X—>Xg

dekvoeton Ot
C o lim () +g(0) =4, +
e lim (kf(x)) =kl,

X=X

. lim (f(x)g(x)) =00,
f(x)) 4

. hm(f(x)) =0
© limy/f0o =4f

"E161, Y10 TOpASELYa, Y10 TV TOAMVULIKT GUVApTNon f(x) = x” +3x—9 &yovpue
lin%f(x) = lin%(x2 +3x-9)= 1in;x2 + 3lin%x—1in;9 =4+6-9=1.

[Mopatnpodue 0Tt yio T cuvapTnon f(x) = x° +3x -9 1oydel 1_in21 f(x)=f().

Avtd 1o exppalovpe Aéyovtag 0ti ) cuvaptnon f eivar cuveyng oto X, =2.
Ieviké pa covaptnon f pe medio opiopod A Aéyetor cuveynig, av yio ka0
x, € A wyder lim f(x)= f(x,).

XopaKTNPIoTIKO YVAOPICUO, LIKG GUVEXOVG GUVAPTNONG OE £VO KAEIGTO S1AGTNIO
glval 0Tl M YpOaPIKN NG TOPAcTAoT €ivol Hio GUVEXNG KOUTOAY, dSNAAON Yl TO
oYEOOUO TNG O€ YPEGLETAL VO GNKOGOVUE TO LOAVPL 0d TO YapTi.
ATOJEIKVIETAL OTL Ol YVOOTEG OGS GUVOPTHOELS, TOAVMVUUIKES, TPIYOVOUETPL-
k&G, ekDeTIKEG, AoyaplOKEG, aALd Kot 66eC TPOKHTTTOLY omd TPAEELG HUeTaED
aVTOV gival cuveyeic ovvaptnoelc. ‘Etot ioydet yio mopdderypo hm NUX = NUX,,
lim GuVX = GLVX, Kt hm EPX = X, (0Tav cLVX, #0).

X—>Xg

E®PAPMOI'H

Na vToAoy16TOVY T OpLa:

2
D 1im 2 dim (Vx4 +Vx 1) i tim X =2

x=>5  4X x->-3 X+ 3
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AYZH

. 3X+5 3545 20
i) lim ===
s 4AX 4.5 20

ii) 1irrg1(\/x—4+\/x+1):\/8—4+\/8+1:\/Z+\/§:2+3:5

X*—9 fim (X+3)(x=3)

) lim, x13 ATy amxe$H=-6.
AXKHYEILY
A" OMAAAX

1. Av f(x)=x" -3x, va vmoroyicete Tic Tiég (1), f(2), f(-1).

2. Av o(t) =t* - 5t + 6, vo, vrohoyicete g TIpéEG @(0) ko (1). o Toleg TG
Tov t etvan ¢(t) =0;

3. Avh(0)=ocuvvl —nub, va vmoroyicere Tig TYEG h(0) Ko h(%) [No woteg
TéG ™G Yoviog 0 €[0,27] etvar h(6) =0;

4. Av f(x)= %ln x*, va vmoloyioete Tig Tywég (1) ko f(e).

5. Tlowo givor To medio opiopov g cvvdpmmong f(x) = 27x;

(x=D(x-2)

6. T moteg Tyég Tov X efvan apvntikn n ovvéptnon f(x) = (x—3)(x—7);
[Toto gtvor To mEdio OPIGLOV TNG GVVAPTNONG G (X) = /(X —3)(X —7);

7. Av f(x)=3x" —2x—1 ko1 g(x)=2x-1, va Bpeite T1¢ GLVOPTHGELC

F@)+g(), () g0, L.
g(x)



No vtoloyicete To OploL:
i) Iirrg(x2 —-3x+4) ii) lirg[(zx —1)(x+4)] iii) lin}(\/; + —j

iv) lim(2npx + 300vX) V) lim(3npx + covyx).

4

No vroloyicete Ta Opa:

x - 5%
i) lim i) lim —— iii) lim[(x +1)ovvx]
>-23(x—2) x>-1X* +1 x—0
: 2 . X*=25 L
iv) fim > 16 V) lim vi) limw.
x—>4 X —4 x>-5 X415 X2 X—2
B OMAAAX

Av f(x)= L}, va. dgikete OTL f(x) + f(—x) =1.
1+e

"Exovpe meprppdéel [ie GUPUATOTAEY LA
unkovg 100 m, o opBoymdvia meployn
and Tig Tpelg mAevpég e H tétapn
AgVpa glval Tolyog. Av T0 PUNKOG TOL
Toiyov ov Ba ypnolorombet ival X, va EKPPACETE TO EUPAOOV TNG TTE-
PLOYNG MG CLVAPTNON TOV X.

"Eva kolvopikd pioutldvi, avoiktd omd Tavm, KatooKevdleTol £T61 OOTE
70 VYOG TOL KOl TO UNKOG TG Pdonc Tov va &yovv dbpoicpa 20 cm. Av
10 eAVTLavL £xel VYog h cm, vo EKQPAGETE TOV OYKO TOL MG GLVAPTHGON
tov h. Av 1 axtiva Tg Bdong tov givar I, va ekppaoete To UPadov TG
EMPAVELAG TOL MG GLVAPTNGN TOL I

e éva tplyovo ABI elvar AB = A" =10. Av BAI'= 6, va EKQPACETE TO
VYOG 0 TOV TPIYDOVOL 0o TNV Kopuen B, kabmg Kot to gpPaddv tov wg
cuvdptnon tov b.

Na ogt&ete OT1

Ix-5 1 Jieh-1_1

i) lim =—— i) im——=—.
) x>5 X—5 2\/5 ) h—0 h 2




19

1.2 H ENNOIA THX ITAPAT' QI OY

Egpantouévy Koumnving

Ao 1t 'eopetpia yvopilovpe 0Tl N €QATTOUE-

v evog kokAov (O, R) og éva onpeio tov 4 givar @
N evbeia & mwov eivan kKabetn otV axtivo OA4 6to
onueio 4. 'Eocto M éva dAlo onueio Tov KOKAOV.
Emedn 10 tpiyovo MAB givan opboydvio oto M,
70 A0pOIGHO TOV YOVIOV TOV A Kot B givat 90°. Av
vrobécovpe 611 T0 M KIVOOUEVO TTAV® GTOV KOKAO
mnodlel 1o 4, n yovia B telvel va yivel unoevi-
K1, owotTe 1 Yovio A teivel va yiver opOn. Andadn
N tépvovoa AM teivel va yiver kdbetn oty O4
OV oNpaivel OTL TEIVEL VO GUUTEGEL [IE TNV EQOL-
TTOUEVT €. B0 UTOPOVGULLE ETOUEVMG VO OPIGOVE OC EPUTTOUEVT TOL KOKAOL
(O, R) oto onpeio 4, v oplakm BEon ¢ tépvovcag AM, kabmg 10 M Kivoduevo
VO 6TOV KOKAO TEIVEL VO GUUTEGEL e TO A.
Tov 160dVVaL0 0VTO OPIGHO TNG EQO-
TTOUEVIG EVOG KOKAOV Ol TOV ¥pnot-
HOTOMGOVLE GTY] CLVEXELDL Y10 VO,
oploovEe TNV EQATTOUEVT] TNG VPO
PIKNG TOPACTOCTG LUOG GLVAPTNONG
o¢ éva onueio g,

A

SCxoth)

‘Eoto dowdv f pia cvuvaptmon kat F(x0)
A(x,, f(x,)) €va onueio mg ypoet- 0
KN¢ g mapdotoaong C.

»
A Xo x0+h X

[Taipvovpe ot éva aAlo onueio
M(x, +h, f(x, +h)) g C pe h=0.
[Mopatpovpe 611 Kabmg to M Kivovpevo navm otn C tinoidlel 1o 4, 6tov dnia-
oM h — 0, 10te 1 gvbeia AM eaivetar va Taipvel po oprakn 0éon € 1 omoio Aéye-
Tan pantopévn (tangent) g C 010 A. Ao 10 ool £XOVUE OTL O GUVIEAEGTNG
dtevbuvong g AM sivan

Mmr _ f(x, +h)— f(x,) ,
Al h
0mOTE 0 GLVTEAEGTNG dtevBuveong g epamtopévng g C oto 4 Ba givon

Epp =

e9o = lim (%, +hz_f(x°) .
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2riymaio Tayvrtyza

Onwg éyel Samotwdei Tepapotikd omd tov 'oddaio Tpv and TE66EPIC ALDVEG,
70 doTNUa S oL dtavveTal o€ ¥pdvo t sec (S) amd £va GO TOL APTVETUL VO
TEGEL 6TO KEVO EKPPALETAL OO TOV TUTO

1
S(t)==gt’
() 58"

6mov g = 9,81 m/s” eivar 1 otabepn emrdyvvon g Papdrag. ot dpmg Ho
elvar n oy OhTNTO EVOG GOUOTOC TOV TEPTEL EAEVDEPX GE £VOL OTOLOONTOTE GNUELD
™G TPOYLEG TOL, Y10 Topddetypa o0tav t =5 's;

Mmnopovpe va mpoceyyicovpe to {nrodpevo péyebog vroroyilovtag t uéon to-
x0tTO. G€ Vo, JUKPO YPOVIKO SLAGTNUO Yo TOPASELYHO, TOV EVOG OEKATOL TOL
devteporéntov, amd t =5 s oto t = 5,1 s.'Eyovpe:

Méon toxomto = dovudév dubotnua = S(5,1) — S(5)
1pOVOG 0,1

_ 4,905(5,1)? — 4,905 - 52

=49,5405m/s.
0,1

O mivakog mov akolovBel delyvel To AMOTEAEGUATA OLOUDY VTOAOYICUAOV TNG Mé-
OTG TOYVTNTOAG Y10 OAOEVOL KOl LUKPOTEPO. YPOVIKE, S10.GTILLOLTAL.

Xpoviko d1dotnua Méon tayvmta
5<t<6 53,955
5<t<51 49,5405
5<t<5,05 49,29525
5<t<5,01 49,09905
5<t<5,001 49,054905
5<t<5,0001 49,050491
5<t<5,00001 49,050049
Daiveron 6T KaBdS PIKPALVEL TO YPOVIKO SIACTNLA, 1] LEGT TOL- @
yomTo TANcLalel ohoéva kot meplocoTEPo oty T 49,05 Q
m/s. H oploxn ovt] T Tov HECHOV TOYLTHTOV GE OAOEVA :
KOl LIKPOTEPD YPOVIKA OlocTHaTo e Eva dkpo To t =5 opi- y + "
Cetar wg M otrypaio taydINTO TOL COUATOG OTav t=5 5. 'Etol |
N oTypoio ToHTNTO TOL CAOUATOG VOTEPA amd ¥Povo S5 s Ba B tyth
givor v = 49,05 m/s. :
[evikdtepa, ag vrobicovpe 6T T0 s Hotepo and t, Bpioke- |

Tl 670 onueio 4 Kot 0 EEETACOVE TOGO OLEAVETAL TO J1OVL-
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ouevo daotnua, otov o ypovog awéndei katd h. To kvntd davvel og ypodvo t
ddoTnua

0

S, =0A =S(1,) :%gtg

KOl 6€ Xpovo ¢, +h ddotua
1 o151 2
S, =0B =5(t, +h):5g(t0 + h) :Egt" +Eg(2t0h+h ).
Apa, n avénon tov doTHeTog o€ Xpdvo h givar
1
AS=S,-S,=AB =5g(2t0h+h2)

KOL 1] LEGT] TOYDTNTO GTO XPOVIKO Sidotnua omd t) og t)+ h o eivon
1
AS 5g(2t0-h+h2)
(t,+h)—t, h

_ 1

U= =gt, + 5 gh.

Kabbg opmg ehattdveron to h minoidlovtag to undév, yopic Toté va. yivetat ico
pe to undév, N péon toyvTnTe. Bo TANGLaler 6o Kot TEPIoGOTEPO 670 gt TV
OPLOKT OVTH TN TN AEUE GTIYUIaio TOYDTNTO TOV KIVNTOV GTN ¥POVIKN oTryun t
N amhdg TadTNTA TOV KIvNTo0 670 T .

0

Emopévamg, n toydmra v tov kvntod m ypovikh otiypn t) Oa eivan

L= 1imw = 1imA_S = g,
h—>0 h =0} :

[popavag otav T, =35, tote v =9,81-5=49,05 m/s, TYur TNV OTOiQL TPOGEYYICALE
KO TPONYOLUEVMG LE OptOUNTIKOVG VITOAOYIGHOVG.

Tnv idw Topeia propovuEe Vo akOAOVOGOVLLE KO Y10 TOV VITOAOYIGUO TG TOYL-
TG €VOG KIVITOD TO 0Toi0 KTEAEL EVOVYpapUN Kivior, o1 YevikoTepT TEpi-
TTOGN TOL 1) TETUNUEVT] TOL 1), OTI®G Aépe ot Duoikn, 1 BEon Tov TN YPOoVIKN
otypn t ekppaletar omd ) cuvapmon x = f (7).

[a vo Bpodpe v toxdmto 0V Kvntod ™ Ypovikn otiyun t, Oewpod-
pe 1o ypovikd Sidotnuo omd t €wg t + h pue h=0. To kwvnto oe xpo-
vo h petatomiCetan katd Ax=x, —x, = f(t, + h)— f(t,). Enopévog, n péon
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TOOTNTO TOL KIVITOV 6T S1APKELN TOV XPOoviKoD dtaothuatog h o ivar

oA Sl = f()
h h
Av GKEPTOVE OTMG GTNV TPONYOVLEVT EI01KN TEPIMTOOT), GUUTEPUIVOVLE OTL M|
TaydTnTa Tov Kvntod T Ypovikh otiyun t, Oa eivar
+ —

-0 h h—0 h

Anhadn Ba givat To 6p1o Tov AOYOL TNG UETAPOANG TG TETUNUEVIC TOL KIvNTOV
TPOG TNV AOENGN TOL XPOVOV, KabmG 1 TeEAeVTAiN TEIVEL TPOG TO UNOEV Y®PIC TNV
TPOYLOTIKOTNTA VO YiveTon {om pe To undév.

Hopaywyog s foro x =x,

Kot ta 600 Tponyodpeva TpoPAHaTa, LOAOVOTL OVAPEPOVTAL GE OLOPOPETIKOVG
EMOGTNHOVIKOVG KAAdOLS, TO Tp®dTO 0T ['ewperpia kot 10 dedTEPO 6T Mnyavi-
K1}, 001 YOOV GTOV VTOALOYIGLO EVOG Oplov TNG LOPPTG

limf(xo +hh)_f(x0) .

h—0

Yndpyovv Opmg Kot TOAAG dAAQ TPOPANUATO SLOPOPETIKNG PVCEMS, OTMG, Y10
TOPAdELY LA, EIVOL O OPIGHOG TNG EVTOONG EVOG PEVUATOG, TNG TOYVTNTOG LLOG Y1)-
UIKNG avTidpaomng, Tov oplakod KOGTovg otnv Otkovopia, To omoio 001yovV GToV
VTOAOYIGHO EVOC 0piov TNG 010G LOPPTG.

Av t0 TTpONYOUUEVO OPLO VTTAPYEL KOt EIVOL TPAYLATIKOG aptOuds, toTe AEUE OTL
n f elvan mopayoyicyn oto onueio X, Tov nediov opiopod . To 6pro awtd
ovopdletar mapaymyog g f oto X, cupuPolriCerar pe (X)) xon SwoPaleron * f
TOVOOpEVO TOL X,”. 'Exovpe Aowmov:

f’(xo)=lhiggf(x°+hz_f(x°)

INo mapdderypa, av BEAOVLE VO, VTOAOYICOVLE TV TOPAY®YO TNG GUVAPTNONG
f(x) =3x” 610 onpeio 4, epyaldpacte o¢ eEAG:

+  Bpickovpe ™ dogopd f(4+h)— f(4):
F(A+h) = f(4)=3(4+h) —3-4
=3(4* +8h+h*>—4%)
=3h(8+h)
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« Tw h#0 Bpiokovpe to mhiko LA+ =4 .
h

SAE =@ 3@+, o
h

ASSIORVACN

* Ymnoioyilovpe T0 Hplo lhirr(} p

limZ G+ S& 1im(24 + 3h) = 24.
h—0 h h—0

Apa, f'(4)=24.

H nopaymyog mg f o610 X, ekppdlet To poOpéd petofoing (rate of change) tov

y = f (X) og mpog 10 X, 6tav X = X,. 'Eto1, cvpewova pe 6ca exbécape oty mpon-
YOOUEVT] TTOPAYPOPO:

* O ovvteleotng 61€VOVVONG TNG EPATTOUEVNG TNG KAUTVANG TTOL givor 1) ypa-
Q1KY TapdoToot g cvvapmong f oto onueio (X, f(Xy)) Bo eivon 1'(x,),
MAadn o puBuodg petaBoing g f(x) ®g TPOg X OTAV X = X

*  Htaydmra evog Kivn o Tov Kiveital evfdypappa Kot 1 0éon tov otov dEova
kivnotg tov ekgpdletar amd m cvvaptnon X = f(t) Oa eivor ™ ypovich otryun t,

U(Zo) = f’(to),
Mhadn o puOuds petoforic me f(¢) wgmpogt dtovt=t.

XXOAIO
@

Yrdpyovv Kol GUVOPTAGELS Ol OTOIEC OEV £YOVV TO- ya
paymyo og éva onueio. Onmg gival, yio mopddetyua,
n ovvaptnon f(x) = |x| 010 X, =0. Aot 6tav h <0, y=|x|
&yovpe -~
0 X
lim QD =SO) o =h

_1,

h—0 h -0 h

evd 6tav h>0, éuovue %mgwﬂqmg%

f0+h)=1(0)
h

=1, TOV oNUOiveEL OTL dev

vrapyel o lim
h—0
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E®PAPMOI'EY

1 . H 0¢01m £vog viakov enpeiov wov ektehel e00VYpappn Kivion ekppaleTa
ne ™ ovvaptnon x(¢) =t* + ¢, 6mov 1o t peTpréTan og dgvTEPOHIENTTA.

a) Na Bpedei n péon TaydTNTO OTU TOAPOKATO YPOVIKA OLUCTNOTO:
i) [0,2] i) [0,1] iii) [0, 0,5] iv) [0, 0,1].

B) Na Bpedei n tayvnTa é6tav t=0.

v) Noa o3ed1006TEL | YPOUPIKI] TOPAGTOC TS GUVAPTNONS X = X (7).

0) Na oyeoracTtovv ot Tépvovses amo 1o O(0,0) g Ypopikn TapdoTacng pe
GLVTEAESTI] O1EV0VVONG TIC HEGES TUYVTNTES TOV EPOTIRATOS (01).
Eniong, va Ppelei kon vo oyedractel 1 epamtopév TS KOPUTOANG TS OV-
vaptnong x = x(t) eto onueio g pe = 0.

AYZH

o) Ao Tov oploid TG HEGNG TOYVTNTOG EYOVLE

2 2 I
nn5=ﬂ3%§ﬂ9=Lsmm N)Gzﬂ&%%g@:Lhms

B) H taydmta v 6tav t =0, givon

2
=nmﬁgﬂﬂlﬁg=nmﬂﬁﬂ=E@w+n=1mm.

h—0 h h—0

v
Y) Av o€ éva opBokavovikd cOoTNe 0 oplovTiog GEovag TaploTdvel To ypovo t
Kot 0 Katakopueog GEovag to X(t), tote N Ypoeikn mapdotact e cuvapTnong
2
1
x(t)=t"+t= (z‘ + Ej 2 gtva, ocoppva e 6oa yvopilovpe omd mv A" Av-
kelov, pa Tapafoin pe Kopven to onpeio (—%,—ij Kot dEova cuppeTpiog v

gvbeia t = - "Etot, £rovpe Vv mopaxkdTo Ypoeikn TopdcToo).
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xe x=3t
61 (2,6)
54 x=2t
41 x=1,5t
31 x=1,1t
x=t (epomtopévn)
2 4
x=t'+t
1 4
~~lo 1 2 11

d) Emedn ot tépvovceg diépyovrat amd to onpeio O(0,0) kat £yovv GUVTELECTEG
devbuvong 3, 2, 1,5 ko 1,1, ot e€iomoelg toug eivan X = 3t, X = 2t, X = 1,5t ko
X = 1,1t avtiotoiywe. Ot gvubeieg ovTéG £Y0VV GYESIAGTEL GTO TOPATAVED GYNLLOL .

H gpantopévn g Kaumving oto onueio g pe t = 0 Oa €xel cvviedeot) O-
gvbvvong 160 pe ™ otypoia tayvtnto 6tav t = 0, dnAadn ico pe 1. Eredon 0
EQATTOUEVT] VTN SLEPYETOAL KO 0O TNV apyn TV a&ovav, 1 eElcmon g sivot
X = t, dnhadn givor n d1xoTdHOG TG Yoviog TV OeTik®OV NUIOEOV®V.

3
2 . Aiveton ) ouvaptnon f(x)=—.
X

i) NapBpeein f'(3).
ii) Na Bpe0cein s€icowon g epantopéivig ™S kaprving s f oto enueio
mge (3, f (3)) KOl Vo 6YEO106TEL 1] EQamTOpéVY GVTH.

AYXH
3 3 3-3-h  h
i) E 3+h) - fB)=——-2= =— h=0
D Eovus JGHM) =S @) =37 w3 =5 Ty, e
__h
JG+-fG)_ 34n_ ~h 1
h h h(B+h)  3+h

Enopévog
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13 =

f(3 h) IO _tim ( 1 j__l
3+h

h—0

i1) H epamtouévn g xaumving g f oto on-
peio g pe X = 3 €xel cuvieleotn d1evhuv-
ong ico pe f'(3). Enopévag, n e&icoon
g elvat

] —
y=—§x+ﬂ. Ol 123456

Eneidn opwg 1o onueio (3, f(3))=(3,1) avnKel 6Ty EQARTOUEVN, £YOVUE

1
l=—-3+

338
l=-1+p
p=2.

, . . . 1
Apa, n e&lowon g epantopévng slvan y = —gx +2.

AXKHXEIY

A" OMAAAX
1. Na Bpeite v mopdywyo g GLVAPTNONG
) f(x)=3x+1 otox=3
ii) g(x)=x>+5 otox=-2

iii) o(X) = x> +2x oto X =4

1
2. Na Bpeite v mapdywyo g cvvéptnong T (t) = 7 oto t=1.
_|_
3. 1) To punkog L evog kokAov aktivag I etvon L = 2z7. No Bpeite to puOuod
petafoAng Tov L og mpog I, 6tav r = 3.

ii) To epPadov E evog kbkAov axtivag I eivarl E = 2. Na Bpeite to puOuod
petafoing tov £ g mpog I, 6tav r = 2.
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4. 1) Na Bpeite o puOuod petaforng tov eppadod £ evoc TETpoy®VOL TAED-
pag X ™G TPog X Otav X = 5.
ii) Na Bpeite to puOpod petafoing tov 6yKov evog Koov TAEVPAS X OC
POG X, otav X = 10.

5. Na Bpeite v e&lcmon ™ EQATTOUEVNG TNG YPAPIKNG TAPAGTOONG TG
GLVAPTNONG:
i) f(x)=x> o10 A(3, f (3))
i) f(x)=2Vx ot0 A(4,f(4)).

1.3 IAPATQr 02 *YNAPTHXHX

Opiouog Hopaymyov

‘Boto wa cuvaptnon f pe medio opiopov 1o 4, kar B 1o chvoro twv X € 4 ot

omoiam T eivon mopayoyioyn. Tote opileton pia véa cuvaptnon, pe v omoia
. x+h)— f(x

k@be x € B avtictoyiletar oto f'(x) = %mg il 2 ot )
—

avtn Aéyetan (Tpmtn) Tapaywyog (derivative) Tng T ko cvopPorileTon pe [~

H ocvvaptmon

o mopdeypa, av f(x) = 3x7, tote &yovpe:
f(x+h)— f(x)=3(x+h)> =3x" =3(x" +2xh+h* —x*) =3h(2x + h),
Koty h=0
f(x+h) - f(x) _ 3h(2x + h) _
h
Emopévag, f'(x)= %%(6x +3h) = 6x.

6x +3h.

‘Eto1, N mophymyog piag cuvépmong f oto X eivon ion pe mv ty g mopo-
YOYOL TNG CLVAPTNONG 6T0 onueio avto. o mapddetlypa, N TAPAY®YOS NG
Jf(x)=3x" 010 X,= 4 eivor fon pe v TR G ovvapmong f'(x) = 6x oo
x, =4, onhadn f'(4)=6-4=24.

H mopdywyog g cvvaptnong f ~ Aéyeton dedtepn mopaymyog g f xat oop-
BoAileton pe f".

SOUQOVO LE TO TPONYOVUEVO oV 1 TETUNUEVT €VOG KivnToD Tov Kiveitat gvbu-
yYpappmg givar X(t) ™ ypovikn otypn t, Tote M TayvTTA ToL Bar givan

v(t)=x'(¢) -
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Av 1 ouvdptnon v givol Topay®yIiGIn, TOTE 1| EXTAYVVOT TOL KIVITOV T1| YPOVL-
KN oTtypn t Ba glvon  Topdymyog TG TayvTTOG, ONANdn Bo 15YvEL

a(t) =v'(t) §icodvovauo a(t)=x"(7).

Hapayoyien Bacikayv Lvvaptijcewy

‘Eog tdpa n Topaydyion pag cvvaptnong f ywotav pe m Pondeto tov tHmov

vy J(x+h)=f(x)
J(x)=lim P

. 21 ovvérela Bo YvopiGOLHE HEPIKOVG KOVOVEG

OV O1EVKOAVVOVY TOV VITOAOYIGUO TNG TOPAYADYOL TTLO TOAVTAOK®V GLVOPTICE-

V.

* Hmropdyoyos g 6tabepis cuvapTnons f(x)=c

* H mapaymyog g ovvaptong f(x)=x”
"Eoto 1 ouvapton f(x) = x". Eyovpue

fx+h) = f(x)=(x+h)’ —x* =x>+2xh+h* —x* = 2x + h)h,

"Exovpe
fx+h)— f(x)=c—c=0 71 7
karyw h=0, — e
fGm=f) ! . 0o
h 0 X 0| X
o )= f(x)
onote 11133 P =0. () )
Apa ©)'=0.
* H nopayoyog g ToVTOTIKIG GUVAPTNONS f(X) =X vA p=x
‘Exovue f(x+h)— f(x)=(x+h)—x=h, ko yia h=0,
SR =f) _h_, @ .
h h 0] X
Enopévag lim L EHMD =)y, re
h—0 h h—0
=1
Apa (x)' =1. Y
® = >
0] X
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Koty h=0, +h.

[t = f(x) _Qxthh_
h h

Emopéve, Lingw = lim(2x+h) = 2x.

Apa (X2) = 2X

y=2x

y=x

=y
A 4

0 10)

CY) B

Amodekvoeton 0Tt

] -1, )
(X")' =vX"" 4mov v puoikoc.

O 1Om0og VTS 1oYVEL KOl GTNV TTEPITTMOGN 7OV 0 EKOETNC €lval pnTOC aplOuoc.

INo Tapdaderypo
IR s
(?j =) =-lx =t =g

X
' Y 1 a1 4 1
Ix) =| x| == x* =ox2=—0x
( ) 2 2 2Jx
Apa (X?) = px”~', 6mov p pnToC apduoc.

* H mapdymyog Tov nuX Kot ToV GUVX.

‘Ecto 1 ypogixt| Tapdotacn g cuvapmmons f(x) = nux (oynua 15). Av Adpov-
pe voyn OtL M TN G f(x) o€ éva onpeto X = X, €lvar 0 cvvteheotig Stevbuv-
oNG TG gPamTopévng ™G Kapmoang g f oto onueio (x,, f(x,)), pmopovpe va
GYEOIAGOVLE TPOGEYYIGTIKG TN YPOPIKN TOPAGTOCT TG f'.

[Mapatnpovpe 6T 1 Ypapikn mapdotacn g ' powalet pe ) ypopikn topdoto-
G1] TNG GLVAPTNONG GLVX.
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ol ° 0
! 45°! 135 2n A4
/ | | 10) | T, I X
| | | | |
| | | | |
| I | | | ] |
| | | | | I |
| I | | | ] ]
| I | | | 1 ]
I I | I | | ]
1 | | | | | [
I O R s S
I | I | I | |
1 | | 1 17T | |
1 | X

[Mpdyport, yioo th cuvaptnon f(x) =nux anodeikvoetat 6Tt
(MpXx)" = cvvX.

Emiong ywa tn cvvéptnon g(x) = covx amnodewvietat 0T
(ovvx)' = -nux.

* Hropdymyos Tov e* Kot ToV In X

[No v exBetikn| kon tn AoyaplBpukn cvvdptnon, pe Baon tov apfud e, amodet-
KvOeTaL 0T

1
(") =e" xar (Inx) =—.
X

Koavoveg Hapoywyiong

« H napaywyos T suvapTnong of (x)

"Eoto 1 suvéptnon F(x) = cf (x). Exovpe
F(x+h)—-Fx)=cf(x+h)—cf(x)=c(f(x+h)- f(x)), karyio. h=0

PGt =F@) _e(fcth)= /@) _ fG+m)=f(x)
h h h

Enopévog

o POt )~ Fx) hm{c flx+ h; - f(x)} '),

h—0 h h—0

Apa (e f(X)) =c-f'(x).
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o Tapaderypo (3x°) =3(x’) =3-5x* =15x%,

BEOREE

Kol (6Inx)' =6(Inx) =6

* H mopaywyog g ovvéptnong f(x)+ g(x)
‘Eoto n cuvaptnon F(x) = f(x)+ g(x). Exovue
Flx+h)—-Fx)=(f(x+h)+gx+h)-(f(x)+g(x))
=(f(x+h) - f(x)+(g(x+h)—g(x)),
kotywe h=0, LGN -F) _ fx+h)-f(x) glrt+h)-gx)

h h h
Emopévag
%’lingF(x_l—h})l_F(x)=£i1%f(x+h]3_f(X)+£in(}g(x+h})l_g(X)=fl(-x)+g,(-x)'

Apo (f(x)+g(x))' = f'(x)+ g'(x)
o Tapaderypo (x* +3%) =(x*) +(3x)' =4x> +3

K (xz—x+1j =(x2)'—(x)'+(§j Saxe1- L

X X

PACY)

* Tlopdyoyog T@V cvvopticemv f(x)-g(x) ko 2(x)

['o To yvopevo Kot To TNAKO GUVOPTICEMV OTOJEIKVVETAL OTL 1IGYDOVV Ol TOPOL-
KATO KavOVES TOPAYDYLIONG:

(f0)-8()' = f1x)- () + fix)- g'(x)

(f(x)]’ _ S0 809 f09) ')
2(x) (8’
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INo mapdderypo

(X-Mpx)" = (X)MUX+ X(MPX)" = NpX + X - GLVX
Kot

[x+lj' XD = (x+ D) (X)) =233 -2x . X -2X . —(X+2)
X

2 (XZ )2 X4 X4 X3

* H napayomyog cOvOeTng cuvéptinong

I'vopilovpe oM mog mapoaywyilovion ot cuvaptoelg X', NUX, cLuvX, e Kot InX.
Emiong, pe m Ponbeio tov Kavovov mopoaydyiong afpoicroTog, YIvouEVOL Kot
TNAMKOV UTOPOVLLE VO TOPAY®YIGOVE KOl TOAVTAOKOTEPEG GLVOPTNCELS OTWS
Yo Tapaderypa Tig (X +1)* kot (X +1)° 10 T1g omoieg £xovpe

(¢ +17) =(0¢ +D0¢ + D) =3x20¢ +1)+ 3¢ (X +1) =6x3 (X' +1) Ko

(¢ +17) =[0¢ +D20¢ + D] =62 (¢ +DOC + D)+ (¢ +1 35 =9 (¢ +1)°
[Ti¢ dumg Oo Tapaywyicovpe pa cuvaptnon O6mmng N F(x) =+/x* +1;
[Mapatmpovpe 6TL M GuvapTNoN F(x) Tpokvmtel av oty f(x) = Jx 6éc0v Le 6mov
X 10 g(x)=x"+1 Etvar, nhadn, F(x)=+x"+1= f(g(x)). IV avtd n cvvaptnon

F Aéyetar o0vOeon g g pe v f.

ATOdEIKVIETOL OTL Y10 TNV TOPAYWOYO G GOVOETNG CLVAPTNONG LOYVEL:

(FEO) = F'(g(x)-g'(x).
Anhadn ya vo Tapayoyicovpe T cvvaptnon f(g(x)), oe mpdTn eAon mapa-
yoyiloope v T oav va &yt ave&hpmmm petafAnti Ty g(x) Kot 6T GLUVEXELL
TOALOTA0GLALOVE E TNV TOPAY@YO TNG J.

Enopévacg,

(¢ +17) =30¢ +170¢ +1) =30¢ +1)° -3 = 9% (¢ +1)%

! 1
Emiong, eme1dn] omomg sidope, etvar (\/; ) = F , EXOVLLE:
X
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(\/x2+1) S (X +1) = L o= X

WX +1 X2 +1 41

Opoimcg, (Mu@x+ 1))' =couv(2X+1)-(2x+1) =2 -cuv(2x+1).

Y10V TopoKATo Tivake cuvoyilovtal ot Bactkol TOTO Kot KOVOVES TOPUYDYIeTG.

(€)' =0 (cf (X)) =cf'(x)
o1 f(x)g(x) = f'(x)g(x)+ f(x)g'(x)

(Vx) T ( )

(npx)’ = coVX F00) _ F(99(0) - F()g'(x)

(oovX)'=-npx 900 ) (9(x)?

(eX)V = eX

(Inx)'=§ (f(9(x)) = F'(g(x))-g'(x)
E®APMOTEX

l . No vroroyiotei | Tapay®Yog TOV GLVAPTHGEMV
i) f(x)=epx i) f(x)=np*3x.

AYZH
1) 'Eyovpe
S'(x) = (egx)’
_( X J, _ (Mux)’'cuvX —nux(cuvx)  cuviX+nuix 1
OULVX cuV’X oLV’ X cuviX
Apo (g¢x)'=

GUV'X

ii) ‘Exovpue
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f'(x)= [(n u3x)’ ]' =2-nu3x-(Mu3x)' =2 -nu3x-covdx-(3x)

=3-2nu3x-ocuvv3x=3-nu(2-3X) =3nuoX,

omov ypnotporonke n oxéon nu2a = 2nua cova.

2 . H 0¢0m €vog vikov onpeiov, To omoio ektelel vOOYpapun kiviion dive-
Tal 0o TOV TOMO x = x(¢)=1> — 6¢° + 9¢, 6mOV TO t peTPLETIN 68 dEVTEPOLENMTA
KO TO X G€ PETPA.

i) No Bpedei n TayvTnTe TOL SNUEIOV GE YPbHVO L.

ii) Iowa givon 1 TayOTNTE TOV GNUEIOV GE YPOVO 2 S KO TOLD, GE YPOVO 4 S;

iii) [167¢ To onpeio givan (oTrypaia) axivnro;

iv) Iléte To onpeio Kiveiton ot OeTIKI KOTEVOVVON KOL TOTE GTV APV TIKI
KoTevOLVOT;

v) Noa BpeOei To 0Ako drdoTna TOV £YEL OLOVYGEL TO GNUELO 0T OLAPKELL
TOV TPOTOV 5 s.

AYZH
1) H taydmra eivon

() =x'(t)= (£ — 61 +9¢) =31> —12¢ + 9.

i1) H toydmra tov onpeiov
og ypovo =25 eivol v(2)=3-2"-12-2+9=-3 m/s
KoL 68 XpoOvo 1 =4s givol v(4)=3-4"-12-4+9=9 m/s.

iii) To onueio givan axivnro, 6Tav v(t) =0, dNAad dOtav

3t —12t+9=0
t? —4t+3=0
t=1 71 t=3.

Apa, to onueio gtvar axivnto votepa and 1 s Kot votepa omd 3 s.
iv) To onpeio kveitan 61N BeTikn kKatevBuvon, dtav v(t) > 0, dniadn otV
3t° -12t+9>0
t* —4t+3>0
t-D(t-3)>0
t<l n t>3.
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Apa, To onueio kwveitor ot OeTikn KatevOovven ota ypovikd dacthuoto t <1
Kot t > 3 (ko 6TV apvnTiKn Katevbouvon otav 1<t < 3).

ZyMUatikd 1 Kivnon tov vAkov onpeiov propel va mopactadel wg eENg:

S I S
> > >

A 4

O~

S
-~
-~

A 4
A 4

»
° >
4 x=x(t)

e e

v) H amdotacn mov dtovobnke omd to kivodpevo onpeio etvat:

* XN JPKELD TOV TPATOL HEVTEPOAETTOV

S, =|x(1) = x(0)| =[4—-0[=4 m

e Andt=1 puéyprt=3

S, =|x(3) - x(1)|=|0-4|=4 m

e A6 t=3 péypr t=5

S, =[x(5) - x(3)|=[|20-0|=20 m
Apa, To olkd ddotnpa S Tov 01dvuce To onpeio ag ¥pdvo S s gival

S=8+8,+85,=4+4+20=28m.

AXKHXELY

A" OMAAAX
(Na Bpeite TIc TOPAYDYOVS TOV GUVOPTNCE®V GTIG 0oKNGEIS 1-18)
1.i)f(x)=-5 i) f(x)=x* i) f(x)=x".
2.)f(X)=x" i) f)=x i) f(x)=x .

3.0) f(x)=x i) f(x)=3x?, x>0.
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10.

11.

12.

13.

14.

15.

16.

i) f(x)=% if) f(x)=% if) f(x)zﬁ, x>0,
= i) f@=6x" i) =3

i) f(x)=% i) f(x)=6x/x.

X +2x—1

D fO)=x+32 i) FR) =2 +5+> i) f(x)=
x

1) f(x)=8x —mux+5 i) f(x)=6cvvx—8(x* +x).

) f(x)=(x+D*+1) ii) f(x)=nux(l-ocvvx).

i) f(x)=xcovx+3(x+1)(x-1) ii) f(x)=4x"nux-3x’cvvx.

2

i) f(x)= o i) f(x)= 2 i) f(x)= w.
X+l npx 1+ covx
i) f()=— A S ——
 l+ovvx S (x+ D)

) f(x)=(x-1)7° ii) f(x)=2x+1)’ iil) f(x)=(2x" —3x)".

i) f)=nw’x Qi) f)=mux’ i) f(x)=x-npdx iv) f(x)=e@3x.

i) f(x)=v2x*—x i) f(x)=1+nux.

X

e

D) f)=e" i) f)=e iii) f(x)=e"" v) [(x)=

—x°

e +e



17.

18.

19.

20.

21.

22.
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1) f(x)=In2x i) f(x)= ln—
iil) f(x)=In(ax+ B) iv) f(x) =InVx-1.

1) f(x)= Inx ii) f(x)=¢€"Inx.
X

1) No Bpeite t0 cuvteheot d1€H0VVONG TG EPATTOUEVNG TNG KOLTVANG
3

; t
™G cuvaptnong f(7) = "

+1
ii) Opoimg g KapmvAng g cvvaptnong f(0) = _ o GTO O1-

nuo + covvo
peio g A(%, f (%D

To Bdapog B og ypappdpia vog OnAvkod moviikion votepa omd t efdo-

Hadeg dlvetal TPOCEYYIOTIKG Omd TN GuvaptTnon B(t) =1+ i(t +2)?, 6mov

t <8. Na Bpeite to puOpd avdmtuéng Tov TOVIIKIoV: 1) boTtepa amd t efdo-
padeg kou ii) votepa amo 1, 2 ko 8 fdopddes.

y
A(0,3)

Na Bpeite to pOud peTaforng g amdcTaoNS TOV

onueiov A(0,3) kot B(x,0) og Tpog X étav X = 10. | s
0 B(x,0)

Na Bpeite TNV TN TOV o OGTE 1] EPATTOUEVT TNG YPAPIKNG TOPAGTOONG

™G ovvaptnong f(x) = ax(l— x) oto onueio g O(0, £(0)) va oynuotilet
pe Tov agovo x x yovia 60°.

B OMAAAX

3x
1. X oo onpeio TG KapmdOANG TG cvvaptnong f(x) = — M EQOTTOUEVT
™G gival mapaAAnAn oty evbeia y =3x +5; o

2. No Bpeite ta onueio g kapmdAng mg ovvapmmong f(x) =x’ —6x> +9x+4
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10.

OTO OTTOL0L O1 EPATMTOUEVEG EIVOL TAPAAANAES GTOV AEOVOL X 'X.

Noa Bpeite Ta onpeio g ypapikng mapdotacns e f(x) = Ll OV 01
x+

EQUMTOLEVES £iva TaPGAAAES 0N Sy0TOHO TG Yoviag xOy.

‘Eva copa kveiton oe évav dova €to1 dote 1 Bomn tov og ypovo t

va divetar amd tov tomo x(7) =1 —2¢* +¢. Na Bpeite tv taydTnTo Tov
oONOTOG 6€ ¥POVO t Kot va Tpocdlopicete TOHTE TO O vl akivnTo.
[ow etvor n emtdyvvon 1oV GOUATOG GTIS YPOVIKES AVTES GTIYLLES;

AV f(x)= Acvvor + Bnuox, va dgifete ot f(x) + o’ f(x) =0,
Av f(x)=ae”™ + Be ™, va deifete 611 f(x) = p’f(x).
Av f(x)=e", va Bpeite 10 1 ®ote va oyvel f(x) =3 f'(x)—4f(x)=0.

Na Bpeite v €GO TG EPATTOUEVNG TNG KAUTVANG TG GLVAPTNONG
f(x)=2nux-cvvx o610 onueio g pe X = %

O pvBuds g eotocvvleong P evog gutov divetal amd tov TOTO

P(I)= %, I >0, 6mov I 1 éviaon Tov pOTOS Kot a, ff oTadepés.
o+

i) No Bpeite v P'(1) M}, Onog Aéyetan, T pwToynuky 1KavOTHTo TOV
@LTov, Kabmg Ko v P’(0).

ii) No deiéete 61 P'(1) = é[l — ﬁP(I)]z.

H 0¢on evog vAikod onueiov mov Kiveital o€ Evay Katakopueo agova
dtveton amd tov TOmo y(7) = Anuwt, 6mov t 0 xpovos kKot Ta 4, @ ctade-
péc.

1) No Bpeite v Toy0TnTo Ko TV ETMTE)LVoT TOV GNUEIOL MG GLVEP-
on tov t.

ii) No ogi&ete 0T1 1] emttdyvvon elval avaloyn TNG ATOUAKPLVGNG Y.

iii) Na dei&ete Ot1, 6TOV 1 emTdyvvon gival 0, To LETPO TNG TOYVLTNTOG
glvan péyioro.



39

1.4 EGAPMOI'EX TQN I[TAPAT QI QN

To Kpitijpro tns Ilpartys Hapaymyov

Y& TPONYOVUEVEG TAEEIS YPEIBOTNKE VO EPOPLOCOVLE TIG LeBOdOLS TG AdyeBpag
kot g leopetpiog yoo va emAdcovpe TpoPAnpate 6to omoio 6Komdg NTav va
LLEYIGTOTOUGOVE 1] VO EAOYIGTOTOGOVUE TNV TN €vOg peyébous. o mapd-
derypa, petad OAwv Tov opboymviov pe v idwo tepipeTpo Pprikape Tic do-
6TA0ELG €Keivov TOV opBoymviov Tov xel T0 PEYIGTO gUPadOV Kot HETAED OA®V
tov opboyoviov pe to 1010 epPadov, avalntioape Tic dUCTAGELS EKEIVOV TOL
opBoywviov mov €xel v eddyiomn mepipetpo. BéPara ot péBodor mov ypnoipo-
TOMGOLE Y10 TNV EMIAVCT TOV TPOPANUATOV OVTOV SVGKOA LUTOPOVV VO EQUP-
LOGTOVV Kol Yo TNV ENiAVoT TPpoPANUaTov dAANG popenc. Me tn fonbeia Opumg
NG TOPUYDYOL UTOPOVUE VO SOTLIMGOVUE L0 YEVIKT LEBOOO TPOGIIOPIGHOD
™G HEYIOTNG N TNG EAGYLOTNG TIUNG EVOG LETARUAAOLEVOL HEYEOOLG.

Ag vrobécovpe, Yo mapadetypa, 6Tt BElovue vo Ppodue to PEYIGTO VYOG GTO
omoio pmopel vo. BAcEL Eva GOOL TTOV EKTOEEVETAL KATAKOPLPO TPOG TO. EXAVED
pe apytkn TaydTnTo U, = 20 M/s. Av 1 emtdyvvon g BapvTag etvor g =10m/s?,
101¢, cOUP@Va pe doa pog diddokel ook, To Vyog h Tov codpaTog VoTEpPa
amd t devteporenta Ba etvor

h(t) =20t — 5> = —5¢> + 20¢. (1)

Emopévog 1 ypagkn mapdotacn thg h(t) Ba ivan po TopaBorn n oroia:

"

e Téuvertov Géova twv t oto onpeio t =0 ot t=4. B

20 I

. . . __ B _ L !

[Mapovoialet péyroto yo t = =2 mov &ivot ico :

ue h(2) = 20. 20 |

|

|

e Eivar yvnoiog adéovoa yia t <2 kot yvnoing ¢bi- i
vovoa yio t > 2. 0 é T

Ag dovue tdpo Thg petafdirietar To TPOSHHO TG Topaydyov A'(f) =—10z+20
670 ddotnpa [0,4].

Avvovrtog v avicwon #'(¢r) > 0, Bpickovpe 0Tl aplotepd TOL 2 OTOL 1| GLVAPTN-
on glvar yvnoimg avéovoa, 1 Tapdymyos g eivar Betikn, evod de€1d Tov 2 dmov M
ouvdptnon gival pOivovoa, N Tapdywyog TG eVt OPVNTIKY.
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t |o 2 4
n(1)

+ 0 -

Ao to TopaTave EaiveTal Vo VITAPYEL GTEVY] GYECT] AVALEGO GTN LOVOTOVIO Kot
GTNV TOPAYMYO UOG GUVAPTNONG.
AmodevieTan OTL:

*  Av i ovvapmnon f sivar topoayoyioyn og éva dtdotnpo 4 Kot 1oy0-
el f'(x) >0 yw kabe ecmTepkd onpeio tov 4, tote n f eivar yynoiong av-
&ovaa 610 4.

*  Avumaovvaptnon f eivar topoayoyioyn og éva dtdotnpo 4 Kot 1oy0-
el f'(x) <0 10 kGOe ecmwTEPIKO GMEio Tov 4, Tote 1 T eivar yvnoiog bi-
vouca 610 4.

[Mopatpodpe akdpa 6Tt oto onueio t =2, 6mov n h mapovoidlet péyoto, n h'
unodevietal, evad ekatépwbey tov t =2 n h' aAralel Tpdonuo.

AmodeucvoeTor Ot

*  Av o g cuvaptnon fioydooy '(x,) =0 vy X, €(a,B), f'(x)>0
ot0 (a,X,) ko f'(x)<0 ot0 (x,,B), 101€ N f TApovsialel oo ShoTna
(a,B) Y X=X, uéyioto.

*  Avyo o cuvaptnon fioydouv f'(x)) =0 1 x, € (, B), f'(x)<0
010 (a,X,) Kot f'(x) >0 ot0 (X,,B), 10te  f Mapovcidlel oto didoTnpa
(a,B) yw X=X, ehdyoro.

yA

»T S (xo)=0 @
|
|

(x>0 l 1 (0)<0 J/ (x)<0 S (x>0

|
|
I  f(x0)=0

0 l N O : A
X0 X 4 Xo x

() B)
YXOAIO

Av yo T ovvdptnon f oyder f'(x,) =0, v X, € (a,B) Kot n TAPAy®YOS TNG
f’ dwatnpel TpooMuo ekatépwbey tov X, tote N f givar yvnoimg povotovn 6to
(a, B) Ko dev Tapovctalel akpdTATO GTO SIACTNHO QVTO.
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E®PAPMOI'EY

1 « Na Bpe0ovv To akpoéToTa TG cuvaptnong fF(x)=ax*+ Bx+y, a #0.
AYEZH

"Exovpe:

£ = @+ pr 1) = 2ax e .
f’(x)=0<:>2ax+,3=()<:>x=_£‘
2a

f'(0)>0o 20x+ >0 20x>-f.
B B

Enopévog, av a >0, 1018 f'(x) >0 via x>—2— kol f'(x)<0 yw x<—2—.
(04 (04

) B
—00 2a +00
S'(x) - 0 +
, g B : B
evo av a <0, tote f'(x)>0 yuo X< kot f'(x) <0y x>——.
2a 2a
B
X —_—
—00 2a +00
J'(x) + 0 -

B

Apa, n cuvapmon f(x)=ax’ +Bx+y, a#0 yio X= “u TOPOLGLELEL EAAYL-
(04

oto av o > 0 Kot péytoto av o < 0. H tipun tov peyiotov 1 tov ghayictov eivar ion
p BY 4P day -
e f|l-L-|=a| 5| +B| L= |+y ="
H ( 2a] (205] ﬁ(2aj 4 4a

2 . 'Evac min0vopog 1000 Baxtnproiov etodyetol o éva Opentikd péoov kK
OVOTTUGGETUL CULPMOVO, [LE TT) CVVAPTI G|

10007
100+ 7’

p(t)=1000 +

omov t 0 Ypoveg 6 Mpec. e OG0 Ypovo 0 TANOvonés TOV fakTnpdioy Oa
givar péyrotog kot morog 0a givan 0 IANOVGPROS aVTOG;
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AYXH

"Exovpe

1y 10000100+ ))—1000r-21 _ 10000100~ *)
P 100+2°) 100+
P(6) =05 10000100 £2) = 0 <> £ =107 t =10,

Eme1dn o ypovog t etvan Betikde, ) pila t =—10 amoppinteTon.
1000(100 — %)

——>0<100-7° >0 -100<0
(100 +£%)

p'()>0s
< (t+10)(t-10) <0< -10<t <10.

Enopévog p'(1)>0 yua 0<t<10.
"Eyovpe howdv p'(10)=0, p'(£)>0 oto (0,10) xau p'(r) <0, oto (10,+0),

Apa votepa and 10 dpeg Bo mapovsiactel 0 pEyiotog TANOLGHOG PakTnpidiny
7oL O glval i6og pe

1000-10 1000-10

10) =1000 + 1000 + =1050.
P0) 100 +10°

To Kpitijpro tns Acvtepns Hopaymyov

*  ’Eocto o ovvaptmon f, g omoiog n kopmdAn givon
pio mapaforr| ko n omoia yuor X = X, mapovctalel HEYIGTO.
Tote, yio Tipég KOvTd 610 Xy, 1 GVVEpPTNON £lvar avovoa
v X < X, Ko pfivovsa yua X = X,. Avtd onpaiver otin f’
amo Oetien yiveton apvnTikn, dnAadn ivor ebivovso cv-
vaptnomn. Apod howmov n ' eivan pBivovsa, n mapdywydg
™mg, oniadn n f” Ba eivan apymrTucy).

Emopévag, f"(x,)<0.

* 'Eoto topa n ovvaptnon f, g omoiag n koumdin sivat y
o TopafoAn Ko 1 omoia yia X = X, Tapovctalet EAGyIoTo. y=f(x)
Torte, yio TIHEG TOV X KOVTA GTO X, 1 cLVApTNON efvar EOi- “ /

Vouoa Yo X < X, Kot av&ovoa ylor X = X,. Avto onpaivet 6t 0
n ' and apvntik yiveton Betikn, onladn eivar avovoa
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cuvdptnon. Apa, N Tapdywyog g ', dniaon n " Oa elvar Oetikn. Emopévamg,
J(x)>0.

levucd:
‘Eoto f o suvdptmon mapoaywyiown oe éva didotnua (a, B) ko X, € (o, B).

Amodewkvoeton Ot

*  Av ioyoouv f'(x,)=0 ko f"(x,) <0, tote M f MApovsalet (Tomiko)
HEYIGTO GTO X = X,.

*  Avioyoovv f'(x,)=0 kot f"(x,)>0, tote N f TApovcialerl (tomiko)
ELAYIOTO OTO X = X,.

Av gmmAéov 10 X, givan 1 povadikn piCa e f', tote 10 f(X,) ivar oAkd axpo-
toto oto (a,B).

XXOAIO

Av yo o ovuvapon f oydovv f'(x,)=0 kot f"(x,) =0, t6t€ dev pmopel va
¥PMNOILOTOMNOEL TO KPITAPLO TNG 2NG TOPAYDYOL Y10 TOV TPOGOIOPIGLO TOV 0KPO-
tatov g f.

E®PAPMOI'EY

1. "Eva mapaBvpo £xel 10 dumhavo oyfpa Kol amoteAEiTon
amo éva opBoydvio Tov mEPIKAEiETOL 6TO GV PEPOS OO
éva nukdkiro. To mtapaBvpo &xer mepiperpo 30 pérpa. Na
Ppeite TIC OLUGTAGELS TOV TPEMEL VO, £YEL DOTE VO, PTAIVEL
0o 0vTO 0060 YIvETUL TEPLOGOTEPO PMG.

AYZH

* 'Eotm X 1 axtiva tov nuikvkAiov. Tote AB =T'A=2x.Av AA=BI =Yy, £{OVLE:

y:2x+y+%-27rx:30

2y=30-2x—7x (1)

H peyoivtepn mocdmra ¢otog Ba diépyetar and 1o Tapabupo, dtav 10 epPaddv
ToV elval péyioTo.
Av E 10 gufadov tov mapabvpov, Tote

E= 2xy+%7rx2 :x(30—2x—7r)c)+%7rx2 :30x—(2+%jx2,
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Snhadn E(x)=30x— (2 + %)f.
* 'Eyovpue E'(x)=30-(4+7n)x ka1 E'(x)=0< x= 30 .
4+r
30

Enedn E"(X) =—(4+ 7) <0, Guumepaivovpe OtL yoo X = Tz " oVVAPTNOT £XEL

™ péytotn T . ooty T awt tov X amo v (1) éxovpe

30 60 30
2y=30-2+nx)- = . =
y (2+m) don 4y Moremoptveg y=—=.

Apaywo x=y=

1~ 4,2 m, 10 mwapabvpo £xel To PEYIGTO EUPadO.
T+

2 . To képdog P o€ evpd a6 TV TOAN G EVOS AVTOKIVIITOV 0PIGUEVOV TOTOV
Kol 0 (povog Tapaymyns Tov t 6 dpeg oyetilovran pe Tov TOMO:

P(t) = 20(200—@—:2), t>3

Noa Bpebei To péyreto dvvaTo kEpooG.

AYXH

‘Exovue P'(¢) = 20(% - ZIJ . Emopévemg

P'(t):0<:>§—2t20<:>t3=125<:>t=5.

Oa géetdoovpe av N Ty t=35 avtictoyel o PEY1oTo KEPSOG e T Pondeta g
de0TEPNC TOPAYDYOV.

"Exovpe
P'(t)= 20(% - 2tj = 20(—% - 2) = —20[% + 2) <0, apov t>3.

Apa yio t=5 €yovue T PHEYIOTO duVATO KEPDOOG OV €ival 160 [E

P(5) = 20(200 — 50 — 25) = 20-125 = 2500 £vpd.
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AXKHYELY

10.

A" OMAAAX
Noa Bpeite Ta 0KpOTATO TOV GUVOPTHGEDV
i) f(x)=x>-2x i) f(x)=-3x"+6 i) f(x)=x"-2x+4.
Opoing tov cuvaptiocemv
i) f(x)=x-6x>+5 i) f(x)=—x"+3x+1
Noa dei&ete OTL 01 TOPAKATO GLVUPTNTELG OEV EYOVV AKPATOTO
i) f(x)=2x" i) f(x)=-x'+16 iii) f(x)=x’-3x" +3x-10

iv) f(x)=-x" +3x* —5x—11.

To dBpotopa dvo apBudv givar ico pe 40. Na Bpeite T peyardtepn Tyun
OV UTopel va TaPEL TO YIVOUEVO TOVC.

Amo 6ha ta opBoydvia pe epPadd 100 m? oo givar ekeivo mov €xet ™
LKpOTEPN TTEPIUETPO;

"Eva kovuti oynpoatog opboywviov maporinAemmédon e TeTpdyvn Pdon

KO avOIKTO amd Tave mpénet va £xel oyko 32 dm’. Na Bpeite moteg mpé-
meL va, €fval ol S106TACELS TOV KOVTIOV, GTE Y10 TNV KOTOGKELT] TOV VO
xPEWCETOL TO ELAYIGTO SVVATO LAMKO.

Av éva kouti oynuatog ophoymviov moporAnAemimédov pe Baorn TeTpd-
YOVO KOl OVOIKTO 070 TOvVe TPEMEL va €xel em@avela ion pe 12 dm?,
TO10G £1var 0 PEYIGTOG HVVATOG GYKOG TOV;

Noa Bpeite o onpeio g evbeiog pe e€iomon y = 2x -3 mov eivor TAnot-
£€0TEPO GTNV OPYY] TOV 0EOVDV.

H taybdmra evoc kopatog unkouvg 4 Héco 6To vePO eival v =k /& + %,
c

OmoL K Ko C Oetikéc atafepéc. T1o mo10 PNKOg KOUATOG EXOVE TNV EAG-
YLOTH TOYVTNTO,

Noa tpocdlopiotovy 600 Betikol aptbpol pe Tig €€1g 1010t TES:
To aBpoiopd Tovg va givar 10 kot 1o 40poicpHa TOV TETPUYDOVOV TOVG VO
glvan gdyyioTo.
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B OMAAAX

Av v=100p(1+1Inr)—100gr, 6mov P Ko q BeTikég oTObEPES, Vo deibete

OTL TO v &YEL TN LEYIOTN TN TOV OTAV 7 = P

q

1
2) 7 A e ’ ) ’
Av U=kX" In [; , 0mov x Betikn otabepd, va deigete OTL TO v EYEL T

LEYLOTI TN TOL OTAV X = T .
@

Ao éva OALO Aapopivog oYNIOTOS TETPAY®-
vov TAgvpdg 60 cm Oo kKatookeLAoTEL Eva 00-
¥€lo, OVOIKTO amd TAV®, POy KOTOVV Omd TIG
YOVieg TOV TEGGEPA GO TETPAY®OVO KO GTT) GV-
véyelo OImA®BOVV TPOG T, ETAV® 01 TAELPES. Nat
Bpeite moleg mpémel va ivol ol OGTAGELS TOV
d0yelov, MOTE va £YEL TO PLEYLOTO OYKO.

®élovpe  va  TEPIPPAEOLE o TTEPLOYN
16000 m? oynuotog opBoywviov pe peto-
PANTéc dlooTAGES KOl VO TN Y®PICOLUE GTN
péon. O opdytnc vy v mepippaén KooTi-
(et 9 evpd/m KOl O PPAYTNG YO TO YOPIGLO
6 evpd/m. No Bpeite moleg mpémel va eivar ot
OL6TAGELS TOL 0pHOYWOVIOL MGTE, VO EYOVLLE TO
EMIY10TO KOOTOG Yo TNV mepippaén pali pe to
KDPICLLOL.

e évav KOKAO OKTivag p va eyypayete 10 opHoymvio pe TO LeYOADTEPO
ouvaTo euPadov.

"Eva cvppua pmrovug 4 k6Beton og 600 TunpaTo pe To omoia oynuotilovpe

&vay KOKAO Kot £vol TETPAY®VO avTiotoiyms. Na dei&ete O6TL 10 dfpotopoa
TOV UPAdDV TOV dVO GYNUATOV Elval EAAYIGTO, OTOV 1 TAEVPA TOV TE-
TPOY®VOL givar {on pe TN O1dUeTpo Tov KHKAOL.

H épevva €yxetl deitet 0TL av o€ évav acbevn yivel po vTodopla Eveon,
TOTE VOTEPQ OO YPOVO t 1 GLYKEVTPMOT Y TOV PAPUEKOL GTO CLiLLYL TOV

7 o 7 A
divetatl omd ™ cvvaptnon y(¢) = 7

2 1
Oetcéc otabepéc pe k, > k. Na Bpeite 10 ypdvo t otov onolo 10 paproko

B0 TOPOLGLAGEL TN HEYIGTH GUYKEVIPMOOT).

(e"‘" - ), omov 4, k, kot k,
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‘Eva opropévo oynua 6tav ta&devet pe taxvtnta v km/h, katavaiovet

™mv ®po. 6+0,00010° Altpa kodoiuo.
Na Bpeite T cLVOAIKY TOCOTNTO KOVGIH®OV TOL Y¥peLaleTon yio va, d1ovh-
oet po amodotaon 1000 km pe otabepn tayvra v.

Noa Bpeite TNV TIUn TOL v Y10 TNV OTOI0 EYOVUE TNV OIKOVOKOTEPT) KOTO-
VAA®oN Kowoiuwv, kadmg Kot TNV TocoTNTo, KOVGIL®Y Tov ¥PpedleTon T0
oymue yo va. dtovocet To 1000 km.

Na oyoAdcete av 1 0TdvVTNGCT 6TO EPOTNMA i1) Elval EpapudcIun AOY®
™G LEYAANG OmOGTOONG.

AVO NAexTPIKEG avTIOTACELS TTPETEL V. £XovV dBpotopa 450Q. Twg mpé-
TEL VO, EMAEYOVV DOTE 0TV GLVOEDOVV €V TOPUAAA® VO dTvovy T HEYL-
GTN OAIKY avTicTooN;

To peonuépt éva 1otopdpo Ppioketal 20 yAidpetpa Popeing evog gop-
nyov mAoiov. To 1o6Tt0popo Ta&devet votia pe 40 km/h, kot to poptnyo
avatolkd pe 20 km/h. Av ) opatdotnTa etvor 10 km, Ba £xovv ot dvOpw-
oL TV 000 TAOIOV OTTIKN ETOPT GE KATOL0, GTIYLN;

I'ENIKEY AXKHXEIY

Av o cvppdtivn péfoog ivor opoyevig, TOTE 1 YPOUUIKT TG TUKVOTI-
Ta p opileTon og N palo ™G ava Hovado HNKovG ( p= ?j KoL LETPLETOL
oe yudypappa ava pétpo (kgr/m). Opmg av n pafdog dev glvar opo-
yevig Ko M palo TG HETPOVUEVT amd TO aPloTEPO GKPO TNG LEXPL TO
onpeto mov am€yel amd To AKPo AVTO AmOGTACT X LETPOL dtveTon amd T
ocuvapton m= f(x), T0te 0pilovpe OC YPAUUIKTY TUKVOTNTO p GTO ON-
HELO X TO Op1o %ing w, dnradn v mapdywyo e nalag mg

TPOG TO UNKOG. .
r X #l | I

Av vroBécovpe 6Tt yio po pafoo n palo tng divetan amd T GuVAPTHON
m= f(x)=+x, OTOVL T0 X peTpiéTon o8 PéTpa Kot N pale ™G og (IAo-
ypouua, vo Bpedet

1) H péon mokvotra tov tunipotog g pépdov oto ddotnua [1, 1,21]

ii) H ypappkr mokvotra g pafoov yuo x =1.
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To k6610g C NG NUEPTOLOG TOPAYDYNG X LOVAI®Y EVOG TPOIOVTOG OO
o Proteyvia mov amacyorel V epydteg divetal omd Tov TOTO:

C(x)=x" =3vx’ +5v° eupd

To x€pdog ava povada Tpoidvtog etvorl 16 —v vpd.
Na Bpeite mOGeg LoVAdEG TPETEL VO TOPAYOVTOL NUEPTCIMS Ko oo To-
GOLG EPYATES, MOTE VO £YOVIE ELAYIOTO KOGTOG KOl LEYLOTO KEPOOC,

e mo1d onpElo TG YPAPIKNG TAPAGTOONG TG GUVAPTNONG
f(x)=x" +3x —2x—1 N €QATTOUEVN £XEL TOV EAGYIOTO GUVTEAEGTY
otevbuvong;

Ye éva opbokavovikd cvotua divetar to onueio A(e, B) tov 1ov teTop-

tuopiov. Mo gvbeia & d1€pyeTon amd 1o A Kot TEPVEL TOVg BeTIKovg NULd-

Eoveg 0X kan Oy ota p Ko g aviiotoiyms. Na oei&ete oL 1 eAdylotn TiUn
2

Tov abpoicpotog p +¢q eivar ion pe (\/; + \/ﬁ ) .

[Totog KOAWVOPOG e GBpotopa SpETPOV Kot VYovg 20 cm yel To PéyL-

670 SLVVOTO OYKO;

‘Eva kudwvdpiko doyeto mpémetl va €xetl yopntikdtra 1 1t. Na Bpeite Tig

Sl0GTAGELG TOV 01 OTO1ES EAAYLOTOTOLOVV TO KOGTOG TOV LETAAAOL 0ITd TO
omoio Ha KaTaoKeLOOTEL TO dOYELD.

Amo évav KukAko dioko aktivag R apoaipovpe Evav kKokAko topéa OAB
Ko evovovtag Tig oktiveg OA4 Ko OB katookeLALOVLE VO KOVIKO TOTH-
pL.

Na Bpeite ) pEYIGTN YOPNTIKOTNTO TOV TOTNPLOV.

A

Av C(x) &ivol T0 GUVOAMKO KOGTOG Yol TV TOPOYOYN X HOVAS®OV £VOG
TPoiovToc, TOTE N cuvaptnon C Aéyetan 6LVAPTN G KOGTOVS, TO TNAIKO
C(x) ., , . z . Cx+h)-C(x) ,,
c(x) = —=% Aéyeton pé60 KOGTOG Kot TO OP1lo km(}T Aéyetan
X =

0pPLOKO KOOTOG.
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‘Ecto v, n toyvmTa 100 @OTOG GTOV 0EPQL Kot
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o) No amodei&ete OTL av Yo KAmTolo X To HEGO KOGTOG Eivat EAAy1oTO, TOTE
1oYOEL:
0pLOKO KOGTOG = HEGO KOGTOG.

B) Mo etoupeio ektipd 6t1 T0 KOGTOG (G€ SOAGPLN) Yo TV TOPAY®YN X
LOVAd®V €VOG TPoiovTog eivar C(x) = ﬁ -x? + 2x +2600.

1) Na Bpeite to KO6TOG, TO LEGO KOGTOG KO TO 0PLOKO KOGTOG Y10 TV
nmopoyoyn 1000 povadmv, 2000 povadwv kot 3000 povadwy.

i1) oo givon to emimedo Tapayyng ylo To 0Toio T0 HEGO KOGTOG Etval
TO YOUNAOTEPO KO TTOLO EIVAL 1] EAAYLOTY TN TOL LEGOV KOGTOLG;

Av X povadeg evog Tpoidvtog gival SBECIIES Yo TOAN O, TOTE 1) TIUN
noong p(x) g Hovadag Tov TPoidovTog AEYETOL GUVAPTI OGN CTioNC.
Ao TV TOANGN X UOVAO®V TOVL TPOIOVIOC, T GLUVOAKA £G000 &lvar
R(x) =x- p(x). H ocvuvéptnon R Aéyetan suvaptnon €668mv kot 1 mopd-
yoyog R’ Aéyetar opraki) cvvapTnoe £6600v. Eniong amd v modAnon
X LOVAS®V TOL TPOIOVTOG TO GLUVOALKO KEPSOG etval P(x) = R(x) — C(x).
H ovvéptnon P kokeitar ovvaptnon képdovg Kot n mapdymyog P’ ka-
Aeital opraKky] cLVAPTN G KEPOOVG.
o) Na amodeiéete 6Tt av To KEPOOG YloL KATO10 X ivol HEYIOTO, TOTE TO
oplokd 6000 etvar ool Le To 0plakd KOGTOG,.
B) [Toto etvar To eminedo maPAYMYNG TOV LEYIGTOMOLEL TOL KEPOT Yia, [ioL
gtarpeia, av n cvuvapnon kdotovg givar C(x) = 3800 + 5x —0,001x>
Kot 1 cuvdptnon (nong p(x) =50-0,01x; 4

L, N TOYVTNTO TOV GTO VEPO. TOUPOVO, LE TV i
apyn tov Fermat, pno axtiva ootdg ond éva

onpeto 4 tov aépa eOavel oe Eva onpeio B Tov
vepov aKkorovBmvtag o mopeia AIB n omoia
EAOYLOTOTOLEL TOV ATOTOVUEVO XPOVO. Na. amo-
deitete OT1

1) O xpovog oL ypeldleTor To MG Yo, T dradpoun A1 B etvan
JxX+d N J(d-x) +d

1(x)=
Y L,
i1) No voAoyicete v #'(x).
nuo_ v,

iii) No amodei&ete 611 ——
nup v,
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EPQTHXEIY KATANOHXHXY

1. O 6ykog tov durhovov opHoymviov Topai-
MIAemmédon ekPpaleTa e T GLVAPTNON
V(x)=x(2 - x)(3 - x). To nedio opiopod g L
GLVAPTNONG AVTNG EIVOL TO S1AOTN L - 2-x

A. [0,+00) B. (0,2) T. (=,0] A. [2,3].

4

2. X710 SumAoVO GYNLLOL TO LKOG TOV TN LOTOG yex
AB &ivon

A.x B.X* T xX2=x+1 A x-1-x. O/X

=Y

3. To guPaoddv tov durhovod opboymviov A(1,4) Bl4)
ABIA gtvon 63. H Tyun tov « givan

A8 B.2 I'-6 A.10.

»
»
P

Sh

A(1,-3) I(h-3)

4.  Z10 SmhovO YN0 EYOVLLE TN YPOPIKY|

TapAoTacT ™G cuvaptong f(x) = L
X

O1 TIéG TOL X Yo TIG OTOTIEG 1oYVEL

> 2 givou:

2+ X

A. x>2 B. -1<x<1 I -2<x<2 A x<-2.

5. Zto duthovo oynpo to onueio A kou B glivan
To, oNUEiol TOUNG TOV KOUTLADY TOV y4

1
GLVOPTHGE®V f(x)=nux kot g(x)= 5

2] 4 B
To pnkog Tov tunpatog AB eivat: .
0 X
AZBI T AL
2 3 3 6
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H ypagikr| mapdotaocn pog cuvaptnong
f @aivetar 610 durhavo oynpa. To w700
TOV SKEKPIUEVOV ADGEMV TNG £EICMOONG

(f(x)) = f(x) eivan:

A2 B.3 T4 A5 E.6

270 OUTAAVO GYNUOL EYOVLLE TIC YPAUPIKEG
TapacTacel; Svo cvvaptnoemy f kot g. To
GOpowopa f(2)+ g(2) tva:

A5 B.4 I3 A2

H gvbeia y = k B€hovpe va téuvet t dumho-
V| YPOPIKT TOpAoTOCT TG cuvaptnong f
o€ 4 J0POPETIKA onpeia.

Tote mpémet:

A k>-1 B.x=-1

I'k<-2 A 2<kx<-1.

Me Baomn ™ dumhovn Ypopikn TopaoTaon
™G ovvapmong f(x)=x"—2x / A=[0,3]
va ypayeTe ta akpoTaTa e cvvaptnong f.

51

VA
y=f(x)
N
A(3,2) B(4,-2)

ylk

[No kaBéva omd To TapaKdT® OpLo VO YPNCULOTOGETE TNV OVTIGTOLYN
YPOQIKT TOPAGTOCT Yo VO BPEiTE TNV TIUY TOV 1) VO TPOGOLOPIGETE OTL

OgV VTAPYEL.
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11. i) Av f(x)=-3x" ka f'(a) =12, Tol0 gfvan 1 T TOVL @

i) Av f(x)= 1 kot f'(a)= —%, TO1EG TIUEG UTOPEL VaL €XEL O @
X

i) Av f(x)=nux ko f'(a)= g, TO10 £{VOL TO GUVOAO TMV TILMOV TOV a;

12. Av yw t1g ovvaptmoeis f ko g woydovy f(3)=4, gB3)=2, f'(3)=-6 kot
g'(3) =5 va Ppeite Yo X =3 TIC TAPAYDYOVS TOV GLVUPTI|CEDV

W) frg B f-g 1) f-g 6)§

13. Av h(x)= f(g(x)) xar g(3)=6, g'(3)=4 xor f'(6)=7, va Ppeite Tov
apud h'(3).

14. Ty mpdTN YPOUUT TOV TOPUKATO TIVOKO VTAPYOVY O YPUPIKEG TOPOL-
OTAGELS UEPIKADV GVVOPTNCEMY KOl GTH OEVTEPTN YPOLUUN Ol TOPAy®yOoL
TOV CLVOPTNOE®V aLTAOV. No avTIoTOLYIoETE KAOE GUVAPTNON GTNV TTa-

paywyo e,

y y y W
\ 0[/\{ /Jv/; 0[ AN 3

9;_‘:
-
5
5
|
o 3
|







2 2TATIXTIKH

Ewcaywyn

O 6pog “LtatioTiKn” evOEYOUEVMG VO TPOEPYETAL A0 TN AoTivikn AEEn “status”
(moMtela, KpATOG) 1) OTOlaL, YPNCLOTOMONKE OPYIKE Y10 TO XOPAKTNPIGHO apild-
UNTIKOV OEOOUEVOV TOL OVOPEPOVTOL KVPIMG GTOV TANBLoUO piag ydpag. Mro-
pel Opmg va TpogpyeTat amo TV apyoio eAAnvikn AéEn otatilm (tomobetm, Taét-
VOU®, GOUTEPOIVM). ME TNV ELPAVIOT) TNG ZTATICTIKNG KO GTO TPADTO GTAOLO TNG
avAmTTLENG TNG Ol AVOPOTOL TNV TAVTICOV LE TNV ToPEdeon TEPACTIDV TIVAK®OV
pe dedopéva GYETIKA LE TOVS BavATOVG, TIG YEVVIGELS, TOLS POPOLG, TO TPOTOVTO,
TOVG AVOPES GE OTPATELGIUN NAKIO KTA., TPOSTAOMVTOG £TOL VL TEPLYPAYOLV
O1dpopa. ONUOYPOPIKA, OTKOVOULKA Kot ToATkd patvopeva. H apyoardtepn iomg
GLALOYN GTATICTIK®V GToLyEiV Bewpeiton N amoypapn TANOLGHOV ToL £YIVE TO
2238 n.X. oy Kiva amd tov avtoxpdropa Yao. Eniong, ototyeiddeig amoypapég
eatvetonl va Eyovv mpaypatonombel amd Tovg Xiveg, Tovg AlyurTiong Kot Tovg
[Tépoeg. O 0pog LTaTIoTIKY OVOPEPETAL ETIONG Kol 0t TO ZOKPATN (EEVOP®OVTOG
“Amopvnpovedpata’”) Kot and tov Aptototédn (“Tloitein”). Onwg yvopilovpe
amoypaen TAnBvcpob eiye eniong datoyBel ko amwd Tov kaicapa AVYOVOTO 6TV
nepiodo ¢ YEVVMOoNG Tov Xp1oTtov.

2TV apyotdTNTa, 1 GLYKEVIPMGN GTATICTIKOV GTOLKEIWV €lye GTOXO TOV €VIO-
ToUO TOV TOMTOV OV Elyav VTOYPEWDOT VO VINPETIGOVV MG TOAEUGTESG 1) VO
TANPAOGOLY EOPO. ZVOTNUOTIKY GLAAOYY] dedopévav Yia Tov TANBuoUd Kot TV
owovopio dpyoe kotd TN ddpkeln g Avayévvnong ot mokelg Bevetia kot
Drwpevtio oty Itadio, Kot ypiyopo enektadnke Kot 6 GAAeg ydpeg TG Av-
Tikng Evponne. O peydrog puBuodg Bvnootrag oty Evpdnn opeildtov otig
EMONUIKES ACOEVELEG, GTOVG TOAELOVG KOl OTIG AMUOKTOVIES. XTIG apyIKEG KOTO-
YPOPEG TV BovaTtov amd TNV TavoAr, T eoPepn acbivela mov gpeoviotnke
to 1348 kot kpdtnoe v omd 400 ypdvia, TPocTEONKAV GTN GLVEYELN KOl Ol
Bdvartol amd dAAeg outieg. Xta 1620 o Ayyhog eumopevopevog Graunt omd dety-
HOTOANTTIKY £peuva TOV EKOVE GE 01KoYEVELeg TOV Aovdivov PBprke 6Tt o€ kdbe
88 dtopa vnpyov 3 Bévator. Xpnoomoi®vTag Toug KataAdyous Tov Aovdivov,
mov €dvay 13.200 Bavdtovg to 1620, ektipnce tov TAnBvoud tov Aovdivov to
£€10¢ 0v10 ota 387.200 dropa.
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Mo TPayHOTIKA GTOVdaic. GTOTICTIKY Omoypaen TNV €moyn Tov ['ovAiéion
tov Kotaktnrn, oto 1€lo¢ Tov 110V audva, avapEPeTol o€ SAPOPES LOVADES
mopoy®yng g Ayyiiog 6mwg petardeio, yybvotpogeia k.6 Amd 10 160 £mg tO
190 awdva, N paydaio avamTLEN TOL EUTOPIOV OONGE TIG TOMTEINKEG apYEG OTN
UEAETT] OIKOVOLUK®DV OeS0UEVMV, OTTMG £ivor To e&aymyikd epmdplo, To TAN00G Kot
1N SVVOUIKOTNTA TV PLOEMYOVIOV KTA.

Evo molootepa 1 ZToTioTik) aoyoAeito povo pe v mopdbeon tepdoTiov M-
vaxov pe dedopéva Kot avapiBuntov StaypouidToy, GHUEPO LITOPOVLE VO dlo-
Kpivoupe o€ o oTOTIOTIKY €pevva Tpia otddlo: T GLALOYN TOVL GTOTIGTIKOD
VAKOD, TNV enegepyacio Kol TOPOVGINGT TOV Kot TEAOG TNV OVOALGT CLTOD TOL
VAKOU Ko TNV e&oymyn POV cvutepacudtov. Ta tpia ovtd 6Tddi extTyy-
FOVOVTOL LLE TNV EQOPUOYT KOTOAAMA®VY Yo KAOE TEPIMTOOT GTATICTIK®V HeBo-
v, OTm¢ Kot e TN Ponbeta t@v YToAoylotdyv, ol omoiol onueimcay tepdotia
avamTuEn OTIG LEPEC LOC.

SVUTEPAGUATIKA AOTOV UTOPOVLLE VO SOMGOVUE OG OPIGHO TNG “ZTOTIOTIKNG TO
ovvnbéotepo kot TAEov Yvooto optopd Tov R.A. Fisher (1890-1962), matépa tng
GUYYXPOVNG LTATIGTIKNG:

2TaTIoTIKY| €lval £va GUVOAO apy®V Kot HeBoSOAOYIDV Yia:

. 70 6XEO10GHO TNG J1UdIKACTNG GUAAOYNG OEOOUEVOV
. T GUVOTITIKN KOl ATOTEAEGLLOTIKY TOPOVGIOCT] TOVG
. ™V ovéAvon Kot £oymyn avTioTOl MV GUUTEPUCUATOV.

O KAGd0G NG ZTATIGTIKNG OV OGYOAEITAL LLE TOV TPADTO GTOYO AEYETOL GYEOLA-
opog mewpopdrov (experimental design) eva, pe Tov de0TEPO OoYOAEITOL 1] TTE-
prypogki otatieTikn (descriptive statistics), IOV OTOTEAEL KOl TO OVTIKEILEVO
HeEAETNG pog 6T cuvéyEl. TELOC, 1) EXMAYMYIKI] GTUTIOTIKI 1) GTOTIGTIKI] GL-
pmepacspororoyio (inferential statistics) meptloppdvet Tig peboddovg pe Tig omoieg
YIVETOL 1] TPOGEYYIOT TOV YUPUKTINPIOTIKOV VOGS HLEYGAOL GUVOAOV dedOUEVDV,
LE TN HEAETN T®V YOPOKTINPIOTIKMOV €VOG LKPOD DTOGLVOAOD TMOV JESOUEVOV.
‘Etot av, Yo mapddetypa, o Atevbuvrig evog oyoieiov eEetdlovtag éva delypa
100 amovcsldv TOV HoONTOV 0md TO GUVOLO TOV OTOVCIOV EVOG TPLNVOV aVol-
pépeL 6T0 GVAAOYO TV KanynTodv 6t 20 amod tig 100 arovoieg sivat adikatohd-
YNTES, TOTE AMANDG TEPLYPAPEL AVTO TOVL TOPATNPNCE. AV OUW®S ovapEPEL OTL TO
20% T®V amovcslmV gival adIKAI0AOYNTESG, TOTE CVUTEPAIVEL OTL TO TOGOGTO TOV
ATOLGIOV OA®MV TV LadNnTdV Tov GYoAeiov gival (Tepimov) To id10 pe avTd TOLv
detyparog. I[poPaivel dniaodn o€ pa eraymyn and to deiypa otov TAnbvouo.

H Ztotiotikn onpepa xpnoponolgitol eupitata oe OAOVG GYEOOGV TOVG TOUEIG TNG
avBpdmivng dpactnprotntag. Baocikég évvoleg ¢ ZTOTIOTIKNAG £X0VV EIGYMOPN-
ogl Kot evoopotobel oe Odeg Tig emotnueg. Amd T1g AvOpomiotikég, Nopkég Kot
Kowwvikég Emomuec (Apyaroroyia, Aaoypagio, Kowvovioloyia, Anpoypapia,
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...), Tig Duowcéc Emotueg (Puvokn, Xnueio, Actpovouia, ...), Tig Emotpeg
Yyelag (Iatpikn, Pappokevtikn, Blioloyia, ...), Tig Teyvoroyucéc Emotiueg (Mn-
yovohoyia, Tomoypagio, Navmnyw, ...) péxpt tig Emotpeg Oucovopiog kot At-
otknong (Owovopikd, Xpnuatiomplokd, Awagnuion, Marketing, ...), PAémovpe
V0L DVTELGEPYETOL 1) ZTATIOTIKT EITE PE TNV APYIKT TEPLYPOPIKT) LOPPY| TNG EITE LE
TIC TPONYUEVES OVOAVTIKES TEXVIKES TNG.

H avdAivon ctotiotikdv epevvov eival To kKuplotepo epyareio Epguvag o€ £val Le-
YOAO QAGLLO EPOUPUOYDY TOV TOPUTAV®D EMGTNUOV. Ot EpEVVEC TOV aVOpOTIVEOV
TINBVGUOV (GLYVE AVOPEPOLEVES KO (OG OTLOCKOTIGELS) OTOTEAOVV GTOVONIEG
MYES PAGIKNG YVAONG TOV KOWOVIKOV EMGTNHOV. OKOVOLOAOYOL, WYuyoAdyol,
KOW®OVIOAOGYOL KOl TOMTIKOL EMGTAHOVEG HEAETOVV ToKida Oépata Omwg mpod-
TUTO, £GOOMV-£EOOMV TV OKOYEVELDV KOl TV EMLYEPNCEMY, TNV EMLOPACT TNG
EMAYYELLOTIKNG OAoYOANONG TOV YOVAIK®Y GTNV 01KOYEVELOKT {®N, TIg GLYKOL-
VOVIOKEG Kol TOEIOIOTIKEG cLVNOELEC TOV KATOTK®V UG TOANG, TIG TPOTLUNGELS
TOV YNeoQOp®V Yo Toug vtoyneiovg kal 11§ Béoelg tovg. TloAld mpofinpa-
ToL TOV OVTIHETOTILOVY GNUEPA O1 EMLYEPNOELS OPOPOVV T SLOTPTON, OVTIKAL-
TdoTaoN 1 TO KPIoWo onueio avioyng GueKeL®V N TPoowrikov. O devduvtng
pag Propnyaviag mpémel vo eival oe BE0m Vo KOTOVOEL GTATIGTIKES EPEVVEG TTOV
Q(pOPOVY TNV TOLOTNTO TOV TPOIOVTOG KOl TNV OMOSOTIKOTITO TNG TOPAYWOYIKNG
dwdwocioc. Ipénet emiong va avtidapuBavetal TNy amoTeAEcUATIKOTNTO TS S0
ENIONG KOl TIG TPOTIUNAGEIS TOV KOTOVOAMTY GE L0 EPEVVA OyOopdc. Xvppov-
AEVLOLEVOG KO TOV GTOTIGTIKO UTOPEL VO TAPEL COOTEG ATOPACELS OVOPOPIKEL LLE
TNV EMEKTAON 1 U1 TNG EMYEIPNONG. ZNUEPQ KAOE Y10TpOG TPETEL VaL EXEL PUCTKES
YVOOELS XTATIGTIKNG oL O Tov fondncovv 1660 61Ny épevva OGO Kol GTNV Ko
Onuepwvn doknon tov Kabe popeng kot €idovg Tptkov M Proiatpiko, yevikd-
tepa, emayyéipatog. H EOvikn Zrotiotikn Ymnpeoia kdbe yopog devepyel oe
TOKTA YPOVIKA SIUGTALLOT OEUYLATOANTTIKEG EPEVVES, Y10 VO TAPEL TATPOPOPIEG
Yo ToV TANO®PIGUO, TNV ATAcyOANGT KOl TNV avePYio oTn X®pa. AvaAioya LE To
ATOTELEGLLOTO SLOUOPPDVETOL KO 1] KUBEPVITIKN TOALTIKY GTa. OEHOTO AVTA.
[Tépa amd Olo avtd, SomcTOVOVUE 0AOEVA KOl TEPLGGOTEPO VAL YIVETAL YprioM
neBOd®V TG ZTOTIGTIKNG Yo TNV VRTOSTHPIEN ddpopmv BEcemy. AkOUa Kot GE
AeontiKéc avTimopaéoslg (Kupimg oe TPoekAOYIKEG TEPLOGOVG) PAETOVIE TOVS
GUVOLIANTEG VO KAVOUV ¥p1oT aplBdV, GTOTIGTIK®Y GTOEI®V, YPOPNLAT®V Kol
Sy POUUATOV, Y10 VO SOGOVV EYKLPOTNTO GTIG ATOYELS TOVG KOl VO, TEIGOVV Y10
T AEYOUEVE TOVG.

[Mopandve £govv avapepOel EAdyiota amd To TESIN EQAPLOYDV TNG LTATICTIKNC.
[Ipopavag o Aemtopepnc TEPLYPOPT OAMV TV EQOPHOYDV gV glval duvarr. H
UEAETN OLL®G KOl 1] YVDGT TNG ZTOTIGTIKNG fondd oyt uévo 61N 6ot ¥p1on Tov
YVOOTOV HeBOS®V 0ALG KoL TNV AVATTVEY VEDV TEYVIKOV Y10l TNV OTOTEAEG LA
TIKOTEPT £EQYMYN XPNOLULOV GUUTEPUCUATOV.
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2.1 BAXIKEY ENNOIEX

IinOBvoudg - Metafiintés

Onwg avapépbnke kot Tponyovpéves, avtd mov pog evolopépet elvar va e€gtd-
GOVLE TO OTOLYELD EVOG GUVOAOL MG TPOG VO 1| TEPICCOTEPO YOPOUKTNPLOTIKA
TovG. Avtd cupPaivet, yio Tapddetrypo, OTaV EVOLOPEPOLLOCTE Y0

0) TIC TPOTIUNGELS TOV YNPOPOPMV EV OYEL TV TPOGEXDY EKAOYDV

B) Tov ap1Bpd TV VTOAAA®V LL0G ETLXEIPNONG

v) To BYOC, TOo BAPOG, TNV OLASA OULOTOG KoL TO VA0 TOV LoONT®V TG

I'" 16&ng Avkeiov

0) TIg CLVETELEG TOV KOTVICUOTOC GTIV VYELN TOV KOTVIGTOV KTA.

Ye kaféva amd To TopadElyIaTo dVTE EYoVUE Eva GUVOAO Kal BEAovpe va e&eTd-

GOVLLE TO 6TOLYElD TOV OC TPOGS Eva N TEPLOTOTEPA YOPAKTNPLGTIKE TOVG. 'Eva Té-

7010 oUVoro Aéyetan wANOvepog (population). Ta otoryeio Tov TANOLGHOL GLYVA

AVOQPEPOVTOL KOl MG LOVADEG 1| dTopo TOL TANOVGHOY. XT0 TPMOTO TOPASELYLLOL

£€YOVUE TO GUVOAO TOV YNOOPOPMOV KOl LG EVOLLPEPEL 1] TPOTIUNGN TOVG, TOLO0

“roppa” w.y. vrootnpilovv. X10 Tpito Tapaderypa EXOVLE TO GUVOAO TV pabn-

Tov ™ I Avkeiov Kot pog EVOLopEPOLY TO TEGGEPQ, YOPUKTNPIGTIKA TOVS: VYOG,

Bapoc, opada aipotog Kot eovlo.

Ta yopaKTnploTiKd mg mpog ta onoin e&etdlovpe Evav TAnBucud Aéyovtol peTo-

PAntég (variables) kot tic cupPorilovpe cuviBmg pe ta Kepoiaio ypappato X,

Y, Z, B,... Ot duvatéc TYéC mov umopel va, hpel puo PetaPAnti Aéyovtol Tiuég

™G peTafintg. Ano 1 drdoyikn €100 TV ATOU®Y TOL TANOVGLOD MG TPOG

£V0L YOpOKTNPIOTIKO TOVG TPOKVTTEL L0 GEIPE atd 6ed0UEVA, TOV AEYOVTOL GTOTL-
oTIKG dedopéva N TapatnPNoels. Ta oTaTIoTIKA dedopéva dev eivarl Kot™ avaykn

Sapopetikd. o mapddetypa, av e&etdlovpe TNV oudd0 CLOTOg OEKO ATOUMY,

TOL GTOTIGTIKG SESOUEVA 1] TOPATNPNGELS OV Ba TpoKvYoLV Umopel va sivat: A,

B, A, AB, O, AB, AB, AB, O, B. Ot dvvatég OU®OC TYES TOV UTOopEl Vo, ThpeL N

petafint “opddo aipotog” etvar ot €€ téooepic: A, B, AB ka1 O.

Tig petafAntéc Tig dtakpivovpe:

1. Xg moroTikég 1 KaTNYOPIKES PETAPANTES, TOV OTOIOV 01 TIHEG TOVG deV gival
apfpol. Téroteg glvar, Yoo mapdaderypa, n opndada aipatog (pe Tuég A, B, AB,
0), to eOLo ([ TIHEG aydpL, KOPITOL), OL GUVETELEG TOV KAMVIGUATOG (LLE TYEG
KOPOLOKE VOGTIHOTO, KOPKIVOG KTA), OTMG EMIGNC KoL 1] OIKOVOUIKY] KATAGTOON
Kot M vygio ToV avOpdOTOV (ToV PTOPEL VO YOPOKTNPIOTEL OG KOKT, HETPLO,
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KOAN 1 TOAD KoAn), KaOdG Kol TO EVOLLPEPOV TOV LOBNTOV Y10l TN LTATIGTIKY,
OV UTOPEL VO, OPOKTNPLOTEL WG VYNAD, HETPLO, YOUNAO 1] HNOAUIVO.

2. Xe mo6oTIKEG LETAPANTES, TV OToiwV ot TIHES gival apifpol kot dtokpivo-
vtou

1) X owkpirég petaPAntéc, mov maipvouv uoévo “uepovopéves” tipég. Te-
Toleg HeTafANnTég elvat, Yo Tapaoetypa, 0 aptBroc TOV VIOAANA®Y oG
emyeipnong (ne Twég 1, 2, ...), to anotéreoua g piyng evog Laptod
(netég 1, 2, ..., 6) KTA.

ii) Xe ovveyeig LeTaPfANTEG, TOV PTOPOVV VO TAPOLV OTOLOONTOTE TIUN EVOC
dtotnpatog Tpaypatikev opBpov (o, f). Tétoeg petafintés sivor to
Vyog Kot to Papog tov podntov e I Avkeiov, o ypdvog mov ypetdlo-
vtol ot podnTég va amaviioovy ota Bépato pag eEétaonc, n ddpkela
HL0G TNAEPOVIKNG GUVOLAAEENG KTA.

2viloyn 2ratioTik®v AedouEvawy

"Evog tpomog yio va Tépov e TIg amapaitnteg TANPopopieg Tov ypelalONACTE Yo
Kamwoto TANBuopo ivon va eEgtdoovpe OAa Ta dtopa (otoygin) Tov TANBLGHOD
MG TPOG TO YOPUKTNPIOTIKO TOL pag evolapépel. H pébodog avt cuAloyng twv
dedopévav kaleitar amoypa@i] (census). ['a mapdderypa, n Zratiotikn Yanpe-
oto g yopag pog (EXYE) kével kdbe 10 ypdévia amoypapn tov TAnducuov, n
omoio amotelel KOPLOL TNYN SESOUEVOV SNUOYPAPIKOD, OTKOVOULIKOD, EUTOPIKOD
Kol Bropnyoaviko yopaktipa. H tedevtaio amroypaer| £ytve to 1991.

Ye TOAMEC OU®G TEPMTOGELG 1 €€€TaON OA®V TV Hovadwv tov TANBucpol &i-
vat 60oKoAN 1 axopo Kot advvatn. 'Evag vmoynelog BovAeuTig, yio Tapadetya,
TPV 0o TIG EKAOYEG glvar SVoKOAO va eEeTAGEL GAOVG TOLS YNPOPOPOLG, YidL VOl
mpocdlopioet TL avtiknym €xovv yia Tig Bécelg Tov. Eniong o kdémog, o ypdvog kat
ta £€0da mov yperalovtal yio T SeEaywyn oG omoypoens eivol TOAAEG POPES
OPKETA UEYAAM, 10img 6tav 0 TAnBvuoudg mov e€etdleton elvar apketd peydAog.
EEGAAOV évog KOTOOKELOOTAG EKPNKTIKOV UNYOVIGUOV 1] NAEKTPIKOV AVYVIHOV
glval adHvato vo S0kl OAOVS TOVS TAPOUYOUEVOVG UNYXOVIGHOVGS, Y10l VO, EAEY-
YEL TNV OTOTEAEGHATIKOTNTA TOVG, 1| OAES TIG TOPAYOLEVEG AVYVIEG Vi VO, EAEYYEL
10 Ypdvo Lwng toug. Opoimg o yaTpdg Yo Vo, VTOAOYIGEL TNV ATOTEAEGLOTIKO-
T EVOG VEOU QOPLAKOV OTNV KATATOAEUNON Hiag acBévelag elvar advvarto va
TEPUEVEL VO OOKIHOOTEL TO PAPUAKO GE OA TO ATOLO TTOV TAGYOLV A0 T GL-
yKekpéVN acbévela. Omov Aomdv 1 amoypan ival SOGKOAN, adOvaTn 1 OKo-
VOUIKG KOl YPOVIKA OGOUPOPT], O €PELVNTNG UALEVEL TANPOPOPIES OO KATOL0L
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pKpn opdida 1 VTOGHLVOAO TOL TANBLGHOD, TO omoio kaAeitat deiypa. Kdavel Tig
TOPOTNPNCELG TOL GTO SELYHOL AVTO KO LETA YEVIKEVEL TOL GUUTEPACLLATE TOV Y10
oloKAnpo tov mAnBuoud. Ta cvopmepdopoto OpmG Tov Bo TpokvYoLVY amd ™
peAéTN Tov detypotog Ba elvar aglomota, Ba 1yvovV SNANOT LE TKOVOTOINTIKY
axpifela yio oAdKAN PO TOV TANBLGUO, oV 1) ETAOYT| TOL OEIYILATOG YIVEL IE GOOTO
TPOTO, MGTE TO delypa va eival, OTWG AELE, AVTITPOCOTEVTIKG TOV TANOVGLOV.
v mpdln, éva delypa Bewpeitor avtimpoconenTikd evog TANBuco, by €xel
emheyel KOTA TETOW0 TPOTO, OOTE KAOE povada Tov TAnBvoov va €xetl v idwo
dvvaTdtnTa Vo EmAEYEL.

H emAoyn 100 avTmpooomnenTiko delyatog ivar “eK TV oV ovK Gvev”. Amo-
telel oD coPapn kot dOoKoAN dradkacio. O Kakdg oYeONGUAOC Kol 1] EKTEAEGN
NG OTATIOTIKNG £PEVLVAG, 1| LI OVIUTPOCOTEVTIKOTNTO TOV OELYHATOG, O [T Gm-
ot6¢g Kabopiopdg tov peyédovg tov deiypotog amotelovy ueptkd Pacikd pelo-
vekTpate ot dtedtkacio emA0YNG VoG delylatog. ATd TV AAAN TAEVPA, OTIC
amoypagég amatteitor cuvnbwg peyaiog apBudg amoypapiwv. Tapovsialetal
£€T61 1) AVAYKN TPOCANYNG Kol EKTaidevong pHeydAov aptBpol vraAlniov. Adyw®
TOV HEYAAOL YPOVOL KOl KUPIMG TV GNUAVTIK®OY EE00®V TOL OTAITOVVTOL, TOA-
AEC (POPEC YPNOUYLOTOLOVVTOL OVETOPKADG EKTALOEVIEVOL OTOYPOAPEIS [E KIVOLVO
Vo GNUEDVOVTOL AGOT 0QEIMOLEVA G AVTOVG.

A&ilel va onueiwbet 6T pia “mpocekTikn” emiloyn HKkpdTEPOL delypaTog elval
Suvatdv va dDoEL KOADTEPO ATOTELEGHOTO OO EVO LEYOADTEPO delypa Tov dev
&xet exheyel katdAAnia. Evoeiktikd givol To Tapadelylo TV TPOESPIKMY EKAO-
yov tov HITA 10 1936. To meprodwd Literary Digest ypnoomoimvrag delypa
2.400.000 atépmv mpoPreye vikn tov Landon pe mocootd 57%. Avtifeta, 10
dnpookomikd ypapeio tov G. Gallup ypnoiponowwvtag deiypo 50.000 atopwv
npdPAeyE TO0 6(6TO amoTéAesa TOL Ty Vikn Tov Roosvelt e mocootd 62%! H
TOTOYDOING OTOTUYIC TNG OMLUOCKOMNONG TOV TEPLOFKOD OPEIAOTAV GTO YEYOVOG
OTL TO delypa TOL EMEAEYN OEV NTOV AVTUTPOSMTEVTIKO TOL TANOLGLOD.

Ot apyég Kot ot péBodot Yo T GLAAOYN Kol avAAVGT SESOUEVOV OO TEMEPQL-
ouévoug TAnBuopotg givat To avtikeipevo g Agtypatoiyiog (Sampling), wov
amotelel ™ Paon g Zratiotikng. [evikd, pmopovpe va modpe 1L | 0pydvmon
NG GLAAOYNG Kol eMeCePYCiag TMV GYETIKMY O0EOOUEVMV KOl TANPOPOPLOV Yi-
VETOL KATE TPOTO TOL Y10, OESOUEVT] OKPIPELD VO EMTVYYOVETOL TO YOUNAOTEPO
duvaTd KOGTOG 1], AVTIGTPOP®S, Vo eEacpailetal | péytotn dvvatn axpifeia tnv
omolav EMTPETOLY TO. LEGO TTOV SLBETOVLE.
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AXKHIELY

[Moteg amod T1g TapaKAT® PETAPANTES EIVOL TOOTIKEG KOl TOIEG TOGOTIKES;
AT6 TIg TOGOTIKEG TOLEG EIVaL SLOKPITES KO TTOEG GLVEXEIS;

o) Bapog o1) Tomog KoTaywyng

B) ApBoc TpoyeimV aTuYNULATOV 0) Endryyehpo

v) ®Oro 1) ApOUOG TSIV GTIV OIKOYEVELL
§) OwoyeveloKkn KATAGTOON 0) BoBpoloyia oto okdit

€) Xtafpun g Aipvng tov Mopabova 1) NoOLEPO YUVOIKEIDY TOTOVTOLDV.

2TIC TOPOKATO TEPIMTMOGELS TOLEG Uopel va elvar o1 HeTafANTEG TOL oG
evolapépovv; Na yivel 1 S10Kp1oT| TOVG G TOIOTIKEG 1) TOGOTIKEG KOl VOl
avaeepBolv LepiKég duVaTES TILES TOVG:

o) E&etdlovpe éva delypo vraAMAmV oG eTaipeiog.

B) E&etalovpie €va deiypa mpoiovTov amd Lo Topoywym.

v) E€etdlovpe éva deiypo niebeatdv.

0) E&etdlovpie Toug KohaBoo@aploTég piag Opadag oe VoV aydva.

INo vo Bpodpe TOlEG EKTOUTEG GTNV TNAEOPACT] £XOVV TN UEYOAVTEPT
OKPOOUATIKOTNTO omopacicape vo mdpovpe detypo 500 tiebeatdv.
[Motog givar, Katd ™ YvOUN GOC, 0 KAAHTEPOS GO TOVG TAPAKAT® TPO-
TOVG, Y10 va. Thpovpe to delypa; Elvar kaAvtepo va ndpovpe:

o) Lovo avopeg, B) Hovo yuvaikeg, y) dropo ond Tig peydieg mOlelg

0) dropo Ldvo amod TV emopyic, €) ATOUN OO SLAPOPES TEPLOYEC.

Tt €xete vo TOPOTNPNCETE Y10 TA TOPAKATO EMAEYOUEVO OETYLOTOL;

o) ['a vo Bpovpie 0 TOGOGTA TV 0VOPOV KoL TOV YOVOIK®V 6TV EAAG-
o0, TNYOIVOVLE GE PIoL LEYAAN GTPOTIOTIKY HOVASO KOl POTAUE OAOVGS
TOVG GTPUTIDTEG, TOGOL AVOPEG KOl TOGES YUVOIKES VITAPYOLV GTNV Ol-
KOYEVELL TOVC.

B) Kdmotog 0élel va oynuoticst pio 10£0 Y100 TO OOTELECUO, TV EMEP-
YOHEVOV PBovievTiK®V ekAoymdv. Tnlepwvel Aowmdv oe Guyyeveic Kot
(@1AOVG TOV KOl TOVG POTAEL GYETIKA.

v) T va exkTipunoovpe 1o Katd Ke@aln elc6on e twv EAAveov maipvov-
pe éva detypa amd o Kodwvakt tov AOnvav.

0) [a va dovpe mmg d1acKkedAlovy o1 VEOL TNG YOPOG UOG ETAEYOVLE
Kdmolovg pobntég amd dtdpopa AdKeLd TNG ATTIKNC.

€) O devBouving evog Avkeiov amoPAcioe Vo KOTAYPAWEL TOVG AGYOLG
G amovciog TV padnTodv and 1o AVKEL0 Katd Tn S1dpKELd TNG OKaL-
OMUAIKNG xpovids. IV’ avutd Tov Adyo Tpe ®¢ deiyLor OGOVE OTOVGio-
ocav 10 Noéuppro.
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2.2 TAPOYZXIAXH XTATIXTIKQN AEAOMENQN

2ratiotixoi Ilivakxeg

Metd T GLALOYT TOV GTATICTIKMV O£dOHEVMV givar avayKaio 1) KATAGKELT G-
VOTITIK®OV TIVAK®V 1) YPUPIKAV TAPUOTAGE®V, DGTE VA vl EDKOAN 1 KOTOVOT-
o1 TOVG KO 1] QYY) COWOTOV GLUTEPACUAT®V. H Tapovsioon TV 6TOTIGTIKOY
dedouévav og TIVOKEG YIVETUL [LE TNV KATAAANAN TOTO0ETNON TV TANPOPOPIOY
GE YPOULES KO GTHAES, LLE TPOTO TTOL VoL S1EVKOADVETOL 1) CVYKPIOT) TV GTOYEIDV
KOt 1 KOAOTEPT] EVIUEPMGT TOV OVOYVAOGTN GYETIKA e TN dopun Tov TANHLGHOD
OV EPEVVALLE.

Ot mivaxeg dtakpivovtal GTovg:

(L) YEVIKOVG TTIVAKEG, 01 00101 TEPIEXOVV OAEG TIG TANPOPOPIEG TOV TPOKVTTOVV
amo pio oToTIoTIKN £pguva (GVVIHOMG e OPKETA AETTOUEPELOKE GTOLYXEID) KOl
amoteAoVV TNYEG GTOTICTIKOV TANPOPOPLOV OTN SAOECT TOV EMOTUOVOV-E-
PELVNTOV Y10 TAPOTEPO, AVAAVGT Kot EEQLYMYY] GUUTEPACUAT®V,

B) ewdkovg wivakeg, ot onoiol gival cuvontikol kKot cageic. Ta otoyeio Tovg
ouvNB®G Exovv ANEOEl amd TOLE YEVIKOVG TIVOKEG.

Ké0e mivakag mov £yl KOTOOKELOGTEL COOTA TPEMEL VOL TEPIEYEL:

(L) TOV TITAO, TOL YPAPETOL GTO EMAVED HEPOG TOV TIVOKOL KO ONAMVEL LLE CAPTVELDL
KOl GUVOTITIKA TO TEPLEXOUEVO TOV TIVOKCL,

B) Tig emKePAAIDEG TOV YPOUUDV KOl GTNADV, TOL OE(YVOLV GUVOTTIKA TN VO
KOl TIG LOVAOEG LETPTOTNG TV OEOOUEVMV,

Y) 10 KOp1o ocdpa (Kopuod), TOV TEPLEYEL JLOYDPICUEVO LEGO OTIS YPOUUESG KoL
OTLG OTNAEG TOL GTATICTIKG dedopEVa,

d) TNV TN, TOL YPAPETOL GTO KAT® UEPOG TOL TIVOKOL Kot SEXVEL TNV TPOEAELO
TOV CTOTIOTIKAOV GTOLYEI®MV, £TGL DGTE O AVAYVAOGTNG VO AVOTPEXEL G AVTNV, OTOV
embopet, yia emaAnbevon otorygiov 1 Yo Ay TEPLGGOTEPOV TANPOPOPLADV.
[Mopaxdtom divovtol peptkoi 6TaTIoTIKOL TIVOKES, TOV S1EVKPVILOVY TNV EQAPLO-
YN TOV TPONYOVLEV®V EVVOLDV.

Hivakag 1
[TAnBvopdc g EALGSOG (o€ ekaToppvplae) KoTd HEYAAES OHAdES NAKIDV
Hlwio | Amoypaor| | Amoypaor| [ Amoypaer| | Extipnon | Extiunon
(o€ €1) 1971 1981 1991 1993 1994
0-14 2,22 2,31 1,97 1,85 1,81
15-64 5,58 6,19 6,88 6,99 7,04
> 65 0,96 1,24 1,40 1,54 1,58

IInyn: EXYE, 1996




Mivakag 2
Emopdveio kot mAnfoucpdc tov katoiknuévov vnotov g EAAAdag pe
TnBvouo, katd TV amoypaen Tov 1991, ave tov 10.000 Katoikwmv.

Katownpévec Emedveln | TTAnBvuopdg kotd Tic amoypapés
Voot o€ T.)N. 1971 1981 1991
Kpnm 8.261,183 | 456.471 | 502.082 | 539.938
Evpouwa 3.661,637 |  162.986 | 185.626 | 205.502
Aéopog 1.635,998 97.008 88.601 | 87.151
Podog 1.401,459 66.606 87.831 | 98.181
Xiog 842,796 52.487 48.700 | 51.060
Kepaiinvio 734,014 31.787 27.649 | 29.392
Képropa 585,312 89.578 96.533 | 104.781
2apog 477,942 32.664 31.629 | 33.032
Afjpvog 476,288 17.367 15721 | 17.645
Zdxovhog 406,612 30.180 30.011 | 32.556
Na&og 389,434 14.201 14.037 | 14.838
Odacog 383,672 13.316 13.111 | 13.527
Agvkado 301,106 22917 19.947 | 19.350
Kag 287,611 16.650 20.350 | 26.379
Kdaivpvog 110,581 13.097 14.295 | 15.706
ZoAapiva 91,503 23.065 28.574 | 34.272
Zopog 84,069 18.642 19.668 | 19.870
Atywa 77,014 9.553 11.127 | 11.639
I[InyM: EXYE, Anoypaogn 1991
MMivaxog 3
Epyotwkd atvoynpota kotd opddeg nAMkidv
"Etn 1990-94
Hhulo 1990 | 1991 | 1992 | 1993 | 1994
Katm tov 15 18 9 10 16 5
15-19 731 564 437 735 442
20-24 3323 2785 2755 2981 2696
25-29 4277 3921 4246 3881 3717
30-34 3952 3700 3388 3348 3282
35-39 3589 3146 3233 3230 3000
40-44 3237 2803 2911 2880 2903
45-49 2839 2593 2784 2608 2403
50-54 2727 2564 2286 2095 1877
55-59 2304 2230 2185 1699 1664
60-64 728 720 688 420 523
65-69 121 150 140 66 96
20OVoAO 27846 25185 25063 23959 22608

IInyn: IKA, EAAnviko Ivetitovto Yyewng kot Acepdletog g Epyaciog
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Mivakag 4

Xapaktnpiotikd 40 pabntav I' 16éng evog Avkeiov.

Babpog Yyoc | "Ywyog

a.o | @Olo |Acyohia *| ApBuodg | pabnpotikedv| Yyog | Bapog | matépa | pumtépag

adehodv | B hokeiov | (cm) | (Kg) | (cm) (cm)
1 K 4 1 15 170 60 172 168
2 A 1 0 17 180 68 185 165
3 K 4 2 12 178 62 181 160
4 K 5 1 18 165 47 180 162
5 K 5 0 15 170 54 180 168
6 K 4 3 16 168 56 185 168
7 K 4 2 15 175 58 193 162
8 A 4 1 15 175 72 174 174
9 A 2 3 13 173 67 182 160
10 K 3 1 15 162 50 176 170
11 K 4 1 16 160 51 176 164
12 A 2 1 11 170 58 182 165
13 K 7 3 20 167 50 174 170
14 A 1 1 18 177 81 177 169
15 A 1 0 17 180 70 170 165
16 K 2 2 19 170 63 165 174
17 A 2 0 14 182 71 176 173
18 A 7 2 17 178 73 182 170
19 K 4 1 14 165 58 180 161
20 A 5 1 16 178 74 173 168
21 K 5 1 12 156 44 170 158
22 K 5 1 13 175 53 170 165
23 A 5 2 18 172 60 178 165
24 K 6 1 16 173 64 182 162
25 K 6 2 14 167 57 172 157
26 A 5 0 14 187 85 185 170
27 K 6 1 17 170 62 180 165
28 A 3 1 12 180 80 180 167
29 A 3 0 15 178 73 173 170
30 A 2 1 10 191 86 180 170
31 A 2 0 16 176 65 180 172
32 K 4 1 12 169 57 170 167
33 K 4 2 14 167 61 179 158
34 K 4 1 19 166 62 178 165
35 A 3 1 19 179 76 178 160
36 A 3 1 16 178 68 180 160
37 A 5 1 19 180 85 170 163
38 K 5 1 19 164 64 184 170
39 K 3 0 15 170 63 165 167
40 K 4 1 15 173 63 186 162

*1: Yroloyiotég, 2: AOAnTiondc, 3:Atackédaon - Ntioko, 4:Movoikn,
5:Tniedpacn -Kwnpatoypdeog, 6:Atdfacua eEnoyorkdv Pifiiov, 7:A ko
IInyn: Astypotonmrikn épgvva petaé&d podntaov 1ov Avkeiov Apapovsiov (Zemt. 98).
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Ilivaxegs Katavoung Lvyvotitwy

Ag vmobécovpe 0T X, X, ,..., X, €tvar ot Tyég oG petafantmg X, mov agopd to
Gropa evog detypatog peyéboug v, K < V. Xty T X, avtiotolyiCeton n (amdivtn)
ocvyvotnta (frequency) v;, ONiadn o uoKOg apOUOS OV delyvel TOGEG POPES
epopaviCetor n Ty x, g eEetalopevng petafAntig X 6to GHVOLO T®V TopoTN-
prioewv. Eivar eavepd 6t1 10 dOpoicpa OAmV TV GLYVOTHT®V &ival 160 UE TO
péyebog v tov detypatog, OnAadn:

Vi +V, +.+V, =V (1)
INo mapaderypa, yio tn petafAnti X: “apfpdc adeApmv”’ Tov mivaka 4 o1 uyvo-
reg Yo Tig Tég X, = 0, X, =0, X, =2, X, =3 elvau, avtiotoya, v, =8, v, =22,
v,=T7,v,=3 pe v, +v, +v, +v, =40. O vnoloyicpHog TV GLYVOTHT®V YiveTal
LE TN O10A0Y1] TV TAPUTNPICEDY, OTWOC POIVETOL GTOV TOPAKATO Tivaka 5. Ata-
TPEYOVTOG LIE TN GEPA TN MOTA TOV OEGOUEVOV KOTOYPAPOVLLE KAOE Topatipnon
He GUUPBOALKO TPOTO GOV LaL YPOUUN “ | 0TV avTioToryn T g LETaPANTNC.

Mivakag 5
Koatavoun cuyvotntov g petafintig X: “aptBpdg adeAomv”’ tov podntov
Tov Tivaka 4.

ApBudg ZyETIKN ZyETIKN
AdEAPOV Awoyn Soyvotra | Toyvotnta | Zoyvotnta
X Vi Ji Ji%

0 HAT I 8 0,200 20,0
1 HAT HAT 1T AT 22 0,550 55,0
2 HT 7 0,175 17,5
3 [ 3 0,075 7,5

20voho: 40 1,000 100,0

Av drupécovpe T cuyxvotnta v, pe To péyedog v Tov delypatog, TPoKOTTEL M
oyeTIKn ovyvotnre (relative frequency) f; g g x;, dnioon

()
"o ™ oyeTkn cuVOTNTA 1GYXVOLV Ol IOTOTNTEC:

) 0<f <lywi=12 ..,kap0d 0<v,<v.

i) f+f,+..+f =1, apov

v, Vv V. ViHV, +
f+f,+.+f ="L+2+ +x=-"12
v v v v
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ZoviOmG, TIG OYETIKEG GLYVOTNTES f; TIC eKQPALOLLLE €M TOLG EKOTO, OMOTE GULL-
BoLiCovton pe f,%, dnhadn f;% =100 f,. ' mapaderypo, ot GYETIKEG GUYVOTN-
TEG YIoL TIS TWES X, =0, X, =1, X; =2, X, =3 g petaPantig X: “apOpoc adeh-
PaOV” glvar avtioTolymc:

=5 020, f,-22-055 f=L-0175 o f, =—=0,075 e
40 40 40 40

b

fo+f,+ f,+f,=0,20+0,55+0,175+0,075=1.

Tovenig f,% =20, f,%=55 {%=175 o f,%=75pe

f,%+ f,%+ £,%+ f,% =100.
Ov mocotnteg X, v;, f; Yo éva Selypo GuykevIpOvVovTol 6€ £VO GUVOTTIKO Tii-
VoK, TOL OVOUACETOL TIVEKAS KOTAVONTG GUYVOTHTMV 1 AAQ TIVAKAG GUYVO-
THNTOV.
INo o petafint, To covoro tov Cevymv (x;, v,) Aépe OTL anoTeAel TNV KATAVORY
GLYVOTHTOV KO TO GUVOAO TV Cevydv (x;, f;), N tov Levydv (x;, £, %), TV Kata-
VOUT] TOV GYETIKAV GLYVOTHTMV. XTOV Tivaka 5 Topovctaloviol ol KOTOVOLES
GLYVOTNTMV KOl GYETIKOY GLYVOTTOV TG METAPANTNS X: “apBudg adelpdv”
TOV LonTdv T0V TivaKa 4.

AOpoiotikég LoyvoTnreg

Iy mepintoon TV MOGOTIKAV PETUPANTOV €KTOG OO TIG GLYVOTNTEG V,
Kot f, xpnopomoovvtal cuvilmg Kot ot AEyOpeVeEG aBPOISTIKEG GLYVOTN-
teg (cumulative frequencies) N, kot ot aO@poroTIKES GYETIKES GLYVOTNTES
(cumulative relative frequencies) F;, o onoieg ex@palovv to mAn0og Kot to mo-
GOGTO OVTIICTOL(O TOV TAPOTINPNCEOV Tov elvar pukpdtepec N ioeg ™G TIUNG
X.. Zoyvé ot F; modomhactblovton eni 100 exppaldueveg étot ent Toig exatd,
dnaadn F,% =100F;, Bréne mivaka 6. Av ot TWéG X, X,, ..., X, HOG TOGOTIKNG
petafinmgc X etvan og avgovoa didtaln, t0te N aBpOIGTIKY GLYVOTHTA TNG Tl
ung x, givar N, =v,+v,+...+V,. Opota, N aBpoloTikn GYeTIK cvyvoTnTOL
etvan F=f+f,+...+ f, ywi=1 2, .., k. To nopaderypa, yoo ™ peTaPin-
™M X: “aplbpdg aderpav”’ tov mivako 4 eivar N, =v, =8, N, =v, +v, =30,
N,=v,+v,+v, =37k N, =v, +v, +v,; +v, =v =40, ondte

F=£=020, F=f+1f=075, F=f+/1,+/=00925 ku
F,=fi+f+f,+f, =1 o0onote F%=20, F,% =75, F,%=92,5 xat

F,% =100. Eivon avepd 611 o000y o1 oyéoelg:
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Vi=Np vy =N, =Np ..., v, =N, =N,
Ko
fi:Ea f‘ZZFVZ_F']’H'a fK:FK_FK—l‘

MMivaxag 6
Katavopun cuyvotitov Kot afpoisTik@y GuYVOTRTOV TG LETAPANTAG “optBpog
adEAPOV” TV LadnTOV TOL TivaKa 4.

Ap1Buog YyeT. YyeT. Abpois. | AbBpotwotikn | ABpototikn
adEAPOV | Zoyxvotnta | Zuyv. Soyv. Suyv. Zyet. Zoyv. | Zyet. Zuoyv.
X; Vi fi fi% N; F; F %

0 8 0,200 20,0 8 0,200 20,0
1 22 0,550 55,0 30 0,750 75,0
2 7 0,175 17,5 37 0,925 92,5
3 3 0,075 7,5 40 1,000 100,0

20VOAO: 40 1,000 100,0 — — —

I'pagiy [lapaoracy Katavouns Loyvoryrwv

Ta otatiotikd dedopéva Tapovctdlovial TOAAEG POPES KAl LITO LOPPY| YPAPIKAOV
TOPAOTACEDV 1 OYPOUUATOV. Ol YPOQIKEG TOPUCTACELS TOPEYOVV O GOPN
EIKOVOL TOV YOPOKTIPIOTIKOD GE GYECT| LE TOVG TIVOKES, Eival TOAD TO EVOL0QE-
POVGEG KOl EAKVOTIKEG, Yopic BERata va TpospEpovy meEPIGGHTEPT TANPOPOPia
oo eKEVI] TOL TEPLEYETOL GTOVG AVTIGTOLYOVG Tivakeg cuyvoTtwv. Enl miéov
HE TO SLOyPAULLOTE S1EVKOADVETAL 1] GUYKPIOT) HETOED OLOEOMV GTOLYEIDV Yo TO
1010 1 Y10 S10POPETIKA YOPAKTNPIGTIKA.

Yrdpyovv 616popot TpOTOL YPAPIKNG TAPOVGINGTC, OVAAOYO, LUE TO E100G TMV OE-
dopévmv mov £yovpe. OnTMG OUOG Ol GTATIOTIKOL TIVOKEG £TG1 KOl TO GTUTIOTIKA
SypappaTo TPETEL VO GLVOSEVOVTOL Otd ) TOV TITAO, ) TV KA{HoKO pE TG
TIWEG TV peyebmv mov ansikovifovrat, y) To vropuvnue wov exeényel cuvndmg Tic
TIEG TNG LETAPANTNG Kot &) TV TyN TV SEd0UEVDV.

a) Pafiooypauua

To papoodypappe (barchart) ypnoylomoteiton yio T YpOQIK TAPACTOOT) TOV T1-
UOV Uog ToloTIkNG LeTaPAntig. To paBdoypaupo amotedeitar omd opboymvieg
otAeg mov o1 Pacelg Ttovg Ppiokoviol Tave cTov optlOVTo 1| TOV KATUKOPLPO
a&ova. Ze kabe Tiun g petafinmgc X oviiotoryel pio opfoydvia oTAAN NG
omoiag to Vyog givol ico pe v aviiotoymn cuyvotnTa N GYETIKN CLYVOTNTA.
‘Etotl éovpe avtioctotyo 10 pafddypappa cuoyvotiTOV Kol T0 pafodypappa
GYETIKMOV oVYVOTNTOV. TOGO 1 amdcTIoN HETOED TOV GTNAMY OGO KOl TO UNKOG
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TV Pdoedv toug kabopilovtar avBaipeta. Ltov mwivaka 7 €ovpe TNV KOTAVO-
L1 GUYVOTATOV TNG HETAPANTAG X: “amacydinon atov erevbepo xpovo” kot ota
oynuata 1(a), (B) T avtictoro paPfooypaiiaTo GUYVOTHTOV Kol GYETIKMV GL-
AVOTNTMV.

Hivaxkog 7
Katavoun cuyvotntov yio Ty anacyOAncr 6tov eAevBePo ¥pOvo TovS TV
padnTodv Tov mivaxo 4.

ZyETIKN ZyETIKN
i Amacyoinon Soyvoétra | cuxvomTa | cuyvoTnTe
X Vi /i /%

1 Yrohoyiotég 3 0,075 7,5

2 ABAnTionog 6 0,150 15,0

3 Awokédaon-vtioko 6 0,150 15,0

4 Movoikn 11 0,275 27,5

5 Tniedpoon-Kivnpotoypdeog 9 0,225 22,5

6 AwdPoopa eEnoy. BifAiov 3 0,075 7,5

7 Alo 2 0,050 5,0
>Hvolo: 40 1,000 100,0

Mepucéc popég o€ Eva paoOYPOpe GLXVOTHTOV 0 POAOG TV dVO 0EHVEVY lval
duvaTov vo avTioTpagel, Ommg eaivetar oto oynue 1(B), mov mapiotdveton o
POPIOYPOULLO GYETIKDY GUYVOTATOV NG 010G petaPintig. Av Béhovue va ov-
YKPIVOVLUE TOV TPOTO TTOL TEPVOLV TOV EAEVLOEPO ¥POVO TOLG TO AyOPLO KO TOL
KopiTola, TOTE KOTAOKELALOVLE TO POPOOYPULLLL GYETIKMY GUYVOTHTMY TOV GYN-
patog 1(y), 6nmg TpokvmTel and ToV Tivaka 4.

®

12 9
Alho
10 4
ABacpa
8 4 gEwoy. B,
Tnhedpaon
6 4 Kuwnpartoyp.
4 4 Movcwm
24 Awokédaon
04 AOMnTiopog
=g T s gd 2
= ¢ Fg ¢ BF EE 2
= ) 3 3 :
s §2 2 32 g% HY
s ©z =: 33
< g £ 0 T T T J
0 0,1 02 i 03

(o) B)
PaBdoypappo cuxvotitov (o) Kot GYeTIK®V cuyvotntev (B)
Yo TV omaoyOANoN TV HadnTtdv Tov Tivako 7.
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] @
45 T
40 - ) ,
5 O Ayépwo [ Kopitora
30
25 1
20
15
10 1

21 B N

HY AOMTiopog  Alookédaon  Movoikn Tniedpoaon-  AwdBacua Alho
Kwnuatoypdgpog eEmoy. Pipriov

)
PaBodypapipio GYETIKOV GUYVOTATOV Y10, TV OTACYOANGT TV HadnTdV ToV Tivoko 4
avaAoya 1e To POAO.

p) dwaypauuao Zoyvorntwv

v TepinTmon TOv EYOVUE UG TOGOTIKY UETOPANT avTi TOV paBOOYPAUUOTOC
ypMoonoleitor o Srdypappa coyvotitov (line diagram). Avtd powdlet pe to
POPOOYPOLLLO LE LLOVT] SLOPOPA OTL OVTL VO PN GILOTOL0VLE LAY opBoydvia
VYOVOVHE o€ KGOE X; (VoBETOoVTOG OTL X <X, <...<X.) pio kGOeTn ypopun pe
unKog ico mpog TV avtictoyn cuyxvotnta, Omwg eaiveTol 6to oynua 2(a). Mro-
povpe eniong avti twv cuyvotNTOV VvV, otov kdbeto d&ova va Pdriovue TIg oYETL-
KéG oUYVOTNTES f;, OTOTE £XOVUE TO LAY PURPA GYETIKOV GUYVOTHTOV.

Evdvovtag ta onueia (X;,V;) 1 (x;, f;) éxovpe 1o Aeydpuevo morbymvo cuyvoty-
TOV 1] TOADY®VO GYETIKMOV GVYVOTITOV, OVTIGTO(0, TOV UG SIVOLV L0 YEVIKN
100 Yo TN HETAPOAN TNG GLYVOTNTAG 1] TNG GYETIKNG CLUYVOTNTOG OGO UEYUAMVEL

N T g petaPintg mov eEetdlovpe, PAéme oynpa 2(B). @
25 A 25 -
Vi Vi
20 A 20 4
15 A 15 -
10 10
5 - 5 -
0 T T T | 1 O T T T 1
0 1 2 3 0 1 2 3
adéhpra adéhQLo
(@) ()]

Adrypappo cuyvotHTeV (o) Kot ToAdY®vo cuyxvotHTeV (B) Yo T petafAnt “aptOpog
adEAPOV” TOV TTivaka 4.
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) Kvxiiko Avaypapuo

To kvkMKké dwdypappe (piechart) ypnopomoleital yio Tn YpOoQIK) TopdoToon
7060 TOV TOOTIKOV OGO KOl TOV TOGOTIKOV OES0UEVOV, OTOV Ol SL0POPETIKEG
TIWEG TG peTaPAnTne etvar oyetikd Alyec. To kAo didypappo etvar Evag Kv-
KAMKOG 016KOG YOPIGHEVOS GE KUKAIKOVG TONEIS, TO euPadd 1], 150d0uvapa, To To&u
TV onolmv etvat avaioya TPog TIC AVTIGTOES GLYVOTNTES V; N TIG OYETIKEG GL-
AVOTNTEG f; TV TIHAV X, TG HeTOANTAC. AV cupfoiicovpe pe o TO avTioTOXO

T6E0 €VOGC KUKAKOD TUHATOG GTO KUKAIKO O1AYPOLLLLO. GUYVOTHTOV, TOTE

360°
v

a, =V,

. =360"f, ywi=1L2,..,«k.
210 oyNU0 3 TOPIGTAVETOL TO OVTIGTOLYO KUKAIKO OAYPOLLO CYETIKOV GUYVOTY-
TOV NG “amacyoAnong Tov padntav” yio to dedopéva Tov mivako 4.

AiBacio
e€woy. PP
Tnkedpaon - (7.5%)
AAro (5%)

Kuwnport.
(22,5%)

L s , HIY (7,5%
KokAiko dudypappo oyetikov 7:37%)

GLYVOTNT®V TNG OTAGYOANGNG

TOV LonTdv yuo o dedopéva AOMTIoNOS
10V Tivaka 4. (15%)
Movoikn
(27,5%) Awokédaon -
Nrioko (15%)

0) Znueioypoppua

Otav €yovpe AMyeg mapaTnPNOELG, 1| KOTAUVOLUTN TOVG UTOPEL VO TEPTYPOPEL LE TO
onuetoypoppo (dot diagram), 6to omoio ot TIWEG TOPIOTAVOVTIOL YPOUPIKH, GOV
onuela vrepdve evog optlovtiov aEova. X1o oynuo 4 £Y0VUE TO ONUELOYPOULA
Tov ypdévev (og Aentd) 4, 2, 3, 1,5,6,4,2,3,4,7, 4,8, 6,3 nov yperdotnKov
dekamévie podnTég, yo vo, AbGouv Eva TpOPAN L.

S—eeee

[=]
—_
o .
W—eee

xPOVOC (o€ AemTd)
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&) Xpovoypouua,

To ypovoypappa 1] YPOVOLOYIKO SLAYPOLLLO XPT|CULOTOIEITOL Y10l T YPUPIKT| OTEL-
KOVIoT TG dtopovikng eEEMENG EvOG OIKOVOLIKOD, ONUOYPAPIKOD 1] GALOL LE-
v€0ovg. O opldvtiog dEovag xpnoonoteitor cuvnBmg wg AEovag LETPNONG TOL
1POVOL Kol 0 KABeTOC g dEovag pétpnong g e&etalopevns HeTaBAnTig.

210 oyNUa 5 £OVpE TO YPOVOYPULLO TOV TOGOGTOV OVEPYING GTN YOPO LaG od

70 1990 £m¢ 10 1995. (IInyn EXYE). 1% @
[opoTNPovE OTL GTO YOVOUKELD TAN- i: T —
Ovoud vrapyel CLGTNHATIKG pEYOAD- |, // Onhers

TEPO TOGOGTO avepYlag, YOP® oTIg 8 10
€KOTOOTIOHEG HOVAdeS. 1O S1doTnua
1993-95 10 m0G00TO avepylag Exet
otafeponombetl yopw oto 6,5% vy
TOVG AVOpEG Kat YOp® 6to 15% yua T1g
yovoikeg.

XOvolro

Appeveg

8
6
4
2
0

1990 1991 1992 1993 1994 1995

ITocootd avepyiog otnv EALGO

Ouaoonoinon twv IHapatnpyocewv

Ot TivaKes GLYVOTATOV Kol KAT  ovOAOYioY T oVTIGTOUY0 S1oy pApOTO Eivor dU-
GKOAO VO, KATOGKELOGTOVV, OTOV TO TANO0C TOV TIH®V oG LETAPANTAG etvat ap-
KeTA peydro. Avtd pmopel va cuuPel gite 6TV TepPinTOON Hiog SIOKPITAG UETO-
PAntg eite, TOAD TEPIGGOTEPO, GTNV TEPITTOON LG GLVEYOVS LETAPANTNAG, OTTOV
VTN UIOPEL VO TAPEL OTOIONTOTE TIUT GTO SAGTNLO OPIGHOD TNG. X aVTEG TIg
TEPUTOOELG ivarl amapaitnto va taStvounovv (opadomoinfovv) ta dedopéva oe
pkpd TAnog opddwv, mov ovopdlovron kot KAaoelg (class intervals), £1o1 dote
k6O T va avikel povo o pio kKAaon. To dkpo tov KAAcE®V KalobvTol OpLa
TOV KAGogov (class boundaries). Xvvi0wg vioBeTodE TV TEPITTOOT TOV LIa
KAGoM TEPLEYEL TO KAT® AKPO TNG (KAEGTN 0p1atepd) oAAL Oyt TO Ave GKPO NG
(avowktn] 6e&udr), Oniadn mov ot KAAoELS etval TG Lopeng [ , ). Ot Tapatnpnoelg
k6B KAdong Bempohvtal dpoteg, omoOTE UTOPOVV VA “ovTImpocorevfohv”’ and
TIG KEVIPIKES TINEG, T KEVTPAL dNAadn kabe KAdomNG.

* To npmro fpa oty opadoroinon tov dedopévev givat 1 EKAOYN TOL aplBov
K TV opddmv 1 kKAdoemv. O apBudg avtog cuvnbog opiletatl avbaipeta omd Tov
gPELVNTN COLEOVO PE TNV TTElpa Tov. ['evikd Opmg pmopel va ypnotponombel og
00MY6G 0 TAPOKAT® TIVOKOS:
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MéyeOog delypotog | ApOudc kKhdoewv | Méyebog detypatog | ApiOpdg kKhacemv
v K v K
<20 5 200-400 9
20-50 6 400 — 700 10
50-100 7 700 —1000 11
100—-200 8 >1000 12

*  To devtepo Prpa givarl 0 TPOGdIOPIGHOG TOL TAATOVG TV KAdcewv. TTAd-
TOG H0G KAGONG OVOUALETOL 1 O10POPA TOV KATWTEPOL OO TO AVATEPO OPlO
™G KAGoNG. TNV TAEOVOTNTO TOV TPOKTIK®OY EPAPUOYDV Ol KAAGELS £XOVV TO
010 TAdTOG. PVGIKA VILAPYOLV KOl TEPITTMGEIS OTOV EMPAAAETAL OL KAAGELG VO
£€XOVV VIGO0 TAATOG, OTIWGC, Y10l TUPASELYLLO, GTIG KATAVOUEG EICOONUATOG, NUEPDV
amepylog KTA. [0 vo KOTooKELAGOLE 1GOTANTEIG KAAGELS, YPNOULOTOLOVE TO
€0pog (range) R tov delypatog, OnAadn Tn do@opd TNG KPOTEPNC TAPOUTPNONG
Ao TN LEYOADTEPT) TAPATHPNOT] TOL GLVOALKOV deiypatog. Tote vroloyilovpe T0
TAATOG C TV KAAGEDV S101pdVTOG TO €0pog R 614 Tov apBpov tov KAAGEWV F,
GTPOYYVLAEDOVTAG, OV YPEWNCTEL Y10 AOYOVS SIELKOAVVONG, TAVTO TPOG TO TAV.

* To enduevo Prjua etvar 1 KATOCKELT TOV KAAGE®V. EEKIVOVTOG OO TNV [L-
KPOTEPN TAPATHPNGOT, 1 Y10 TPOUKTIKOVSG AOYOLS Alyo T10 KAT® 0md TNV HKPOTEPN
TOPOTHPNGON, Kol TPOGHETOVTOG KAOE pOPd TO TAATOG C dNUIOVPYOVLE TIG K KAG-
oelc. Avtovomto etvar 6TL 1 peyaAvTepT T TOL delypatog o (mpémet vay) aviKet
OTMOONTOTE GTIV TEAELTAIN KAQOM.

*  Téhog, yivetar n dtahoyn tov Tapatnpioemv. To TAnBog Tov Tapatnpioenv
V, TOL TPOKVTTOVY Ao T1 S1AoYH Yio TNV KAGoT | Kadeiton cvyvéTNTe TG KAG-
61)G 0LTNG 1 GUYVOTNTA THG KEVTPIKNG TG X,, 1 =1 2, ..., k.

‘Eotom, yio mapddetypo, 0Tt amd ta dedopéva tov mivako 4 e&etalovpe To VYOG
tov podntav. To Hyog ToV HodNToOV, OTMG EXEL KATAYPOUQEL LE TN GEPA, diveTon
GTOV TOPOKAT® TIvaKo 8.

ivakac 8
To vyog (oe cm) TV padntadv g I Avkeiov, dmwg Exel Kataypapsi GToV
nivaka 4. Xe aykOAEg EYOVILE TN UIKPOTEPT KOL TN LEYOADTEPT] TIUN.

170 180 178 165 170 168 175 175 173 162
160 170 167 177 180 170 182 178 165 178
[156] 175 172 173 167 187 170 180 178  [191]
176 169 167 166 179 178 180 164 170 173

[Mopatnpovpe 6TL T0 €0POC TOV detypatog eivar R =191-156 =35. Eneidn éyovpue
v =40 TOpoTINPNOELS, YPNOUOTOOVHE K =6 KAAoE. To mAdTog TV KAAcEDV
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givar ¢ =R/ Kk =35/6=5,83 = 6. Av Beopncovpe g apyn ™G TpdTNG KAGGNG
10 156, B éyovpie Tov emoOUEVO Tivaka, 9.

[Ipénel va mpoceytel Ot

*  Kopio mapatipnon dev umopel va peivel E£m and kdmoto KAGo.

*  O1 KEVIPIKEG TIUEG SLOPEPOVY UETAED TOVE OGO KOl TO TAATOS TV KAAGE®DV,
OV €0M €lvat 160 g 6.

*  Mia Tapotipnomn ToL GUUTITTEL LE TO AVM AKpo oG KAAoNS Oa torobetn-
O¢i Kotd T S0y 6TV apécmg emopevn kK don. o mapdaderypa, o pobn-
™G pue vyog 180 Ba torobetnOel oty mEUmTN KAdGon [180,186).

Mivokog 9
Katavouég cvuyvomtav (amdluTmv, GYETIK®OV, aBpOolcTIKOV) Yo To. dedopEvVal
Tov mivaka 8.

Kevtpikég ZyeTikn ABp. Zyet.
K\doeig TIUES Awdoyn Soyv. | Zvyvotra | ABp.ovyy. Soyv.
[ - ) xl' Vl' f; % Ni F; %
156-162 159 I 2 5,0 2 5,0
162-168 165 HHE I 8 20,0 10 25,0
168-174 171 ] 12 30,0 22 55,0
174-180 177 | 27,5 33 82,5
180-186 183 HAT 12,5 38 95,0
186-192 189 [ 2 5,0 40 100,0

XHvoro — 40 100 — —

Iotoypoupa Lvyvorytwy

H avtictoym ypagikn mapdotacn £vog TvaKo GUXVOTNTOV UE OLASOTOUHEVHL
dedouéva yivetar pe 1o Aeyouevo wetoypappo (histogram) covyvotntov. XTov
opdvtio G&ova evdg cvotatog opboymviny afOVoV GNUEIBVOLLLE, IE KOTOA-
AN KAipoxo, To 0plo TV KAAGE®V. XT1 GUVEXELD, KOTAoKEVALovpE dradoyicd
opBoymvia (16100¢), amd kabéva amd ta omoio Exel Pdon ion pe to TAATOC TNg
KAGoNG Kot VYog t€toto, dote T0 EuPaddv Tov opBoywviov va 1eovTon pe T
GLYVOTNTA TNG KAAGTG VTIG.

a) Kiaoceig Toov Il arovg

OeopmdVTag T0 TAATOG ¢ MG LOVADH LETPNONG TOV YOPOKTINPLGTIKOD GTOV Opl-
Covto d&ova, T0 VYog Kabe opboymviov gival 160 PO T GLYVOTNTA TNG OVTi-
OTOYMG KAGOMG, £TGL MOTE VO IGYVEL TAAL OTL TO eUPaddV Twv opboyoviwv eivat
ico pe 15 avtioToeg ovyvottes. Emopévmg, otov katakdpvpo a&ova og Eva
OTOYPOLLL GUYVOTATOV PBALOVLE TIG CLYVOTNTEG. ME avAAOYO TPOTO KATOCKEL-
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Gletal Kol TO IGTOYPUULIO GYETIKAV GLYVOTITOV, OTOTE GTOV KABeTO dEova Pa-

Covpe TIG OYETIKEG GLYVOTNTEG.

Av 6T0 16TOYPAULOTO GUYVOTHTOV BE@PNCOLLE dVO AKOUN VITOBETIKES KAAGELS,

OTNV apyYN Kol 6TO TEAOG, LE GLYVOTNTO UNOEV KOl GTI GUVEXELD EVOCOVLE TO

pécsa tov aveo Pacemv Tov ophoyoviov pe vvypappo TuRpoTe, oynuotileton

70 AeYOUEVO TOAY®VO cuyvoTHT®V (frequency polygon). To epfadov tov ywpi-

oL ov opiletat amd T0 TOAYWVO GLYVOTHTOV Kol Tov optlovTio dEova eivat ico

LE To ABpOoIGHO TV GLYVOTHTOV, dSNAadN e To pEYeBog Tov deiypatog v. Opown

KOTOoKELALETAL OO TO IOTOYPULLO GYETIKMV GLYVOTHTOV KOl TO TOADY®MVO GYE-

TIKOV 6VYVOTTOV LE gpPaddv ico pe 1, (PAére oynua 6).
12 7 03 T @

— —

Vi 10 + //\ \ ﬁ 0’25__ //\ \

8 1 02 T

6t / \ 0,15+ / \

41 N 0,1 T / \\

2+ xﬂ\ 0,05+
’ 4 N
0 ] 0 / \ |

156 162 168 174 180 186 192 156 162 168 174 180 186 192
Yyog (og cm) Ywyog (o€ cm)

(CY) B
[otoypappo kot ToAdYwVo (o) cLYVOTHTOV Kt () OYETIKOV GUYVOTATOV Y10, TO. 0€60-
péva tov mivako 9.

Me tov 10 tpémo katackevdlovrol

Kol TO 16TOYPAPpaTe 0.0pOoLoTIK®OV - @
GUYVOTHTOV Kol 0OpOIGTIKOV oyeTl-  Fioot

KOV 6UYVOTINTOV. AV EVOGOLUE GE vl 33 1

GTOYPOUUN ADPOIGTIKOV GLYVOTHT®V 06+

T 6eE1d axpa (O péca) Tov ave Pa- 05 1

cewv TV opboyoviov pe suboypou- 0.4 1

po Tufpota Bpickovpe 10 moAby®vo ol

00poIsTIKOV cuyvoTITOV (0give) NG o1 4

KOTOVOUNG. XTO GYNUO 7 TOPIoTAVETOL 0 — |

156 162 168 174 180 186 192

0 LOTOYPOLLLLO. KOL TO TTOADY®VO abpot-
1O LOTOYPOk 0 TOADY P "Yyog (o€ cm)

OTIKOV GYETIKMOV GLYVOTNT®V Yl TO
VYog TV pobntodv tov Tivaka, 9.

p) Kidoeig Avicov Ilidarovg

Onwc mpoavapépape, ovvnbmg emAgyovue KAGoelg icov TAGTOVG. YTapyouv
OUMG KOl TEPIMTMGELS OV EIVOL amapaitnTo Vo £Yovpe KAGGELS OOLPOPETIKOD
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TAATOVG OGS, Y10, TAPASELYUO, GTNV KATAVAA®GN VEPOD KOl NAEKTPIKOL PEL-
LLOTOG 1] OKOLLOL KO TEPUTTMGELS OTOV 01 GLYVOTNTEG € KAmoleg KAAGELS vaL gfvort
TOAD HIKPEG OTTOTE YIVETOL GLYYDOVEVOT] KAUCE®V.

‘Ecto, v tapadetypa, 1 didpkeia (o€ Adpketa TNAE. Suyvotta

sec) v = 80 tAepovnudtmv Tov &yl- o€ sec v;

vav toyaio amd Eve Kivntd tAEevo, 0-20 20

N onoia dlvetal oto Suthavd mivaka 20-25 20

GLYVOTNT®V. 25-30 24

To avticTor o 16TOYPALLE GLYVOTHTOV 30-40 16
2Hvolo v=_80

KoTookevaletal mAAL, £TCL MOTE TO
epPadov kabe opBoymviov va 16o0TAL LLE TN GLYVOTNTO TNG AVTICTOYNG KAAGTG.
Apa, av ¢; gtvat To TAATOG TG KAGoNG | pe ouyxvotTa v, , T0 Vyog Tov opHoymvi-

, vV, . . , ,
ov Oa etvan v, =L, i=1, 2, .., k. Emopévac, yio TNV KOToGKELT TOV 1GTOYPALLLLO-
C

1
TOG GLYVOTNTAV ¥PELLOUACTE TA TAATN TOV KAACGE®V Kot To VYT TV opBoymvi-
®v. Avtd divoviol 6ToV ETOUEVO TIVOKA.

Atbpkelo, TAEQ. IMAétog Zoyvortnta Yyog Ywyog
o€ Sec. KAGoNG v; v; « ;%
€i G i l Ci
0-20 20 20 1,0 1,25
20-25 5 20 4,0 5,00
25-30 5 24 4.8 6,00
30-40 10 16 1,6 2,00

Tote 10 16TOYpOpLE GLYXVOTHTOV divetan 6To oynua 8(a). Tlapatnpodpe 6Tt T0
afpoiopa tov epPaddv AoV Twv opboywviov eival ico pe To Guvolkd péyedog
delypotog v, OTmg ONAodn cuuPaivel Kot 6To 1oTOYPOL LE KAAGELS 100V TAA-

TOLG.

0 10 20 30 40 0

Adpkelo TnAeQ. o€ sec 0 30

(o) (B)

Iotoypappo cuyvotHTeV (o) Kol GYETIKOV cuyvoTHTOV (B)
™G S1APKELNG TNAEPOVNLATOV.

10 20 40
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Me avéroyo Tpdmo KOTAGKELALETOL KOl TO IGTOYPOLLO GYETIKOY GLUYVOTHTOV,
(oympa 8(B)) apxel va ¥pnoILoTomcovpe g VYog TV ophoymviov To Adyo Tov
_S%

T

1

OYETIKOV GLYVOTNT®VY TPOG TO TAGTOG TV KAGGE®Y, SNAadH v,

Kounvies Loyvortwy

Edv vrobécovpe 611 0 apBpdc Tov KAACEOV Y10 pio Guveyn HeTaPAnty sivot
OPKETA LEYAAOG (TEIVEL GTO AMELPO) KO OTL TO TAATOG TV KAAGEWV Elval apKETH
uikpo (teivel oto unoév), 10TE M

0,37} , , ,
y : @ TOAMY®VIKT]  YPOUUT  GUYVOTNT®V
0,30 - //\ TEIVEL VO TAPEL TN LOPPY| LLOG OLLOL-
022 \ Mg Kaumoing, n omoio. ovopdieTat

KOpToA] ocvyxvotitov (frequency
curve), onwg delyvel 1o oynpa 9. Ot
0,07 _/FZ | KOUTOAEC GUYVOTAHTMVY £XOVV LEYEAN
ok 1 EQOPLOYN OTN XTOTIOTIKY, OTOL Ol
150 160 170 180 190 200  1OOTNTEG TOVG HTOPOVV VO YPNGLLLO-
Yyog (og cm) nomBovv Yo TNV e€aymyn XPHOIHOV
Kopmoin cvyvomtov yio o vyog GUUTEPAGUATOV.
TOV padnTodv Tov Tivaka 4

0,15

H popon pog Katavopung cuyxvotitov e£aptdtol amd T0 TMS EIVOL KOATAVEUUEVEG
0l TOPATNPNGELS GE OAN TNV EKTAGT TOV EDPOVE TOVG. MEPIKES YOPUKTNPLOTIKEG
KOUTOAEG GLYVOTHT®V TOV GUVAVIAUE GUYVE OTIG EPAPUOYEG dlvovTal GTO GY1-
pa 10. H xatavopn (B), pe “kmdmvoedn” Hopen AEYETOL KAVOVIKY] KATAVORT
(normal distribution) ka1 wailel cmovdaio poro otn Zratiotikn. Otav ol Tapotn-
PNOELS “KaTaVEROVTAL” OLOIOHOPQO € Eva dtotna [a, ], OTMG 6TNV KATovoun
(o), n Katavoun Aéyetal opotopop@r). Otav o1 TopaTnPGELS OEV EIVOL GUUUETPL-
KO KOTOVEUNUEVES, 1] KOTOVOUN AEYETOL ACVUUETPN LE BETIKY OCLUUETPIO OTTMG

otV kaTavoun (y) 1 apvnTIK aGLUUETPio OTwG otV Kotavoun (9).

_N

(o) ® ) ()

Mepéc yapaKTNPLOTIKEG KOTAVOUEG GLYVOTITOV
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E®PAPMOI'EY

l « A6 TO TOMOY VO GYETIKAV 0.0POLGTIKAV GVYVOTI|TOV TOV TUPUKAT® OL0-
vpéppatog va Ppedet

a) To YYog X*, KGT® amwd To omoio avinkel 10 25% TOV podNTOV

P) T0 0600676 P TOV pEdNTOV TOL £X0VV VYOS péYpt Kot 170 cm.

AYZH

o) AkorlovBovpe ) dadpopun 4B, OTMG PaiveTal GTO S1AYPOLLLO, Kot EEKIVOVTOG
and to onueio (0, 0,25) mnyai-  Fi 17

9.

vouue TapdAAnAa Tpog tov dEova 0,8
. . , 0,7
0X péypt 10 aBpo1GTIKO S1GypOLLLLo 0.6
e ’ - 0,5
Kot petd kabeto otov agova 0X pé LA
ypt 0 onpeio (X*,0). To x*=168 7033
0,21
glvar To gnroduevo Hyog. ol A UBAr
0 =]
p e 170
B) Opota, akorovBmvTag ™ 156 162 x'=168 174 180 186 192

Swadpopn T'A and 1o onpeio (170,0) katoljyovpe, OT®S PaiveTal 6TO Gy, GTO
onueio (0,p). To p=0,35=35% eivar To (NTodpevo m0cooTo.

2 + 2T0 O1TAGVO LOTOYPOLNLO. GYETIKAOV GUYVOTNTOV 6B1oTnKE KaTd LaBog To
opBoyavio TG K Ao [2-5). Eav g2

givar yvooto 011 dgv vapyeL pi- - }(5)1 rﬂ
600g avo tav $1000, vo kete- 2 ¢ 1

5 4 3 0 1 23 4 5 6 7 8 9 10
OKEVUOGETE TO OpGO’Y(DVlO ovTo. MioBoc (oe exatoviedec $)

AYZH

Emedn €yovpe évo 10TOYpPOUIE GYXETIKOV cLXvOTNT®V (£, %), T0 dGbpoioua
TV euPadav 6Amv Tov opboywviov Ba mpérel va toovtar pe 100. To euPadov
o0V TpOTOL opboywviov eivar E =(1-0)-10=10, tov dedtepov opboywviov
E, =(2-1)-20=20, ko tov tétaptov E, =(10-5)-5=25. Apa, t0 epPfadov Tov

tpitov opboywviov Oa gival
20
15
10
5 |
0 + 1 T T

E, =100—-(10+20+25) =45.
Emedn 1o mAdrog tov opboymviov

glvar 5—2 =3, 10 Dyo¢ tov Oa &i- 0 1 23 45 6 7 8 9 10
vou 45/3 =15, énwg @aivetol 6to MicB6 (o exarovrades §)

Sumhovo Gy

% avd 1008



AXKHIELY

1. H Babporoyia SO portntddv ot1g e&etdoelg evog pobnuotog ivor:

3 4 5 & 9 7 6 8 7 10
&8 7 6 5 9 3 &8 5 6 6
6 3 5 6 4 2 9 8 7 7
1 6 3 1 5 8 1 2 3 4
S 6 7 9 10 9 8 7 6 5

o) No KOTOGKEVAGETE TOV TIVOKO KOTOVOUNG CLYVOTHTOV KOl GYETIKMV
oVYVOTNTOV (ATOADTOV Kol 0OPOIGTIKMV).

B) AT Tov TivaKo aVTO VO EKTIUNGETE TO TOCOGTO TMV POLTNTAOV TOL
mpov Pabuod i) kdto arnd ™ Paon (uikpdTepo Tov 5) ii) dprota (9 1
10) iii) TovAdyioTOV 7 GALG TO TTOAD 9.

2. Ormopamdve eoltnTég nTav avtictoyo ayoplo (A) 1 kKopitoia (K):

> AR
>R AP
AP >R
> > > >
ARA PR
AAARNA P
> > > >
> > A AP
> > > A
AP AP A

No GUUTANPDOGCETE TOV EMOUEVO TIVOKO YPTCLUOTOIDVTOS OTOAVTEG GL-

KVOTNTEG.
BaOuoioyio
Dvro <5 >5 SHvoro
A
K
>Hvolo

3. No peTatpéyere TOV TPONYOVLUEVO TIVOKO GUYVOTTOV TNG AoKNoNG 2
G€ VKO GYETIKOV GUYVOTNTAOV ML TOG EKATO:
0)) MG TPOG TO GLVOAO TMOV POITNTAOV
P) wg mpog 0 PVAO (YPOHHES)
v) ®¢ mpog ™ Pabporoyio (oTHAES)
KOl VoL EPUNVEVCETE TOL ATOTELEGLLOTOL.
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XPpNGILOTOIDVTOG TOV TUPOKATE TIVOKO GUYVOTHTOV, TOL OIVEL TNV K-
TOVOUN TOL aPlOIOD TOV NUEPDV OTOLGIOG OO TNV EPYOGIN TOLG AOY®
acBévelng 50 epyatmv, va Bpebel o apBpog Kot T0 TOGOGTO TOV EPYUTOV
OV OTOVGIOGOV:

Ap1Ouoc | Zoyxvomto | ApBudc | Zvyvotnto
o)) TovAdylotov 1 nuépa NuEPGV nUEPHY
B) Tovew amd 5 nuépes 0 12 5 8
) amd 3 émg 5 Nuépeg 1 8 6 0
0) T0 TOAD S NUEPEC < > / >
, , 3 4 8 2
€) akpIpmg S5 nuépec. 4 5 9 )

No GUUTANPDOGETE TOV TAPUKATO TIVOKO.

X Vi s N; s Si% F;%
1 10
2 4 0,20 6

3 0,60

4 25

5 2

6

2OVOAO

No KOToGKEVAGETE TO JAYPULLLLO GVYVOTHT®V ToL Pabuod Madnuati-
KOV Y10, TO. aryOpLoL Kot Kopitoio (yopiotd) Tov mwivoka 4.

Ta dnuogiréotepa EEva LOVGIKA GLYKPOTHUATO TOV 18 ayopidv tov mi-
vaxo 4 noov:

Metallica, Iron Maiden, AALo, Scorpions, Oasis, AALo, AALo, Rolling
Stones, Metallica, Metallica, Rolling Stones, Metallica, I[ron Maiden,
Iron Maiden, Scorpions, Scorpions, Scorpions, Metallica.

Noa KoTaoKkevdoeTe o) t0 poPodypoppe Kot B) T0 KUKAIKO SLiypoLLLoL
GYETIKMOV GLYVOTNTMV.

Y évo KOKAMKO d1dypoppo Topiotavetor | fadporoyio tov 450 podntodv
evog Nopvaciov oe téooepig katnyopieg “Aptota’”, “Alav Kaiong”, “Ka-
AS” ko “Lyedov Kaing”. To 30% twv pabntav éxovv enidoon “Atlav Ka-
A", H yovia tov kukAikod topéa yio v enidoon “Koidg” etvon 144°, Ot
naOntég pe Pabuo “Lyeodv Kalmg” ivar SimAdoiol tov pobntov pe “Apt-
610”. No LETATPEYETE TO KUKAIKO O10YPOLLLLO GE POPOOYPOLLLLO GYETIKOV
ouyvotnTov. [16c01 pabntéc £xovv enidoomn TOLAGYIGTOV Aloy KOADG;
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10.

11.

12.

Amo6 10 1960 ém¢ 0 1998 (Ilpwtadinuata A" EBvikng) o [Havabnvaikdg
&xerkatoktnoet 15 tithovg, o Olvumokog 12, 1 AEK 9, o ITAOK 2 koin
Adpioa 1. No Kotackevdoete 1o pofoOypopilor Kot T0O KUKAIKO O10ypoiL-
L0, GYETIKMOV GUYVOTNTMOV.

[Mopokdtm divovrol To LETAAALL TTOV THPOV LEPIKES YDPEG 6T0 170 Ev-
poraikd [Mpotddinua Xtifov, To 1998. Na mapactabovv ta dedopuéva
aVTA G€ £Va PAPOOYPOLLLLOL.

Xmpa Xpood Aonuéviae | Xahkvao,
M. Bpetavia 9 4 3
Teppavia 8 7 8
Pocia 6 9 7
[MoAovia 3 4 1
Povpavia 3 2 2
Ovkpavio 3 2 1
Itoia 2 4 3
[optoyoaiio 2 3 1
Iomavia 2 1 4
ToAAio 2 1 1
EMada 1 0 2

Ta kpovopata 600 Aomd®OY | Etoc | ‘Eprne (wotip | Hratitdo A

voocov ond 1o 1987 émc 10 | 1987 85 351
1997 Sivovion oto Sumhavo | 1988 58 254
nivaxa. (Tnyy: EKEIATL) | 1989 123 273
Na Kotaokevdoete o avTi- 1990 178 172
;i 1991 134 213

OTOY0L YPOVOYPULLOTO KOL | 1992 201 127
VOl TOL GYOAMACETE. 1993 241 123
1994 252 259

1995 338 295

1996 296 107

1997 256 131

To TapaxdTo dedopéva avTTpoconevovy Vv enidoon 50 vroyneiov
Yo TNV TPOGANYT TOVG GE piat 101OTIKY ooAn (KAipoko 0-10).

6785147399253867768130149
0978612354664328877655924

o) No. mopaoTnoeTe To 6EG0UEVO GE VOV TIVOKO GUYVOTHTMV.
B) No kataokevdceTe TO OLAYPALLLLL GYETIKMY Kol 0fpOIGTIK®Y GYETL-
KOV GLYVOTNTOV.
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13.

10
14. 'Evag pafntig €kove To SImAovO ToAY®- l
1

v) Av n oxoAn BeAncetl va mhpel 6GovG elyav emidoon peyaAvTEPN 1 1om
Tov 8, mOcovg Oa whpet;

d) Av 1 o\ mapel Lovo 1o 36% TV vIToyNeimV, Tl ETIB00N TPETEL VO
€YEl KATO10G Y10 VO ETAEYEL;

e 25
Aimho. diveton povo Eva ophoymvio omd to § fso
IGTOYPOLLC TOV ETHGLOV EIGOJNUATOG TOV  F, 10
owKoyeveldv pog mepoyng. Tv mocootd g 5
OLKOYEVELMV TNG TEPLOYNG ElYav €GO ;3 0TS 50
15.000 gvpd £mg 20.000 gvpd; £1608nu0. (& Y. evpd)

VO GYETIKAOV GLYVOTITOV Y10, TO VYOG T®V
ayoplL®V TG TAENS TOL Kot 0 Kabnyntig T0
Sypaye cav AdBog. Eiye dikio o kabnyn-

™G,

% ave, cm
< ~ £ (=) -]

150 160 170 180 190
Vyog (og cm)

No KOTooKEVAGETE T OVTIGTOLYOL XPOVOYPALUATO Y10, TOV TANOLOUO TmV
vnowwv o) Aécfov, B) Bdoov, y) Zarapivag pe Baon ta dedouévo TOL
nivaxa 2. Tt coumépacio GuVAYETE;

O1 BeParwbévteg Oavator amd ypnom VopKoOTIKOV Katd to, £Tn 1988-1998
(Yo to 1998 émg 8 Anpiiiov) coppava pe Tov Opyovicpd katd tov Nap-
kotikeov (OKANA) nrav 62, 72, 66, 79, 79, 78, 146, 176, 222, 222 kot
65 avtiotorya. Ao awtovg eiyape 7,4, 2,2, 1,4, 8, 7, 14, 22 ka1 6 uéypt
kot 20 eTadv, 43, 51, 34, 44, 47, 49, 71, 90, 98, 99 ko 33 and 21-30 etov
Kot 01 VTOAOUTOL oy v TV 30 ETMV.

Na mopactadody ta 6edopéva avTd o€ LopeN TIVaKa.

Noa Topactafovv ta Tapamdve deS0UEVE TNG AoKNONG 2 GE LOPPT TivaL-
KO 0VOPOPTKEL LLE TO £TOG KO TO PUAO TOV OTOU®V, v Yvepilovpe 0Tt amd
Tovg PBePfarwbévieg BavaTovg amd ypnon VOPKOTIKGOV Kotd ta £tn 1988-
1998 o1 8, 10, 7, 5, 9, 8, 11, 14, 20, 20 ko1 9 avtictoryo NToV YOVOAIKEC.

To mapaKAT® XPOVOYPULLLLO SIVEL TN GYETIKT GLYVOTNTO TOV VEDV TTUYL-
oby®v Mabnpatikov oe 6An v EALGSa and to 1930 émc to 1995 avd-
Aoya e To OA0. o) MEALETMOVTOG TPOGEKTIKA TO YPOVOYPOLLLLLOL OVTO TTOL0L
ocvpmepdopata e&dyovior;, B) O cuvolkdg apBpog VEOV TTuyloby®V
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Mobnpotikov to €tog 1995 fitav 789. I1dcec Noav o1 yuvaikeg Kot 100t
o1 avdpeg; ¥) O apBpog TV YuvorK®v Tov £yvay truytovyor Mabnuott-
KOV 10 £10G 1974 noav 173. [I6cot oay o1 GvOpeg OV £Y1VaV TTUYLOVYOL
Mobnuotucol to 1010 £€10¢; 0) 160l dvopeg Kol TOGEG YOVOIKES THPOV
nToyio Mabnpotikdv otnv EAAGSa to 1985;
%
;30 [oe [ ] i \ §
80 N
70

60 : r"vﬂq*
50 —o— Avdpeg

40 i
—o— [uvaikeg —

30
228k 2
20 a

10 9
0 ™
1930 32 34 36 38 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 £ty

- ARY

. Na 800l Kot vor epUnVveLTEL TO YPOVOYPULLLO TOV dEGOUEVOV TOV Tivaka 1

yio KGO opdda NAKIOV.

. 2TOV TOPUKAT® Tivake SveTan 1 KOTAVOUT GUYVOTHTOV TNG GUGTOAIKNG

nieong 150 yvvaikodv nlikiag 17-24 etdv mov ¥pNOUOTOI00V TO GAPLLOKO

A y1o kémotla tadnon Kot 200 yovork®dv, avaioyng NAKIaG, Tov yp1oLo-

o100V T0 Pappako B.

a) No cuykpivete T0 TOGOGTE YOVOUKAOV TOL Taipvouy o pappaka A kol B
KOt £(0VV GLGTOAKY Tieon peyaivtepn 1 ion tov 130 mm Hg

B) No katackevdoete To ToAYy@vo afpOIoTIKOV GYETIKMV GLYVOTHT®V,
YPNOUOTOLDOVTAS TOVG 1010VG AEOVEG GUVTETAYHEVOV.

Yvotolkn wieon | @dppoko A | Dapupaxo B
(08 mm Hg) V; V;
95-99 6 4
100-104 15 14
105-109 16 18
110-114 22 24
115-119 30 32
120-124 20 28
125-129 15 28
130-134 12 26
135-139 6 12
140-144 5 8
145-149 3 6
>HvoAo 150 200

IInyn: YroBetucd dedopéva
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7. O ypovol (og Aemtd) mov yperdotnKay 55 pabntég va Avcovy éva mpod-
BAnua dtvovron mopaKaTm:

34 132 6,7 14 1,3 38 39 29 13,8 39 27
44 36 14 24 36 31 75 69 78 12,7 39
33 97 20 44 33 87 39 11,6 56 90 34
4 35 28 104 11,9 123 29 28 1,5 4,1 59
3,1 87 28 38 13,0 30 64 32 59 70 82
o) No. opLaid0momoete ta H£d0UEVH GE KATAAANAO 0p1Opd KAAGEWV.
B) No kotackevdoete Tov mivaka [e TIG cuyvotnTeS v;, f,%, N, F%.

v) No KOTooKEVAGETE TO TOADY®VO GYETIKOV GUYVOTHTOV Kol afpoioTi-
KAV GYETIKAV GLYVOTITOV.

2.3 METPA OEXHY KAI ATAXIIOPAY

Ewcayowyn

Ext6¢ 0md 100G 6TaTIoTIKOVE TIVOKEG KO TO, 10y PALLLLOTO VITGPYOVVY Kot op1Opn-
TIKQ pLETpOL e TO 0moie. LTOPOVLLE VO TEPLYPOWYOVLLE L€ GLVTOUIO [0 KOTOVOUN
ovyvotNt®v. H yvdon tov PETpmv aut®v SIELKOADVEL Kol TNV TOPOTEPC, GTO-
Tiotikn ene€epyacio tov dedopévov. ‘Eote, yio mapdadetypa, Evog Kabnyntig o
0mo10G, Y10 Vo GUYKPIVEL dVO dlapopeTiKd TUpata 4 kot B g idag TaENg mg
TPOG TNV eMB00T TOLG 6 Eva pabnua, mpe toyoio 10 podntéc omd kabe tunua.
H Babporoyia Tovg 6to pddnpa cvtd frav:

Tuquo A: 13 13 14 15 15 15 15 16 16 18

Tuque B: 10 13 14 14 15 15 15 16 18 20.

To dtoypdppotae GYETIK®Y GUYVOTHTOV divovtol ota oynuota 11(a), (B).

fi % (A) i % (B) @
40 1
30 30 A
20 20
. | | S
0+ t t t 1 T T t T t t 0 + + + + t y + + t + t

10 11 12 13 14 15 16 17 18 19 20 10 11 12 13 14 15 16 17 18 19 20

BoOpoloyia BaOporoyia

(o) ®

[Mopatnpovpe 6TL 1 Pabuoroyio Kot TV 600 TUNUATOV ElVOL GUYKEVIP®UEVN
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YOpw 670 15, aALd TO deVTEPO TUNUA TOPOLGLALEL pEYaADTEPT dtacTopd Babumv
a6 1o TPMOTO. AnAadn, ot fabuoi tov B’ tpunpartog eivar mepiocdtepo SacKopmi-
GUEVOL YOP® ot pia “kevTptk]” Tin]. Ot évvoleg “kevipikn Tiun” Kot “ocmopd
TOV TOPATNPNoEDV” pog 6ivovy 1o ep€fiopa Yo Evay akdLo To GUVTOUO TPOTO
TEPLYPOPNG TNG KATOVOUNG EVOC GUVOLOL dedopévav. T va opicovpe dniadn
Kémoto péTpo. (apOunTiKd peyedn), mov va pog divovv a)  B€om tov “kévipov”
TOV TOPOTNPNCEDV 6TOV 0p1lovTio dEova Kot B) TN dloTopd TOV TAPOTNPNCE-
oV, ONAadn TOGo avTég exteivovtal YOopw amd 1o “kévipo” tovg. Ta mpota Ta
KaAovpe pérpa Béong g Katavoung (location measures), evod To de0TEPH HETPO.
owoomopdc N pétpa petapfintotnrog (measures of variability).

Extog and to pétpa B€ong kot loomopds HOG KOTAVOUNG TOAAES QOpPEC eivat
ATOPOITNTOG Kl O TPOGOIOPIGHOG KATOI®mY ALV HETp®V, Tov kabopilovv
pop@1] ¢ Katavouns. Katd néco dniadn n avtictoryn KOUTOAN GUYVOTHTOV
etval cuppeTpkn 1 Oyt g mpog v vbeio X = X;, yua dedopévo onueio X, Tov
a&ova 0x. Ta pétpa avtd, mov cuvBmg eKPPAlovTal Ge GLVAPTNON UE TO LETPO.
0¢onc kot dlacmopdc, kadobvtal péTpa acvpupeTpiog (measures of skewness).
Yroioyilovtag amd £va GOVOAO dedO-
UEVOV KATOLOL OTTO TO OVOTEP® UETPA,
UTOPOVLE VO EXOVUE 0L GOVTIOUT TTE-
pLypaPn G HOPONG NG KOUTOANG
GLYVOTNT®V. XT0 cyNua 12 ot Kopmwd-
Aeg cuyvothtov 4 Ko B givol coppe-
TPIKEG pe To 1010 “kévipo” X, aAld
n B éyel peyoivtepn petafintomnto
and Vv 4. Ot xoumdreg " ko 4 &i-

|-
»
X

Vo aGOUUETPEG, HE TN I Onmg Aépe va
mapovctdlel Oetikn acvppeTpio ko ™ 4 apvntikn acvppeTpio. To “kévipo™ g
I" givan apiotepdTepa TOL X, eV G 4 givon 6e8iotepa Tov X H 4 mapovcialel
peyoAvtepn petapintotnto and m 1.

Mérpa Oéong

To o cvvndiopéve HETPA TTOL ¥PNOLOTOIOVVTAL Y10 TV TEPLYPAPT TG OEomng
€VOG GLVOLOL dedopévav Tavm atov opllovtio aéova 0X, exppaloviag Ty “kotd
HEGO OpO” AmOGTOCT] TOVG Ao TNV apyn TOV aEOVeV, gival 0 aplBunTiKdg HEGOG
N wéon tun (arithmetic mean or average), n didpuecog (median) Kot 1 KopvEN M
emkpoTovsa T (mode).
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a) Méon Twun (x)

H péon tipun evdg cuvorov v mapatnpoe®V amoTeLel T0 6ToOVIIOTEPO KoL YP1-
GUOTEPO PETPO TNG LTATICTIKNG Kot opiletal mg To AOpOoIGHa TV TAPUTPICEDY
S1d Tov TANBOVG TV TOPATPICEDV.

Orav og éva detypa peyéboug v o1 mapatnpnoelg pog petafintmg X eivon t, t,,
..., 1, T0TE M péom T cupPolileton pe X kot dtvetar amd T oYEoT:

\4
2t
S bttt G

1V
% v VA=

3 (1

i

\4
61OV 10 GOUPoAO Zti TOPIGTAVEL L0, GUVTOHOYPOPio TOV 0BpoicLOTOg
i=1

t +1, +...+t, ko daPaleton “aBpoopa Tov ¢, and i=1 Emg V. Zuyvd, 0tov dev
VIapyEL TPOPANLE cVYYVONG, GVUPOAIlETOL KOl (G Zti N akOpo IO oA e Zt.

Y& [0 KOTAVOLT GUXVOTATAOV, OV X, X,, ..., X, €lvor ot Tpég g petafintme X
HE CLYVOTNTEG V), V,, ..., V, QVTIGTO(O, N Hé€oT TN opiletot toodbvapa and
oyéon:

K
— XV XV, XV Zx,.v,. & (2)
x =211 272 K k _ =l z_zxivi

K

VvV, +V, +...+V Vv iz
1 2 K Zv' i=1
1
i=1

H mapondvo oxéon woodvvapa ypaeeTat:

K K
V.
- -
x= E x,—+= E X, f;
=1V A

OmOoV f; 01 GYETUKEG GLYVOTNTEG.

Mo Tapddetypa, n péon emidoon towv podntov oto tunua 4 Ho eivar copewva
pe v (1)
%, - 13+13+14+...+18 :@:
10 10

N 1003VVapN GO TOV OVTIGTOLYO TIVOKO GLUYVOTHTOV GOLPOVA LE TNV (2).

15




86

Bobuog | Zuyvotmra xv. 150
Y V. . )?Azz L =——=15.
i i iV Va 10

13 2 26
14 1 14 Opoimg, vroloyiletan wan &
15 4 60 HOLOS, DIOROTILEE 1 eon
16 ) 1 emidoon yw o tunua B, n omoia
18 1 18 gtvor what

2Hvoro v, =10 2x;v; =150 X, =15.

Eniong, to péco tyog twv 40 pabntav eI Avkeiov tov wivaka 8, cOUpva e
m oxéon (1) efvor X = % =172,95 cm.
["o guoAOTEPO UM VTOAOYIGUO XPNCLOTOLOVE TOV TIVOKO GLUYVOTHTOV, OTTMG
0VTOG OIVETOL TOPUKAT®, OLLUOOTOLDVTOG TO, OEOOUEVH GE K = 6 KAAGELC.
Av x, gival to KEVTPo ™G I KAAoNG KOt v; 1 avTioToryn cuyvotnTa, TOTE GOUPMVOL
ue ) oyéon (2) n uéon tyun Oa elvar:
V.
X :& :@ =173,25 cm.
v
[Mopatnpovpe 6Tt 01 OVO PEGEC TIUES TOV 10100 GUVOAOL dedopévmv dev eivat
axpifmg ot id1eg. [Tod opeihetar avT 1M, £0T® Kot PIKPT, S10POPAQ;
H dwopopd avtn opeile-

Tl 6TO YEYOVOG OTL KT Yyog | Kevrpikéc
Vv opadomoinon vrobé- og cm TWHEG Zoyvomta
GOE OTL Ol TOPATHPY- Xi Vi Yivi
oelg kabe KAdong eival 156-162 159 2 318

i 162-168 165 8 1320
OHOTOHOPRA  KOTAVEUN™ | 168_174 171 12 2025
HEVES KoLl OTL O1 TUHES TNG 174-180 177 11 1947
petaPAntig oe k4Oe kKAG- | 180-186 183 5 915

, , 186-192 189 2 378
o1 EKTPOCOTOVVTOL OO -
ZHvoro 2v; =40 2x;v; =6930

™V avticToLyN KEVIPIKN
Tun x,. H vwé0eon avt) onpoaivel andAglor TANPOQOPIOV Y10t TIC OPYIKES TULES.
Xdavovpe Aomdv Atyo og mpog v axpifela kepdilovpe OpmG xpovo!

p) 2rabuikos Méoog

TIC TEPMTMOGELS TOV OIVETOL JPOPETIKN PapdTnTo (EUEACN) OTIC TIES X, X5,
..» X, EVOG GLUVOLOV dedopévav, TOTE avti Tov opuNTIKO) HEGOV YPNGYLOTOL0V-
ue tov otafpopévo aprOunTiké péco 1 otadpuiké péco (weighted mean). Edv
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og kGOe T X, X,, ..., X, ddcovue drapopetikn Bopvtnto, mov ekppdleTon pe
TOVG AeyOHEVOVG GUVTEAEGTEG 6TAOMoNG (BapdtnTag) W, W,, ..., W,, TOTE 0 GTOO-
HIKOG HEGOG PpiokeTatl amd Tov TOTO:

\4

fowi

i=1

s IMAENW X

WAW, +. W - '
1 2 v E w.
1
=1

Mo mapdderypo, pe To vEOo GOGTNUA, YO TNV EIGOYOYN EVOG HOONTA otV TPL-
toPabpio exkmaidevon Bo cvvvmoroyilovtal o Pabudg X, Tov amoivtnpiov Tov
Eviaiov Avkelov pe cuvtedest) (Bapog) w, =7,5, o Pabuog X, oto teot dedlo-
™MTOV pE GLVTEAEGTN W, =1, 0 BaBuog X; 610 1o Pacucd padnua pe cvvielest
W, =1 kat o Badpodg X, oto 20 Paciko uadnuo pe cuvterest w, = 0,5. Eav évag
paOnthg mhpel Toug Badbpovg X, =16,5, X, =18, X; =17 ka1 X, =16,6, 101€ 0
oTafUIKOC HECOG NG emidoomg Tov Oa givat:
16,5x7,5+18x1+17x1+16,6x0,5 167

X = —=16,7.
7,5+1+1+0,5 10

) Ataguecog (0)

O ypdvor (o€ Aemtd) mov yperdotnKoy 9 pabntés, yio vo Acovv éva TpoBanua
gtvat: 3,5, 5,36,6,7,4,7, 8 ue péon tun X =9. I[apoatnpovpe SHmS 0Tl 01 OKT®
amd TiG evvéa TapaTpNoElg stvar pikpdtepeg Tov 9 ko pia (axpaio Tiun),  oroia
emmpedlet kot T péomn TN givat, apketd peyolutepn Tov 9. Avtd onuaivel 6t
HEST TN OeV EVIEIKVLTOL WG HETPO BEomNG (“KEVTPO™) TV TOPATNPICEDV AVTMV.
Avtifeta, £va aGAlo pETpo BEomg mov dev ennpedleTon amd aKpaieg TOPATNPNOELS
glvar m drdpesog (median), 1 omoia opileton g €ENXG:

Alapecog (8) evOg OELYLOTOG V TOPATNPNCEMY 01 0Toies £xovv dlartaybel o
avéovca oelpd opiletor ®c 1 LEGOi0 TOPATPNON, OTOV TO V Eival TEPITTOG
apBpog, 1 0 uécog 6poc (MUadpoisie) TV dV0 UEGOIMV TOPUTPHGEDV
otav to v gival aptiog aptdpoc.

INo mapaderypa, yio vo fpovpe ) S1dpeco tov 0ed0UEVOV:
a)3,4,0,6,5,8,1,1,6,1,2,8,9
B)3,4,0,6,58,1,1,6,1,2,8,9,9

epyaldpoote wg e&ng:
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o) ‘Exovpe v =13 mopatnpnoelc, o1 omoieg 6€ av&ovoa Gelpd eivat:
01112 3 45 6 6 8 8 9

Apa, N ddpecog etvar ) pecaio mapatinpnon (£fdoun ot cepd), 5 =4.

B) ‘Exovue v =14 mapotnpnoelg ol omoieg o€ avéovoa cepd ivat:
01 1123 456 6 88 9 9

Apa, 1 d1dpecog gival 1o NUIEOPOIGHA TOV dVO HECOIMV TOPATNPNoE®Y (TNG
£Bdoung ko 6ydong ot 6epd), dNAadn & = ? =45,

[Mopatnpovpe 011, N d1dpESOC givar 1) TIU oL yopiletl éva cHvoro TapaTnpncE-
v o€ dVo ioa pépn O6tav ot mapatnpioelg ovtés TorofetnBolv pe oelpd Tééng
peyébovg. Axpiéotepa, n 014 ec0g lval 1 TIUR Yio TV ool To moAv 50% tov
TOPATNPNCEDV EVOL LIKPOTEPES OO ALTNV Kot TO TOAD 50% TV TOpaTNPNoEDV
glval peyohdTepeg amd TNV TN GLTHV.

Awgpeoog o Ouadomomuéva Asdouéva.

BempPoVLLE TOL OEGOUEVE TOV VYOLS TOV HoBONT®OV GTov Tivaka 9 kot To avticTol-
¥O 10TOYPOUUE 0OPOICTIKAOV GYETIKOV GUYVOTNTMOV LE TNV TOADYWOVIKH YPOLLUY,
oynua 13. H didpecog, 0nmg opiotnKe, avtioTol el oV TR X =3 NG HETo-
BAntg X (otov opildvtio dEova), £161 dote 0 50% TV TapaTPNoE®Y Vo givorl
pikpoTeEPES 1 168G TOL J. AnAadT], 1 dtdpecog Ba Exel aBpoIGTIKY GYETIKY G-
xvomra F, =50%. Epdcov otov kdBeto dcova £xovpe Tig aBpoioTIKES CYETIKES
ocvyvoteg, and to onpeio A (50% tov mapatmprcewv) eépovpe v AB//0X ko
ot ovvéyela ) BIT L 0x. Tote, oto onpeio I avtiotoryel 1 S1GUec0g 0 TV To-

patnpnoewv. Anladn, & ~173. @

100 TFE%
904 -
80 +

717 P

60 +

sod4 __ _ _ _ __ ________

40 4+

30 +

20+ T T T T
wd - __

04

156 162T 128 T174 T180 T 186

Pro O 0 0; Py

192 X
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o) Exatooctnuopia. (P,)

Onwg opicape ™ ddpeco J, 16t dote 0 TOAD 50% TV TOpaTNPHCEOY Vo €l
Vo KpOTeEPES TOV J Kol To oAV 50% TV Topatnpi|cemV Vo vl LEYOADTEPES
TOV J, UMOPOVLE OVOAOYOL VO OpicovpE Kat To. eKatooTnuople (percentiles) P,
k=1,2,..,99. Ovtpég B, P, ..., Py xwpilovv m cvvorikn cvyxvomta ce 100
toa uépn. Emopévog, avardywg kot pe tov optopd g dtopécov, opilovpe mg
Kk-gkatooTioio onpeio 1 P, ekotootnpoplo evog GLVOAOL TAPATNPICEDY TNV TN
eketvn yuo v omoio 1o ToAY k% TV TapaTnPNoE®V ival pKpOTEPES TOL P. Ko
70 ToAD (100 — k)% TV TOPATNPHCE®Y EIVOL LEYOADTEPEG GO TNV TN OLTN V.
Ewwm mepintmon ekatootnpopiov etvor ta Py, Py, P, T0 omoio kahobvtot Te-
Taptnuopra (quartiles) xon cupPorilovran pe Q;, Q, kou Q,, avrictoryo.

INo 0 Q, éyovpe apiotepd 0 OAD 25% TV TOpATNPNCE®Y Kot deE1d TO TOAD
75%. Opota yio to Qy éyovpe apiotepd T0 TOAD 75% TV TOPUTNPHGE®V KoL Og-
&6 to oAb 25% twv mopatnpioemv. Ilpopavac to O, = P, cuumintel Kot Le ™
duapeco, Mradn Q, =4. Ta pé€Tpa aVTA YPNCLOTOIOVVTAL APKETE GLYVE Yo TN
HEAETT] VOGS GUVOLOL SEDOUEVMV.

Zoyva yio. vkoAio 0 VITOAOYIoHOG TV TETApPTHOpiOY Q kot Q; evdg cuvolov
dedopévav yivetal kKatd Tpoostyyion vroloyiloviog Tig S1uUEGOVG TOV TPMOTOV
KOl TOV O€VTEPOL HIGOV TMV SIOTETAYUEVMV TOPATNPNCEDY, aviictoryo. [ ma-
PASEYLLO, TPOKEWEVOD VO, VITOAOYIGOVLE TO TETAPTNLOPLO TOV dedopévey 3, 4,
0,6,5,8,1,1,6,1,2,8,9, epyaldpoacte wg e&ng:

*  ALOTOGCOVE TIC TAPATNPNCELS 6€ aOEOVTO GEPE peyEBoug:

"Exovpe v =13 mopatnpnoelc, ol onoieg o€ abEovoa celpd eivat:
0 111 2 3 4 5 6 6 8 8 9.

*  Yrmoioyilovpe T SIGUESO, OTMG TPOOUVUPEPOLLE:

H didpecog ivor 1 €Bdoun ot 6epd Topatipnon, oniadn o = 4.

*  Ymoloyilovpe TN SGUEGO TOV TPMOTOL UIGOV TOV OLOTETOYUEVOV TOPATNPN-
GEMV, INANON TOV TOPATNPHGEDV TOL ival aplotepd tov J. H tipun avt sivot
0 Q:
H didipecog towv mapatnpnoemv mov gival apiotepd Tov J, niadn Tv

1+1

011123,¢ivarto Q = 5 =1

* YrnoAoyilovpe T S1GUEGO TOL SEVLTEPOL UIGOV TOV SUTETAYUEVAOV TOPATNPN-
oewV, dNA0SY TV TapatnpoE®v 1o givat de€d Tov J. H tyun avt eivar to Qs.
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H didpecog tov mopatnpnioemv mov gival 6e&1d tov 9, dniadn tov 5 6 6 8 8 9,

etvarto Q, = % =7. (Opwg to axpPéc, chppwva pe tov opopd tvar Q, =6).

Exarootnuopia o Ouadomomusva Asdouéva

O vroAoyloHdg TV ekatocTNHOPi®mV (1] TETAPTNUOPI®V) GE OUAOOTOMUEVE, OE-
dopéva yiveton 6mwG Kot 6N SAUEGO OO TO TOAVYWOVO 0BPOIGTIKAOV GYETIKOV
ocvyvottov. Xto oxnua 13 divovtar ta Q, Q, =0, Q; xau By, B, ya ta dedopéva
Tov mivaxa 9, and 1o onoio Ppiockovpe KOTA TPOGEYYIoN:

P,=162,5, Q =168, &5=173, Q,=178 «or P, =184,

¢) Emikparovca Tiun (M)

2TV TEPIMTOOT U1 OLLOOOTOMUEVMY OEOOUEVOV ETIKPATOVGA TN 1] KOPLO1]
(mode) M, opiletar wg n mopatypnon pe ™ peyordtepn cvyvotmto. Eivar mpo-
QOVEG OTL 1] EMIKPATOVGA T UTOPEL VO, OPLOTEL KO GTNV TEPITTMOT| TOIOTIKAOV
dedopévav, eve ta GAAL PLETPO OV gidape opilovTol Lovo Yo ToGoTIKG dedopé-
va. [N Tapaderypa:

o) H emkpatovoa tiun (Emkpatodoa amacyOAnomn) Yo, TNV anacyOANon TOV Lo-
Ontov Tov wivaka 7 otov eAevBepo xpovo tovg elvan M, = “Movcikn”.

B) H emkpatodoa tipum tov aplfpuod tov adeloodv Tov podntov otov mivaka 6
etvar M, =1, dnhadn ot meplocotepeg owkoyéveles (55%) Exovv 600 mad1d.

v) T'lo va Bpodpe v eMKpOTONGO TN TOV TOPATPN- X; v,
cewv 011222344455 78, xkatackevalovpe to 0 1
duthavod mivaka cuyvotntov. Ot Tpég 2 Kot 4 givar Kot 1 2
01 300 EMKPOTOVCEC TES, V10T KaOEUIE £xEL GLYVOTHTA 2 |3
3. BAémovpe €d® OTL 1 EMIKPATOVGO T UITOPEL VO pumv 3 !
glvar povadikn. Otav épovpe d0o KopvPES, M avTicTotl- ;.1 3
AN KoTovoun cuyvotntev Afyetan diképuvemn (bimodal), 7 1
EVOD 0TV £YOVUE TOALES KOPLPEG AEYETOL TOAVKOPLOY 8 1

(multimodal).

8) Otav 6heg o1 TapatnpNoELg EIVOL SLUPOPETIKES, TOTE AEUE OTL OEV VITAPYEL EML-
kpatovoo Tiun. ‘Etot, yuo tigc mapatnpnoeg 0, 1, 2, 7, 8, 9 dev éyovpe emkpoTon-
ool TIN.
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Emxparovoa Twij o Ouadonoiquéva Asoouéva

Otav &yovpe opodomonpéva. (TocoTikd) dedopéva GE LIGOTAATELS KAAGELS, TOTE
Bpickovpe TpOTO TNV EMKPATOVGA KAAGTN i, SNAadT TNV KAAOT HE TN HEYOAD-
TEPT GUYVOTNTO.
Ymobétoviag, OmmG €yovpe MOM OvVO-  12- B y
(PEPEL KOl TTPONYOLUEVMG, OTL Ol TTopo- Vi
mpoelg otg KhGoelg kotavépovrar 107
OLOWOLLOPPQ, M ETLKPOTOVGO TIUT TPOC-
dwopiletar, Om®G PaiveTonl 610 dUTAAVO
oynuoe 14, g n tetunpévn tov onueiov 6
TopNg Z tv evfvypoppev tunudtov A7

Kot BA. 1o oyfiuo avtod divetar 1 Kopu-

©1] Y10, TO VYOG TOV UaONTOV TOL Tivaka 2
9. Katé mpocéyyion n kopuen (emkpa-
TE6TEPO VYOG) elvar M| ~ 173 cm.

156 162 L;=168 Moyq4 180 186 192

Métpa Araomopag

2to mponyovpeva gidape 0Tt To péETpa BEons Topéxovy Kdmoto TANpopopia yio
Vv Katavour evog mAnBucpod. Avtd OpmG dev ETOPKOVV, Y10 VO TEPLYPAYOLV
TANPOS TNV KOTOVOUT], OTTMG SMIGTOGANE 6TV apyn TGS § 2.3 cuykpivovtag Tic
Babuoroyies v pabntaov 6vo tunudatov A kot B ota oyquoata 11(a), (B).

Evd o1 fabporoyieg tov 0o tpunpdtov 4 kot B £xovv ioeg péceg Tipég X, =x, =15
Kot iogg dropécovg 6, =6, =15, givarl eavepd OTL 01 KATAVOLES TOVG SLAPEPOVY
ONUOVTIKA ©¢ Tpog T petafAntodmed tovc. Ot fabuol tov tunqpatog A etvar me-
PLeGOTEPO ““GLYKEVTIPOUEVOL YOPp® 0t TN PEoT TIUN, v, avtifeta, ot faduol
oV TPUNHaTog B daomeipovion mepiocotepo, Exovv InAadr| Leydres amokAicELg
YOP® amd TN UEGM TN TOVG.

[MopdAinio Aowmdv pe to pétpo BEong kpivetor amopoitntn Kot 1 eE€Taor Ka-
OOV HETP®V JOOTOPAG 1 HETAPANTOTNTOC, ONACON HETP®V TTOL EKQPALOVV TIC
ATOKAMGELS TOV TILAOV HoG LETOPANTAG YOP® amd To HETPOL KEVIPIKNG TAOMC.
Tétowo pétpa Aéyovral pétpo dwacmopdg (measures of variation, dispersion
measures). To cmovdaidtepa LETPA SOCTOPAS vl TO EVPOG, 1 EVOOTETAPTNHLO-
PLOKT] OTTOKALGN, 1] SLOKOUOVOT] KO 1) TUTTIKT] TOKALGT).
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a) Evpos (R)

To amAovoTepO OO T HETPOL SLOGTOPAC Eivat To VPO 1 kKopaven (range) (R),
7ov opileTor g M SlPopd TNG ELAYIOTNG TOPATHPNONG GO TN UEYIOTN TOPOTH-
pnon, dniadn:

Ebvpog R = Meyolvtepn mapatipnon-Mikpotepn topoatipnon

'Etot, y10.m Babporoyio tov Tunpoatog A 1o vpog eivar R, =18—13 =5, evod yia
T0 TUARA R, =20—10 =10, TG mov emPefardvovy 6Tt Tpdypatt 6to Tpfue B
€yovpe peyaldtepn dtoomopd Pabporoyiog mapd oto TUpa A.

Otav €rovpe opadomompéva, dedopéva, To €0pog divetarl amd T doPopd Tov
KOTMOTEPOV 0plov TNG TPOTNG KAGACNG OO TO AVAOTEPO OPlO TNG TEAEVLTOIOGC
KAdong. To €0pog TV vymv Tov podnt@v Tov delypatog atov mivake 9 sivon
R =192-156 =36. [Ipogpavmg, T0 €0POg G OUASOTOMUEVA dedopéva Umopel va
SlopEPEL EMAPPMG amd TO. avTioTol o dedopéva TPy avtd opadomrombovv. o
TOPAdELY LA, TO EDPOG TOV LYMOV GTOV TTivaka 8, TPty avtd opadorombovy, Bp1-
Kope 0tLelvar R=191-156 =35.

To evpog eivar Eva apketd amAd HETPO, Tov voAoYileTan ebkoAn Oe Bempeitan
OH®G a&OTIoTO PETPO dlaomopds, yiati facifeTol HOVO oTIG SLO AKPOIES TOPO-
TNPNOELC.

p) Evootetaptyuopiraxo Evpos (Q)

To gvdoTeTapTnpopLoké vpog (interquartile range) ivor 1 S10popd ToL TPAOTOL
tetaptmuopiov Q, amd to Tpito TeTOPTNUOPLO Q,, SNACN:

Q=Q-Q

210 petadd Tovg dtdotnue teptlappdveral to 50% TV TopATNPCEDV.
Emopévmg 660 pikpotepo givar avtd 1o dSidotnia, 1060 peyaivtepn Ba givor m
GLYKEVIPMOT] TOV TILOV Kot Gpo UKPOTEPT 1| S10GTOPA TOV TILOV TNG HETAPAN-
mge.

Amo ta 6edopéva Tov oyfjpatog 13 Bprikape katd Tpootyyon Q, =168, Q, =178
EMOLEVMG TO EVOOTETAPTNHOPLOKS EVPOG etvorl Q =10. Anradn to 50% twv poabn-
TV £rovv Hyog peta&y 168 kot 178 cm.
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y) Araxspoavon (s°)

"Evoag GA0og TpOTog Y10 voL LITOAOYIGOVE TN S1loTopd TV Topatnpnoemy t, t, ...,
t, g petapintg X Oa Ntav va aeopécovpe ™ péon T X omd Kabe mopa-
pnon Kot va Ppodue Tov aptlOunTikd HEGO TOV S0POPAOV aVTMV, dNANST TOV
apouo:

\4

(t,=X)+(t,—X)+..+(1, -X) _ ;(ti —X)

v v
O op1Buo6g OmG ovTdHG Etval 160G Pe UNdEV, apov

&, =X)+(,—X)+...+(¢, =X) _ LG+t —E:f—fzo.
1% 1% 1%

' av16, ®g éva PETPO S10.6TOPEG TOIPVOLLE TOV HEGO OPO TOV TETPAYMDVOV TOV
amokAicewv tav ¢, amd T péon T Toug X. To pétpo avtd kadeiton dtakdpaven
N dweomopd (variance) ko opiletar omd T oyEon

=230 -5 ()

O 010G AVTOG ATOSEIKVOETL OTL UITOPEL VOL TTAPEL TNV 1IGOSVVALT LOPPT:

1 v (itlj
== Ztiz _ \i=l )

M omoio S1ELVKOADVEL GTUOVTIKE TOVG VTTOAOYIGHOVS Kupimg OTov 1 HéEsT T X
dev gival aképailog aptipdc.

Otav &yovpe Tivaka GUYVOTHTOV 1 OLOSOTOMUEVE dedOUEVX, 1) SLOKVUAVGT Opi-
Cetan amod ) oyxéon:

$ =13 -Py, 3)
Vol

N TNV 1603VVaAuT LOPPT:
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- 1T —m @

OOV X, X,y ..., X_ Ol TIWES TNG PeTAPANTNG (N TO KEVTPA TOV KAACEMV) UE OVTI-
GTOLYEG CUYVOTNTEG V), Vs, .oy V.

K

INo mapaderypa, n draxvpoaven g fadporoyiog Tov padntodv Tov TURpaTOg A
glvarl obppova pe v (1)

. (13-152 +(13=15) +(14—15)> +...+(18=15)> 20
SA= 10 =E= ,

evo yla Tovg padntég tov TpMpatog B Bpickovpe s; = 6,6, mov emPBePardvel
T Jwmictmon pog 6tL 1 faduoroyio Tov padnTdv Tov TUUATOG B Tapovctalel
peyaAvtepn petafAntotnta omd ) Pabporoyic TV pabnTdV TOL TUNHOTOG A.

Opoimg, 1 SIKOHOVGT) TOL VYOLG TOV Lo TGV Y10l TO OLLOOOTOMUEVO, OEQOUEVTL
Tov Tivaka 9, vroloyiletal cOpPva e Tov TOTO (3), OTWS POivETOL GTOV ETO-
pevo mivao:

Khdoelg | Kevrpucég Xouyvotnra
[ - ) Tl“ég Xi Vi xiZ XiVi XZ-ZVZ-

156-162 159 2 25281 318 50562
162-168 165 8 27225 1320 217800
168-174 171 12 29241 2052 350892
174-180 177 11 31329 1947 344619
180-186 183 5 33489 915 167445
186-192 189 2 35721 378 71442
ZHvoro: v=40 — v, = iy, =
6930 1202760

Enopévac:

. 2
[Zx,.v,.j 1 6930°
Zx v, -~ = — 11202776 — =53,4
40 40
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Edv vrohoyicovpe ) dtaxvpavon omd To fUn opodomompuéve. 0e00UEVO TOV Tiva-
xa 8, Bpiokovpe s° =50,9. H dtopopd avty opeiletor otnv amdAeio TAnpogopi-
0G AMOY® OUAOOTOINCTG TV TOPATPNCEDV.

0) Tomkny Anoxiion (s)

H daxvpoveon eivar pio a&10motn Tapapetpog o106mopds, oAAG Exel vl LELO-
vékTnua. Agv exepaletal e TIg LoVAdES e TIG omoieg eKOPAlovTal Ol TopaT-
pnoeis. o mapdaderypa, av ot Tapatnpnoelg ekepalovtal 6 cm, 1 SLKVUOVOT
ekepaletor o cm?. Av Opm¢ mapovpe tn Oetikn tetpayovikn pila g dtakduay-
omng, Ba Eyovpe Eva PETPO dlooTopas oL Ba exppaleTor pe TNV ida povada pé-
TPNONG TOL YOPUKTNPIOTIKOD, OTWS aKkpP®G glival Kot OAa Ta GAAa pétpa Bonc,
nov g&etdoape £og Topa. H moodtnta avt) Aéyeton Tomiki) amwokiion (standard
deviation), cupPoiileTon pe S Ko diveton amd TN oyéon:

s=+s?

H o amdxiion yo o Hyog tov podntdv tov mivoka 4 givol and to mpon-
YOOLEVO TOPAdELY LDl S = \/m =7,3 cm, v aVTN VTOAOYIGTEL 0O TO OLOOOTTOL-
nuéva dedopéva Tov mivaka 9,1 S = \/@ =7,13 cm, av vroloytotel oo T U
OUAOOTOINUEVH dEdOUEVA TOV TTivaka, 8.
A&ilel va onpelmbel 6TL av 1 KOUTOAN GLYVOTHTOV Y10 TO YOPOUKTNPLOTIKO TOL
e&etalovpie eivarl KOVOVIKN 1 TEPITOV KAVOVIKT, TOTE 1] TUTIKY] OTOKAIGN S €XEL TIG
TOPOKATO 1010TNTES:
1) 0 68% mepinov TV TAPATNPNCEDV

Bpioketal oto didoTnua

(X —s5,X+5)

ii) T0 95% mepinov TV TOPATNPNCEDV

Bpioketol oto daoTnHa
(Xx —2s5,x +2s)

iii) 10 99,7% mepinov TV mOpATNPNCE-
v PBpiokeTon 610 SdoTN e
(X —3s5,x +3s)

)?—ISS X-2s X—s X X+ts X+2s X+3s
DL ey — '

iv) T0 €0pog 1ovTAL TEPITOL e EEL TLTTL- : ) 9995;/3/
B ()
k&G amokAioelg, Oniadn R~ 6.

>
»

A S

A
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2vvredeotiig Metafolis (CV)

‘Ecto 011 amd éva detypa gikoot padntov g A’ INuvasiov Bprkoue péco Pa-
poc X, =40 kgr xou tomkn amoxhon s, =6 kgr, evd and éva devtepo detyua
tpravto podntov mg I Avkeiov Bprrape péoo Papog X, =75 kgr kot tumkn
amdxkion s, =6 kgr. Onmg avtirappavopacte, sivar AaBog va movue 6tt to Pd-
poc TV podntmv Tov Avkeiov £xetl Tov 1010 Pabud petafintotnrog pe to fapog
Tov podntov tov Mpvaciov, kabocov 1 fapvtnta Tov Exovv Ta 6 kgr 6to pHéEco
Bapog twv 40 kgr eivarl S10popeTIKN amd QLTHY TOL EYOLV GTO HEGO PApoc TV
75 kgr.

Axoun, ag vrobésovpe 6Tl 0 pHécog ehog Twv VYMASBOU®Y VTOAAAA®Y HLog
etarpeiog A glvan x, =2.500 € pe Tomkn andkAon s, =420 €, evd Yo TOLG VITOA-
Movg g etatpeiog B eivar X; =1.400$ pe tomkn amoxhon s, =3508. Zmny
TEPITTOOT OVTH EXOVUE SOPOPETIKEG LOVADES PETPNONG TOV GO0D, ETOUEVMG
01 OOTIOPESG TMV TOPUATNPNGEDV OEV EIVAL AUESH GLUYKPIGIUES.

‘Eva pétpo pe 1o omoio pmopovpe vo EEMEPAGOVLE TIG TOPATAVEO SVOKOAIEG Kot
70 omoio pag Pondd ot cHykpion opadwV TIUOV, oL gite ekppdloviol 6g dia-
(POPETIKEG HOVADES PETPTNONG Elte EKPPAloVTOL TNV 10100 LOVADO LETPTNONG, AALD
£€YOVV OMUOVTIKA O10POPETIKEG UECEG TIUES, EIVOL O GUVTEAESTIG RETUPOAMC M
ovvtelesTic petofintotyrag (coefficient of variation), o omoiog yio X #0 opi-
Ceton amod to AdYo:

7 TUTIKT] OTTOKALG

s
HESoM TLUN %
Av X <0, 10T€ avti TG X YXpNOtHomotovue Ty |X|.

O ovvtedeotig HETOPOANG elval aveldptnTog amd TIC LOVAOES LETPNONG, EKPPA-
Cetan emi 101G €KATO KO TOPIGTAVEL EVOL LETPO GYETIKIG OLAGTOPAS TOV TIUDV
KoL Oyt TG AmOALTIG SGTOPAC, OTTMG EXOVLE OEL EOC TAOPOL.

I"o To TpdTo TOPAdEY Lo TOV PAPOVG EYOVLE GUVTEAEGTN HETAPOANG Yia TIG dVO
oudoeg padntov:

v, =345 _015-15% K
x, 40

cv, =3 -5 _0.08=8%
X, 75

dNradn, o Babpog dtacmopdg Tov Papovg Twv pabntev IMpvaciov sivot peyold-
TEPOG 0o 10 Pabud dtoomopdc Tov Pdpovg TV pabntdv Avkeiov (Yo To GLYKE-
Kpéva delypota).
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Avéroya cvoumepdopata Pydlovpe kot yio To 0€0TEPO TAPAdELYU, OTOV Ppi-
okovpe CV,=16,8% xor CV, =25% . Ilap’ 6o mov 1 TLUmIKY ATOKAION TOV pt-
60V oty etaipeio A etvor peyoAdTeEPT OO TNV TLTIKY OTOKAIGT GTNV ETOIPEIN
B, 0 ovvteleotg petafoing divel peyolvtepn GYeTIKN d10.6mOPd TNV £TOpEio
B. Avto petappaletal 6to va Aéue 0Tt £(0VpE PHEYOADTEPT] OpotoYEveLd ey
otV gtarpeia A mtapd ot B.

Ievikd deyopaoTE OTL €Vl OEly Lo TILMOV oG LETOPANTNG Ba elvan opotoyevég, edv
0 cuvteLeoTg petaforrg dev Eemepvd to 10%.

E®PAPMOI'EY
1 » O dumhavig mivakag GUYVOTHTOV OIVEL TNV KOTAVOUT] TOV " ;
APOvov X (o€ sec) 60 padntav mwov yperdoTnKay, yio vo Tpé- 56 :‘
Eovv o dgdopévn amdoToor. No vToroYLETOVY: 55 6
0) 0 HECOGC, 0 OLAUECOS KUL 0 EMKPUTECTEPOS YPOVOS Y10, TNV 60 8
KAAOW TG GUYKEKPLUEVIS OTOGTUGG, 65 | 12
B) n Tomukn amwdékie, 70 | 14
Y) o€ m6c0 povo amd TG oTIYUN TG EKKIVIIoNG KAAvWE TNV ;g 12

amootacn 10 25% Tov pednrov.

AYZH

o) * ['lo Tov vToAOYIG O TG LEGNC TIUNG CUUTTANPDOVOLLLE TIC TPELG TPADTES GTNAES
TOV TTOPOKATO TLVOKOL:

X; v, XV, xl.zv,-

50 4 200 10000
55 6 330 18150
60 8 480 28800
65 12 780 50700
70 14 980 68600
75 10 750 56250
80 6 480 38400

Zovoro | v=60 | ¥x,v,=4000 | xx2y.=270900

Emopévemg, o uécog ypovog yio Ty KGAvyn g CLYKEKPIUEVTG AmOcTOONG Eivat:

Zx,-v,- _ 4080 ~ 66,67 sec.

_)_C:

v
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e 'Eyovue v =60 moapatnpioeig oe avéovoa cepd, Gpo 1 didpecog eival o
pnésog 6pog ¢ 30M¢ kat 3 1ng Topatipnong, Oniadn o HEGOG OPOG TV TAPUTN-

pnoewv 65 ko 70, dpa. S = 65+ 70

=67,5 sec.

e H emkporovco Ty eivor m T pE T peyaAdtepn ovyvotnta, Gpo
M, =70 sec.

B) INa tov vToAOYIoUO TNG TLTIKNG ATOKAIONG EIVOL TPOTILOTEPO VO, EPAPULOGOV-
pe tn oyéon (4), pog Kot n péon T ogv glval aképotog aptopog.

Me Bdion Tov mopoandve mivake 1 StkOpaven e HeTaPAnTg X elvat:

2
{levl (X)) } : {270900 4000} 70,56 sec”.
60 60

Kot 1 TOTKN andkAon S =4/70,56 =8,4 sec.

) ®élovpe vo VITOAOYIGOVHE TO TPMOTO TETOPTUOPLO, Q1. Apiotepd g Staué-
oov § =67,5 &ovpe 30 mopatnpioeic. H ddpecog avtov tov 30 tpdtov mo-
patmpnoemv givar to nuabpowopo g 15ng kot 16mg mopampnong, oniodn
Q, =(60+60)/2=60sec. Ankadn, votepa amd pio Gpo omd T GTIyUn TG EKKIvN-
oNnG 10 25% TV HaNTdV KEAVWOV T1 GUYKEKPIUEVT OTOGTOCN.

2 . No amodseyytei 6TL 1] cUVApTNON

SO)=2 (6 =2 = (x,= )+ (%, = A 4ot (x, =0 )
i=1
yivetan ehdyieTn, 0TOV A= X.
AYXH

Aopfavovtag v mpon tapdywyo g f (1), Ppiokovpe
FIA)==2(x, = 2) = 2(x, = A) —...— 2(x, — A).
"Exovpe dadoyucd:
f'(1)=0
X\ —A+X, —A+.+X —A=0
X+ X +..+ X, —vA=0
Lot Xt X

v
H devtepn mapdymyog e f(A) sivau:
f"(A)=2+2+..+2=2v
| ——

v

Kot emedn f"(X)=2v >0, cvvendyston 6ty A =x N f(4) yiveton ehdyom.
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3 . 'Eoto X, X, ..., X, v Tapotnpiocig pe péon Tipn X Ko TumiK) omokien s,.

) AV Y, Vi o0y Y, EIVOL 0L TOPATNPNGELS TOV TPOKVTTTOVY AV TPOGHEGOVIE GE
KaOepid 0w TIg X5 Xy, +.vpy X, P10 6TO0EPA C, VO OEVYTEL OTL:
i) y=x+c, ii) s, =s,

B)AV Y, Vi oees Y, Elvan 0L TOPATNPNGELS TOV TPOKVTTOVV AV TOALOTAUGLA-
GOVE TIG X;, Xy uvy X, EML g1 6T00EPA C, VO 0TTOSELYTEL OTL

i) y=cx, i) 5, = |c|sx
AIIOAEIZEH

a) 'Exovpe y, =x,+c, i=1,2, ..., v enopévac:

VitV ey, _XHeHX, et dx te

) y=
1% v
X, +X, +..+x, ve _
=2 vy =X+c
v 1%
) 2 =) =) et (0, )
i) S, =
1%
:(lerc—)?—c)Z+(xz+c—)?—c)2+...+()cvJrc—)_c—c)2
v
(=X (x5, —X) +t (x, —X) _
v v

Apokar s, =s..

B) Exovue y, =cx,, i=1,2, .., v, ENOPEVOG:

Nttty e+ +otex, 5 Ex A+t

) y= =c =cx
1% v %
b O 0y bt 0 =5
! v
_(ex —cx)’ +(ex, —cx)’ +...+ (cx, —cx)’
v
(g =%) +(x, = %) +..4 (x, %)’ ] o

v .

Apa ko s, = |c|sx.
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AXKHIELY

1. 'E& dwdoykol dptiol apiBpol £xovv péomn tiun 15. Na Bpeite toug apif-
HLOVG KOl TN O18UETO TOVG.

2. 'Eyovpue éva detypo v =10 mapotnpioemy, 0Tov KOOE Topotnpnon Wio-
pet va etvan 1, 2 1 3. Etvan dvvotod n péon Ty vo etvar a) 1 ) 4 v) 1,8;

3. 'Evog emevovtng enévovce To 1010 TOGO YPNUATOV GE 8 OL0POPETIKEG Ue-
TOoYEC 0T0 YpnuatioTipo. Katd t obpkeln TOL TEPAGUEVOL ETOVG OL
UETOYES ELYOV TIG TOPAKATM EKATOOTIONES HETABOAEG otV a&io TOVG:

5,16, —10, 0, 27, 14, =20, 34. Na Ppedel n péon ekatootiaio amxddoon
NG EMEVOLOTC.

4. To péco Hyog 9 kolaBooPaploTdV pog opadas ivar 205 cm.
o) ['a va “ynAdoer” v opddo 0 TPoTovNTNG TPE EVOV KON TOTKTN
pe vyog 216 cm. oo givor o PHEGO VYOG TNG OPLASAG TOPOL;
B) Edv 10e)ke va “ynAdoer” v opdda ota 208 cm, 1060 VYOG ETPETE VL
£XEL 0 KOAOBOOQOIPLIOTHG IOV TN PE;

5. H péon nlikia 18 ayopiov kot 12 koprtoidv pog tééng eivor 15,4 ypod-
via. Edv 1 péon niikia tov ayopiov sivar 15,8 ypovia, vo fpeite tn péon
NAIKIO TOV KOPITGLOV.

6. Xe pio KOAmn vIdpyovy AoTPES, LOVPES, KOKKIVEG Kol TPAGIVES UTOAES
oe avoroyio 10%, 20%, 30% war 40% avtictoyo. Mo dompn pmdio
€xel Bapog 10 gr, po povpn 11 gr, o kokkivn 12 gr kot po tpdoivn 13
gr. Na Bpeite tn péon tiun, tn OAUESO KoL TNV EXIKPOTOVGO TIUN TOL
Bapovg yio Oheg Tig umaieg, av EEpovpe OTL 0TV KAATN LVIdpPYoLY o) 10
umdAeg, B) 20 umdieg, yv) o6e yvopilovpe mOGEG UTAAEG VITAPYOVLY GTNV
KOAT.

7. H emidoomn evic pobntn oe mévte pobnpata eivon 12, 10, 16, 18, 14.
o) Na Bpeite tn péomn emidoon.
B) Av ta pabnpata eiyov cuvtedeatég otabuiong 2, 3, 1, 1 ko 3, ol Oa
Nrav 1 péon emnidoon; Xe molo pobnuoto ETPEne VoL OMOEL 10104TEPN

TPOGOYN O pHabNTNg;

8. Mia etoupeio amacyoiel 5 vroAAniovg 6to Tunqua A pe péco (Unviaio)
o6 1249 gupd, 6 vmoAiniovg oto Tunua B pe péco pico 1280 gvupo,
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Kot 4 vaAAniovg oto Tpnua I' pe péco picBo 1360 svpd. Tloog givar o
Hécog ebog OA®V TV VTAAMAW®V;

9. H péom tiun xou 1 dudpecog mévte aplbuav eivor 6. Ot Tpelg amd avTtong
gtvar ot 5, 8, 9. Na Bpeite Tovg GAAovg 600.

10. Xto durhavo mivaka divovror ot Tyuég pag petafintic X ue x| v,
T1G avtioToyes cuxvotnTég Tovg. H méumtn cuyvotnro xabn- ~— 5 [
ke! Mmopeite va v “avokaioyete”, eqv yvopilete 0T 3 3
o) 1 péom T ivon 4,4, 4 1
B) n didpecog givar to 4,5, 5 2
¥) LIEAPYOLY GVO EMKPAUTOVGEG TULEG; g 1

11. Tw v Katavour Tov Babpod Tov Mabnuotikev g B 1déng tov 40
padntaov ko padntprov g I Avkeiov tov mivaka 4 vo Bpeite:
0) T pEOT T,
B) T d1dpeco,
Y) TNV EMKPATOVGA TLUN,
d) TO TPMTO KoL TO TPITO TETAPTNUOPLO KO VO, EPUNVEVGETE T OTOTEAE-
oUOTO.

12. O mopokdto wivakeg divel Tov apBpd tov entokéyeny 40 podntov o
S1apopa. LoVGEiD TNG YOPOS KATA TN SLAPKELD EVOG £TOVG.

Emoxéyeic | Zuyvomnta No vVToAOYIGTOVV:
[0-2) 8 a) 1 péon T,
2-4 12 B) n emkpatovca Ty,
22 160 Y) N S1apecog,
3-10 4 d) TO TPMTO KO TPITO TETAPTNLOPLO.

13. To péco vyog twv 30 pobntdv kot pabntpiov pog Taéng etvar 170 cm.
[Towo Oa givar To péco vyoc TG Taénc:
o) ov OYeL Evog pobntmg pe vyog 180 cm,
B) av épbet pa véa pobntpla pe Kyyog 170 cm,
v) av euyel Evag pafnmg pe vVyog 180 cm kot EADeL pio pobnTpio pe
vyoc 170 cm;

14. Koabepio amd T1g TopaKkdto AMoteg 0edouévmy Eyovv péon tiun 50.
o)) Xe wota Alota vdpyet (1) peyoivtepn (ii) pikpotepN Sl0GTOPEA TOPATH -
pnoemv; (Na un yivouv Tpdéelg).
0, 20, 40, 50, 60, 80, 100
0, 48, 49, 50, 51, 52, 100
0, I, 2, 50, 98 99, 100.
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15.

16. Na vroloyiotei | TOTIKN andkAoN TV dedopéEV@V TG Aoknong 12.
17.

18.

19.

20.

1.

) Mmopel va ypnopomombel yio cHyKpion Tov SE00UEVOV QVTMY TO
€0pOg;

H Babporoyia déka pabntov og éva dayoviopo nrav: 7, 11, 10, 13, 15,
3,12, 11, 4, 14. Na vtoroyicete:

o) TN HEOM T, TNV EMIKPOTOVGO TUUY KoL T O1AUECO,
B)ta Q xar Qs,

v) T0 €0POGC, TNV TLTIKY] OTOKAIOT| KOl TO GUVIEAEGTN LETABOANG.

O péoog ypovog mov yperalovior ot padntég evog oyoleiov va Tave TO
TPO1 Ao TO OTiTL TOVG PEXPL TO GYOoAEl0 glvan 10 AemTd pe TUTIKY ATo-
KAMon 2 Aentd. YroBétovtog 0Tt £(0VLe TEPITOV KOVOVIKT] KOTAVOLLT, VO
Bpeite katd TpooEyylon T0 TOGOGTO TOV LabNTdOV IOV YpetdlovTor:

o) Kato omd 8 Aemtd v) T0 ToA¥ 10 Aemtd
B)mévm omd 14 Aemtd 0) amd 6 £wg 12 Aentd
Y10 VoL TAVE GTO GYOAELD TOVG.

No vroAoyiceTe T HECT TN Kot TN SIAUEGO Y10l TOL TOPOKAT® SETYpLOTOL
OEJOUEVOV KOl V0L GYOAAGETE TO, UTOTEAEGLLOTOL:

@l 2 6 By 2 4 12
v 1l 12 16 §)12 14 22.

Na vroloyicete T O10KVUOVGT KOL TNV TUTIKN OTOKAION Yoo KaOeUd
OO TIG TOPUKAT® AMOTEG 0EO0UEVOV. ZVYKPIVOVTOG TO SEGOUEVE KOl TOL
amotelécpato T Gupmépacuo Byalete;

wl, 3, 4, 5 7 B) 3, 9, 12, 15, 21
v)6, 8, 9, 10, 12 &) -1, -3, -4, -5, —7.

O1 pobnrég tov 12 Eddeyav etnoing katd péco 0po 625 gupd ayopalo-
VTOG S1apopa TPOPILN atd TO KVALKEIO Tov oyoieiov. Edv o cuvteleotg
petafoing etvon 27,2%, va Bpeite v tomikn andkion. Edv emmiéov
yvopilete 6t TO z xl.z =11.746.700, oGO €tvon ot padntég Tov I2;

H Baduoroyia 50 pabntodv oty letopia kopaiveror amd 10 péypt 20 (ko-
vévag dev givatl kdto amo 1 faon). ['vopilovue eniong 6t mévte podntég
&xovv Babud katw amd 12, dekanévie kdtw and 14, mévte peyaidtepo 1
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100 Tov 18 kot dekamévte HeyaAvTEPO 1) 160 TOL 16.

o) Na mapoactafodv To dedopéva 6€ EVay TIVOKO GUYVOTITMV.

B) Na vmoloyioete: 1) T péon Tyun, ii) T JdUESO.

v) Edv 610 5% tov pobntov pe vy kelvtepn emidoon d600el Emaivoc,
660 Pablo TPETEL va £XEL KATOL0G LLOONTHG Y10 VO TOPEL ETOVO;

H péon tyun koun dtokdpoven Tov S Tindy evog detypatog eivor X = 4 Ko

4
s* =10, avtictoya. Edv, y10, TIg TE60EPIC TIHES 1GYVEL Z(xi -x)* =14,
i=1

va Bpebel n TEUTTN TIUN.

‘Evag pabnrg ayopace 10 Biiia mov kootilav ympic .I1.A. 15, 9, 6,
18,21, 6, 18, 27,9, 12 gvpd avtictouya.

o) [Tow eivar n péom, n dudpeon kon 1 emkparovoa atio (tipn) tov Pi-
BAlov;

B) [log petafdAlovtal o1 OmaVINCELS TOV EPOTAATOS (at), oV TPOocHE-
covpe ko 1o O.IL.A., wov etvon 18%;

v) Av 0 podntge minpaoet eni mAéov 0,3 gvpd (yopig @.I1.A.) yia 0
VIOLGIHO KAOe BiPAiov, TOG S10UOPPOVOVTOL TOPO OL ATOVINCEL GTO
epdTnpa (P);

Na deikete 611 €dv amd OAeg Tig TéG 0, 2, 4, 6, 8, 10 ko 12 gvog deiypa-
TOG QUPOLPEGOVLLE TN LEGT TUUT TOVG KoL OLOUPEGOVLE LLE TNV TUTIKT| TOVG
amoKAon, T0Te o1 TIéEG Tov Ba Tpoxvyovy Ba Eyovv péon tiun 0 Kot
dlaomopd 1.

270 SuTAaVO GYNUO POIVOVTOL TO VYT TOV TOANCEDV GE YIAMAES EVPD
OV £YVOV 0O TOVG TOANTES P0G ETALPELNG KOTA TN SIAPKELDL EVOG ETOVC.

: : : 14
a) [Tocot eivar o1 TwANTEG; ™
B) IT6co1 TwAnTég £Kovay TOACELS Z 0
Ve amd S5 YIMAdEG EVP®; 15
) No Bpebei ) emikpatovoa Ty~ & 8
z w
TOV TOAMGEDV. g 6
==
) Na kotookevdoete Tov mivaka < 4
GLYVOTNT®V KOl VO VTTOAOYIGETE 2
TN WUEOM TIUN Kol TN OleKOUOVOT). 0

) . ) 0 2 4 6 8 10 12 14
€) Amd 10 TOMY®VO afpoleTIK®OV TOM|GEIG 68 1A, EVp®
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OYETIKGOV GLYVOTATMVY Vo ekTipfoete Ta Tpia tetaptnuopa Q, Q,, Qs.

6. Xto omAavo Tivoko SiveTon M KOTOVOUN TG NAKING TMV OTOU®V HL0G
moANG. No voloyicete:

Hl o Zoxvotnta

o) Tnv tomikn amoKAIon Kot T (o€ £m) (o€ YMGSES)
GUVTEAECTY| LETAPOANG. 0-20 12
& 20-40 14
B) To gvdoteTOPTNLOPLAKO EVPOG. 10-60 2
60-80 10
7. Amd m Zroatiotikn g Puoikng 80-100 4

Kivnong [MAnBvcpov tg EALG-
d0G 01 avaTol AOym VIEPTAGIKNG
vooov 10 1995 divovtor oTov o1-

2 4 . ®dvorot
mAavo mivaka ,(EZYE)' : , Hlwia Avdpeg luvaikeg
No katackevdoete 610 1010 oYN- 50-54 10 7
o o TOAVY®VO  afpoloTIKOV 55-59 10 4
GYETIKOV GLYVOTNTO®V Yo TNV 60-64 17 21
nAKio avépdv Kol  YOVOIKOV, 65-69 36 57
avtiotoy, mov mébavav omd | 70-74 44 61
VIEPTACIKT VOcOo TOo 1995, won ;(5)_;91 13 }23
GT1 GLVEYELN VOL TOL GUYKPIVETE. 3 5:89 123 195

2.4 rPAMMIKH ITAAINAPOMHXH

Ewoaymyn

10 S1pOopa TPOPANLOTO TOV EEETACALE £MC TMPO, GTN LTOTIOTIKT 0oyoANONKa-
pe kb eopd pe pia povo petafint (Eexowpiotd), m.y. e to Papoc, e 1o Hyog,
pe v enidoon padntov kth. Io kabepud pepovopévn petafAntn apkestnKo-
UE OTN UEAETN TNG KOTOVOUNG GLYVOTHTOV, GTOV VITOAOYICUO SLAPOPOV LETP®V
OTMG LESM TN, SIAUECOGC, SIOKVLOVOT) KTA. € OPKETEC OUMG TEPMTMGELS €&IG0V
EVOLAPEPOVON EIVOL KOL 1] TOVTOYXPOVN HEAETT VO 1) TEPIGGOTEPMV UETOPANTOV,
Yo Vo TPOGOopicovpE e TOo TPOTO Ot PETOPANTES avTEG oyetilovtot HeTaEy
tovc. [0 mapdderypa:
o) H nAia ko to Bapog evog maidod £yovv kdmota Betikn e&dptnon (cvoyétt-
on) neta&d Toug pe Ty Evvola 6Tt 660 Mo peydro eivat To Toudl 1060 peyoin-
tepo Papog Ba Exet.
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B) H d1dpketa {ong tov (OVIOV 0pYOVIGU®Y GE L0 TEPLOYT KOl TO TOCOGTO UO-
Avvong g TepLoyng Exovv apvntikn e&dptmon peta&d tovg, pe v Evvola 0Tt
0G0 110 peydAo gival 1o T0GooTd LOAVLVONG TG TEPLOYNG TOCO UIKPOTEPN Elvar
N ddpketa LoONG TV 0pyoVIoUOV oL {OVV GTNV TEPIOYN.

v) Oco peyardtepn (Lé€xpt €éva avodtepo Oplo) sival n teplekTikdTNTo 68 POGP10
0TO TOCLO VEPO, TOGO LIKPOTEPES EIVOL 01 TEPMTMOGELG 61N PHopd TV do-
VIOV TOV KPOV TOOLOV.

d) H ovvolikn mopaywyn kohopmokiov egaptdtor and tn 8€on tov Yopaeiov,
amd TNV TOGATNTA MITACHATOC, oo TNV EXidpact g Oeprokpaciog, Tng vypa-
olog KTA.

€) To Hyog TV amodoydv TmV VIOAANA®V pog etatpeiog dgv e&aptdtal and 1o
Bapog tovg.

"Etot hourdv glvat evolopEpov va eEETAGTOVY 01 ETOPAGELS TOV KATOEG LETAPAN-

TG 0oKOVV o€ Kamoleg dAleg petafintéc. H vmapén pog cuvaptnolokng oyxeong

(e&lomong) petald Tov petafAntov propel vo givar e£apeTicd TOAVTIUN Yo TV

TPOPAEYN TOV TILAOV HOG LETAPANTAG OO TIC YVOGELS TOV S100ETOVUE Vi TIG

GAAeg petafAntég, 6tav 1oxHOVV KATOEG CLYKEKPIUEVES GLVOTKEG.

O KAddog g Zratiotikng mov e€etdlel T oxéon petald dVo 1 TEPIGCOTEP®V

HETOPANTOV [E OTDTEPO GKOMO TNV TPOPAEYN HOG O’ ALTEG LEGH TOV GAA®V

yopoxtnpiletor pe v ovopacio avaiven walvopounong (regression analysis).

Iotopukd, o 6pog “regression” ypnoipomomOnKe yio TpMOTN POpd amd Tov AyyAo

avOpomordyo Galton (1822-1911) to 1885. Me 1t perétn tov VYOLG TOV Tol-

OOV og oyxéon Ue To HYOG TV YOVEDV dlamoTdinke 0Tl Toudld YnA®V yovéwmy

TEIVOLV, KOTA PLEGO OPO, VO EIVOL KOVTOTEPQ TMV YOVIOV TOVG, EVD TOdLL KOVTIDV

yYovémv Teivouv, Katd HEGO Opo, va YivovTol YnAOTEPD TV YOVIDV TOVG.

Anring Ipoppiry [aivopounocn

H omlobvotepn mepintwon moAvdpounong ivar 1 ami YPOUUIKT TaAVOPOUN-
on (simple linear regression), Kot TNV omoia VIAPYEL LOVO pia aveEapTnTy
petapinty X (independent or input variable), kot n eEaptnuévny petafinty Y
(dependent or response variable), 1 onoio. LTopEl VoL TPOGEYYIGTEL IKOVOTOMNTIKY
amd pia ypopuikny cvvaptnon tov X. H wepintoon avt) epgaviletal 1660 o€
TEPAPATIKEG OGO KOl GE N TEPOUATIKEG PEAETEG. LTIG TEIPAUOATIKEG LEAETES O
gpeguvn ¢ Kabopilel, ylo mopadetrypLo, omd TPV TIC 00GELS EVOG PAPUAKOL (ave-
EGpnn petafinty) Tov divel ot TEWPAPATOLMO Kot LETPA TIG OVTIOPACELS TOVG
(e€aptnuévn petaPint). Me v moAvopoOuUnoT EVOLLPEPETUL VO, TPOGOIOPIGEL
pio oyéom dOONC-0VTIOPACNG Y10 TO GUYKEKPLUEVO POAPLOKO. XTIG LT TEPOUATL-
Ké€G peAéTec N derypotolnyieg, yivovior LETpNoELg o 0V0 YOpaKTNPLOTIKA (Le-
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TafAnTéc) yia kabe dropo (povdda) tov deiypatoc. Xe €va delypa 10 pabntov
HETPALLE, Y10 TOPASELY LD, TO PAPOC Kot To VYog Tovg. H didkpion €dd peta&y
aveaptnng Kot eEoptnuévng netafintng etvat 00GKoAT. Av avTd TOL Hag EVOLa-
eépet givar 1o “TL oupPaiver pe to Papog Tov Toddv 6tav aALALEL TO VYOS TOVS”,
o1 Bempole MG aveEApTNTN LETOPANT X TO VYOS Kot ¢ e€apTtnUévn LeTAPAN-
™ Y 10 Bapog. OmodTE, EVO0PEPOUOOTE Yo TNV TaAVIpOun6n Tov Papovg (Y)
aAVO 610 VYo (X). Avtibeta, av pog EVOLAQEPEL TO “TL GLUPAIVEL LLE TO VYOG TMV
ooV 6tav oAAGLeL To Bapog Toug”, ToTE Bempole mg aveEapTnTn HeTafANT)
X 1o Bapog kar og e€optnuévn petapinty| Y 1o dyoc. Tote Eyovue maivdpounon
Tov Vyoug (¥) mave oto Papog (X).

Awaypaupa Aiacmopadg

O mopokdto mivakog 10 divel ta vym X (og cm) kot ta Pépn Y (og kg) tov 18
ayopidv ¢ I Avkelov tov mivaka 4. Ot Tipég Tov Vyovg divovtal o avéovca
cepd.

Mivakac 10

Aloto vyov (og cm) kot Bapav (o€ kg) Tov 18 ayopidv tov wivaxa 4.

MaOntrg "Yyog Bépoc | Mabnrg "Yyog Bépog

X Y X Y
A 170 58 K 178 68
B 172 60 A 179 76
r 173 67 M 180 68
A 175 72 N 180 80
E 176 65 = 180 70
Z 177 81 0) 180 85
H 178 73 1 182 71
) 178 74 P 187 85
1 178 73 )y 191 86

310 TopAderypa oTO £XOVLE TNV TEPITTOOT OTOL 6€ KAOe dTopo (pLobnt) yi-
vovtal dV0 HETPNGELS. AnAadn To deiypa amotereitar amd o {evyn TWOV TOV
ouveydv petafintov X (dyoc) kot Y (Bapog).

Av mapacticovpe ta (edyn (x,y) TOV Tapatpce®y og £va choTnra opbo-
YOVIOV 0EOVOV, TOPUTNPOVUE OTL TPOKVMTEL pio “dlooTopd” TV ONUEI®V TOL
avTIeTOLYOLV 6ToVG Hodntég mov e€etdlovpe. H mopdotaon avty tov onueiov
Koieltat oOraypoppa dwecsmopdc (scatter diagram), fAéne oynpa 16.
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88 -_I T T T / |__
. ° ° £(191,86)]
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=) ]
g g
o 4
(o8 1
3 1
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170 174 178 182 186 190 194

Oyog (cm)
Audypopplo dStoomopds Kot evheio Tpocaprocpévn “ue 1o patt”
v T dedopéva tov mivaka 10.

H mpocektiki mapatipnon evog daypapoTog SlGTopis UTOPEL va. Log OMGEL
ONUOVTIKEG TANPOPOPIEC Y TN GYECT EEAPTNONG TTOV EVOEYXOUEVDS VITAPYEL LLE-
ta&0 TV petafintov tig omoisg e&etalovpe. H meipa pog Aéet 0tL vapyel kdmoa
oy€omn METOED TOL VYOLS Kot Tov Bépovg Kabe pabnty. Xto mopdderypo avtd 10
SuaypopLpLe S1CTOPAS OELYVEL, YEVIKA, OTL 01 YnAol pabntég etvar cuviBmg Kot To
Bapeic. ['a mapaderypa, o N eivoar yniotepog kot Bapvtepog amd tov K, o 11 givar
YnAoTEPOG Kot PapHtepog amd tov K, aAAd VITApPYOLV Kol EEPECELS, OTmG o 11
glval ynAotepog amd tov N aAdd o N sivan Baputepog and tov /1.

EvOcio Ialvopounong

AT6 10 ddypappo SoTOPAS TOV TPOTYOVLEVOD TOPAdEIYLATOG PaiveTal Kaba-
pa O6tL VIapyel pia oyéon avapesa 6to Hyog X Kot o Bapog ¥ twv 18 ayopidv
g [ Avkeiov. To onueia (X, Y) elval cvykevipouévo, Tepimov yop® amd pio
gvbeia, nhadn 1 oxéon petal&d tov X kot Y givot Kotd TpoGEYYIoT YPOUUIKY.
Onwc &xovpe 101 avapEPEL, UTOPOVUE Vo, OempricovLe T pHio LeTafAnT) g ave-
EGpnn petafinti kot v AN oc e€aptnuévn. Edm Bempodpe g aveEaptnn
petofAnT to Vyog X Ko g eEaptnuévn petaAnt to Papog Y, omdte 1 gvbeia
mov Ba Tpocappdletor Kalvtepo ot onpein avTd kaleitol ev0gia maivopoun-
ong ¢ Y mave oty X.
Onwc yvopilovue, n egicmon wwog evbeiog divetar amd tn oyéon:

y=o+px (1)

OTOV o KOl f elvor TapAUETPOL TIG 0Toieg OELOLLLE VO, VTTOAOYIGOVLIE 1), OTWG AEpLE,
va “exkTiumoovpe”, €161 dote 1 gubeia mov Ba Tpokvyel va pag divel 66o To dv-
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VaTOV TNV KOADTEPT TEPLYPAPT TNG oYEong (e€apTnomng) mov vVIapyel HETaED TV
petafintov X kot Y. H mapapetpog o pag divel to onpueio, (0,) 6mov n gubeia
LT TEUVEL TOV GEovaL ¥ Y, VG 1M TOPAUETPOS f TAPIOTAVEL TO GUVTIEAEGTH d1ED-
Ovvong g evbeiag.

O mo e0KoA0g TpdTOC Yapacng g evbeiog etvatl avtdg mov yiveton “pe to pért”.
Mo té€to10 evbeio Exovpe PEPEL KL GTO O1AYPALLE OLUCGTOPAS TOL GYNUATOC 16.
INo va Bpodpe ta a ko S, epyaldpacte g eENG:

*  Emiéyovpe 600 onpetia, éoto ta I'(173,67) xkou X (191,86) ndve oty gvubeia
OV QPEPALLE “UE TO HATL”.

*  Avtikafiotodpe Tig cuvteTayuéveg (x,y) Tov onueiov avtodv oty (1), ondte
TPOKVITEL TO GUGTILLOL:

v, =a+ Bx - 67=a+173p
v, =a+ Px, 86=a +191p

* EmAvovtag 1o ovotnpa avtd Ppickovpe o =—115,6 xon B =1,06 ondte 1 e&iow-
on g evbeiag (1) yiverau:

y=-115,6+1,06x. 2)

Enopévog, 1 evbeio mov katd ) yvoun pog tpocapuoleTor KaAOTEPH 6To ON-
peio Tov Sty pappatog dacmopdg diépyetor and to onueio (0,—115,6) won £yet
ovvteleotn| d1evbuvong 1,06.

MéBodos Twv Eloyictwv Tetpayovwv

Eidape 611 n mo omdn dwadikacio mpocauployns pog evbelag ypopung o éva
Sudypappa Steemopds ivat “pe To AT’ AV OPMG £XEL TOAAG LELOVEKTLLOTO
Topa TV arAotTTd TC. To KupLdTEPO Elval 1| EALEWYT] OVTIKEIUEVIKOTITOC, QPO
S1apopa. ATOWO UTOPOVV VO YaPAEOLV O10pOPETIKEG HeTAED Tovg gvbeiec. AkOpa
Kot 7o 1010 dtopo pmopel va yopdlel dtapopetikés evbeieg Kabe popd. Xperalopa-
ote Aomdv o axpiBéotepn nEBodo yio TNV Tpocsapuoyn Hioag gvbelag ypopung
6¢€ TETOL0L €100VG dedOUEVQL.

Mo péB0d0g Tov YPNOUYOTOLEITAL V1oL TNV EKTIUNOT] TOV TOPAUETPOV o KoL S,
apo Kot yro TNy e0peon g e&iomong g kaAvtepng gvubeiag mov Tpocapudletal
oTa dedopéva, givar 1 “péBodog ehayicTOV TETPAYOVOV”.

H mpot avaeopd pe oloxAnpopévn oavamtuén g peboddov tov erayictov
tetpaydvev gpeaviletar to 1805 og o gpyacio tov ['dAlov pobnpotikod
Legendre, (1752-1833) kot apéowng petd and to [eppavd pobnuotikd Gauss,
(1777-1855) omnv aotpovopukn tov mpaypateio “Theoria Motus” yio tov mpooc-
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dopiopd g TpoyLdg Tov Uikpol TAavintn Anuntpa. Mdaiicto €dm o Gauss ava-
PEPEL OTL YPNOLUOTOINGE TNV APy TOV ELUYIGTOV TETPUYDOVOV TPV amd To 1794
(oe Mxio polg 17 etav), étol dote vo mponyeitan Tov Legendre wg mpog v
avaKaAvyn avTg g Hebodov.

Ag dobue Eava 1o dtdypappa d1ocmopds oto oynue 17 tov mponyoduevov ma-
padetypatog yuo o Oyn X kot to fapn ¥ tov 18 padntedv tov mivaka 10. 1o
Sbypoppo avtd xovpe eépel Ko pio evbeia ¥y =a + Bx, mov miotevovUE OTL
npocoppuoletar kaAvtepa, ota onueia (X,,;) yuo 11 v =18 GLVOMKA HETPNOELS
TV peTaPAnTOV X Kot Y.

90

85

(]

Z(177,81)

80

75

70

Bépoc (oe Kg)

65

60 }81 'B(172,60)

55

| IS S S M
165 170

PR (SR S N S N TR SR SR SR [T SO SN T SO [T SR SN S S |
175 180 185 190 195
"Yvyog (og cm)

[pocappoyn evbelog eroyioTwV TETPAYOVOV GTO SIAYPULLUL SLUCTOPAG TOV
dedopévav tov mivaka 10.

‘Etot, v mapddetypa, yio to padnr B, onueio B(172,60), pe dyog X, =172 cm
éyovpe Ppet, Omwg eaiveton otov wivako 10, Bapog Y, =60 kg, evd, cdpoova
pe v evbeia mov eépape, To0 BApog Tov avauévetol va etvar (tepimov) 64 kg,
£yovpe dMhadn| Eva ceaipa &, = 60 — 64 = -4, nradn Papog 4 kg Aydtepo and
T0 avopevopevo. Opoimg ywo to pabnm Z, onueio Z(177,81), 1o Pépog tov mov
petpndnke Nrov y, =81 kg, evd T0 avapevOLEVO BAPOS TOV GOUP®VA LLE TNV EV-
Bela mov @épape eivar 71 kg, Exovpe dniadn éva ocpdipa &, =81—71=10, dnla-
oM Papog 10 kg meptocoTEPO 0 TO AVOUEVOLEVO.

Avéroya cpdipata vroroyilovtol Kot yio Tovg dAlovg pontéc. Oo BELaue Aot-
oV va Bpovpe pe kamota péBodo exeivn v gvbela y = a + Bx, €101 OOTE TA
GOALLOTO TTOV TPOKVITOVV VO VoL OGO TO dSVVATOV PIKPOTEPAL.

H pébodog twv elayiotmv TETpaydvV®V GUVIGTOTOL GTOV TPOGOIOPICUO TV TTO-
POLETPOV o, f, ETCL MOTE VO ELOYIGTOTOIEITAL TO AOPOICLLA TOV TETPAYDV®V TOV
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KOTAKOPLO®V OTOGTACEDY TV onueiov (X,,;) amd v evbeia ¥ =a + Bx, on-
Aodn 1o

Zs =2(y,- —a - px)’ )

va yiveton e dy1eTo.
Ot TWES TOV TOPAPETPOV 0 KOl ff, TOV ELOYIGTOTOOVV TV (4), KaAODVTOL EKTL-
piTpLeg shoyictov teTpaydvov (least square estimators), copfBoiilovar pe o

(“o kamélo™) kar B (“P koméA0”), avTIoTOlYMC, Kot amodetkvieTal (1 amddeén
£0M opaAEimeTOL) OTL dIVOVTOL OO TIC OYEGELC:

Rt )
$x-(5x) ®

i=1
H gvbeia
§=é+ px ©)
KoAgitor gv0eio ehayioToV TETPpAYOVOV 1 gV0gia TaAvopopnong g ¥V (mavew)
ot X. Avtikofiotdvtag 1o @ =Y — BX ot oyéon (6) Bpickovpe v

§-V=p(x-%),

n onoia eavepdvel 6t gubeia elayiotwv TeTpaydvov ¥ = a + ﬂAX dépyeton oo
T0 onueio pe cuvtetayuéveg (X,¥) kat £xEl ouvTeAEoTn dlevBLVENC TO ,3 .
Avtikafiot@vtag Tig TIEG X, kot y, oo tov wivaka 10 otic oxéoels (5) Ppiokov-
pe:

ﬁ =1,28 xou & =-156,1

omote M evbeio eEloyioTOV TETPAYOVOV TOL TPOSAPUOLETOL KOADTEPO GTO OE00-
uéva givar amo  oxéon (6), M

Y =-156,1+1,28x.

[Mopatnpovpe 6TLVIEPYEL GNUOVTIKT S10popd omd TV evbeio y =—115,6+1,06x
OV TPOCAPUOGALE “lE TO PATL” 6TO oynua 16.
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Epunveio twv a kot B

v eéiowon shayictov TETpaydVeY §=a + BX 1 T ™G EKTILATPING & TG
TOPOAUETPOV ¢ TOPIGTAVEL TNV TETAYUEVT TOV ONUEIOV 6TO omoio 1 gvbeia Téuvel
tov d&ova Y'Yy, dMAadn v T g e€optnuévng petafantig ¥ otav X =0. Otav
10 4 =0 101e 1 eVOeia SiépyeTon omd TV apyh TOV AESVOV.

‘Ecto topa dvo Tipég X, kot X, =X, +1 mg ave&dptnng petofantme. Tote Aop-
Bavovtag ™ deopd TV avTicTol®V TPoPAETOUEVOVY TGV TNG eapTnUévng
petafintg Bpickovpe

§, = 9= (& + Bx,) — @+ Bx) =G+ Bl +1) — (& + Bx)=f

Shadn 9, = 9 + B. Tuvemdg o cuvehestrig dievBuvong § g evdeiag § =4+ Sx
Tap1oTa ™ petaforn g eEaptnuévng petafintg Y 6tav to X petafindei kotd
o povada. ‘Etot, étav 1o X avéndei katd po povado tote to ¥ avéaveton katd

B Hovadeg Otav B>0 N EAOTTOVETOL KOTA B Hovadeg Otav B <0.

E®PAPMOI'EY

1. "Evag gpeovnTiig, Yo va ggtdosr Ty €niopacn €vog avaloOnTikov, p-
Poriooe 10 movtikio pe d10QopeTIKI] 0061 KAOE Popd. Ov ypovol Tov peco-
AGaPnoav dcmov To TOVTIKLO VA Yacovv TS 0101l Tovg (AMroBvpuncovy)
KOTOYPAPYOVTUL GTOV TUPUKATO TIVOKA.

Adon (o€ mgr) |0,30 035 040 045 055 0,60 0,65 0,70 0,75 0,80
Xpovog
MmoOupiag (sec)

125 11,5 11 85 7 6 5 4 25 2

o) Na yivel To owaypappa owoomopag

B) Na emireyovv 0v0 mBavd onpeia amd Ta owoia OLEPYETAL 1] TPOCUPLO-
opévn gvlsio malvopounong kat pe paon avtd va Bpedei n e€icmon g
gvleiac.

v) Yotepa ané w660 ypévo avapévetor va Mmobvpnocset £va wovriki, €4v ToV
viver éveon (epPorractei) pe 0, 0,5, 1 mgr avorsOntikov, avricToyya;
Na 630M06TOVV TO, OTOTELEGHATO.
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AYZH

o) H mepintoon mov e€etdletal €00 avapépeTaL GE U0 TEWPAUATIKN KOATAGTAON,
KOTA TNV omoia 0 epevvnTig Kabopilel ek TV TPOTEPW®V TN 0OGT TOV OvVaIGONTL-
KoV¥ oL o dmoel 6T TEPAUOTOLMA Kol LETPA TIG avTdpdoelg Tovg. Evolapépe-
Tot dNAadn va TPoGdlopicel pua oy€om d0ons avarsOntikov kot xpovov Amobvupi-
ag. 'Etot, 1 060om avarsOnrtikod mapiotdverl v ave&dptnt petafinty (X) kot o
xpdvog Mmobopiag v eEoptnuévn petafintn (Y).

Enopévog, To d1dypapipo S106Topag ToploTAVETOL TAPOKATM:

<
18
15 F

gt \A

- 12 ™

3 F \\

0 o

g [

Do

3 L

ISEK] i ’\c\ ,B\
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

860 (mgr)

B) Avo onpela amd Ta omoia extipdTor “pe To PaTL” 0TL B diépyeTOL 1 KAAOTEPN
gvbeia TaAvdpounong eivar to. A(0,3,12,3) war B(0,8, 1,9). Avtikafiotdvtag
otV e&icmon g evbeiog y = a + fx EQOVUE TO GOGTNLA:

12,2=0+0,3f

L9 =a+0,88,

amd v enilvon tov omoiov Ppickovpe a =18,5 kot S =-20,8, omodte M €VOeiaL
ToaAvopounong Exel e€lcmon

y=18,5-20,8x.
[Mopatnpovpe, 6TOG GAAOOTE OVOUEVOTOV KOl OO TO S1AypPOLLiLo dlOCTOPAS, OTL
0 GVVTEAEOTNG d1evBuvong elvar apvnTIKOS, dNAadn £xovpe apvntikn e&dptmon
ToV XpOVvoL Mmobvpiog wg mTpog tn 660N avalsOntikov. Meyalvtepn SO0 EMLPE-
peL ypnyopdtepn (o€ LIKPOTEPO YpOVo) Amodupia.
Y) Avtikafiot@vTog oty Topandve eElcwmon Tig TIHEG TS 66ong x =0, 0,5 kot 1
mgr, Bpiokovpe tov TpoPrenouevo ypdvo Mmobupiog tov movtikion Yy =18,5, 8,1
kot —2,3 sec, avtioTotya.

XXO0AIO

opatnpovpe 6t gpeovitovrar £d® dvo Tapddoo:

*  Mndevikn| 666m ToL avolsnTikod Tpokaiel Aimobuuia og 18,5 sec.
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YmoBétovpe OUmE €0M OTL TA TOVTIKIN XAVOLV TIG GGONGELS TOVG LOVO aTd TN
5601 tov avoicHnTikod Kot 6yt amd To POfo Toug!

*  Adon avoreOntikov 1 mgr mpokaldel Mmobupio og —2,3 sec. Opmg ko TaAl £6®
vrofétovpe O6TL M €veon YiveTal o€ TOVTIKL TOL £YEL TIG OCONGELS TOL Kol OYL VO
giva Tpv amod 2,3 sec Mmdbvpo!

O1 600 avTég TapaTNPNGELS 00NYOLV 6TO PBacIKd GUUTEPAGHA OTL Ol TPOPAEWYELG
g eEapTNUEVNC HETAPANTAG Exovv vOn U, givarl SnAadT| duvatés, LOVo Yia Tig Ti-
HEG TG ave&dptnTng HETAPANTG Ol 0Toieg PpickovTal 6TO SIGCTNILO TOV EYOVE
e€etdoel 1 TOLAGYIGTOV TTOAD KOVIA GTO GKPO TOV SGTHUATOC 0VTOV.

2 « O mapaxdTo mivakag divel Tig toMoels (o) £vég Tpoiovrog (.. TV
KEPAOLDV) Y (0€ KIAG) 0T6 TO WOPAOIKO HLOG TEPLOYIS KUL TIS UNVTIGTOLYES TL-
pés X Tov TPoidvTog o€ EVP® AvVA KILO Y10 P OpIopévn Y POviKN TEPiodo

Twq w(}plmvavamm 15 13 11 9 9 6 5 4
(o€ gVPD), X

HoMoaicoekihg, ¥ |5 6 8 10 9 12 15 11

a) Na Bpelsin v0zio chayictov TeTpaydvov § =48+ ﬁx (Tov TOA|oE®Y
GE GUVAPTI|GN NE TNV TINY]) KOL VO YOPAYTEL 6TO AVTIGTOLYO OLAYpPOpNO.
olacTopdc. .

B) Na epunvevOsi i) évvora Tov & Ko

v) IHow givon  avapevopevy {tnon (ToMosis), 6Tav 1) Ty ivan 8 gvpd/
KIAO;

0) Mg Baon v gvbcia avTi] propovpe va TpoPréyovpe TNV TIH TOL TPOI-
ovtog, 6tav n Ojtnon givor 10 Kird;

AYXH

o) ['o tov mpocdiopioud g
eklomong g evbelag eldyi-

OTOV TETPUAYOVOV SEVKOADVEL x y x? Xy
0 JTAOVOG TIVOKOG LE TIG OUTToL- 15 5 225 75
1 ‘ 13 6 169 78
aitreg npdelc.
]% T]’Q pré © . 11 8 121 88
TOUEVGS, EYOVE: 9 10 . 90
v=8 9 9 81 81
6 12 36 72
DX 72 5 15 25 75
X==—=—=9 4 11 16 44
% 8
Sx=72 | Ty=76 | Zx? =754 | Zxy=603
1% 8
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. v —(2%)(2Y) _8(603) - (72)(76) _ 648 _ _0.76

vy X _(ZX)Z 8(754) — (72)? 848
G=y-px=95+(076)(9)=16,34.

Apa, n e&lowon g mong (tov ya-
PLOV) GE GLVAPTNON LLE TNV TN TOVG Elval
¥y =16,34-0,76x.

Emedn yvopilovue ot1 1 gubeia diEpyeTan
and to. onpeia (0,a) ko (x,¥), eivor €dko-
A0 va yapoytel 6TO S1AyPaLLL SOGTOPAC,

o
(=3

—_
W

TOANGELS (08 KIAG)
>

W

(=}

OTMG PAiveTOL SITAL. 0 5 10 15 20
B) To & =16,34 wpocdiopilel v wpoPie- A (EUpGI0)

wopevn {ftnomn tov Tpoidvtog, 6tav 1 T Tov givor 0 gupd/Kido. TIpopovag
€0 TéTol0 TEPIMTMOT OEV givarl peaMGTIKN.

To ﬁ npocdlopilel ) petafoin mov enépyeton oty eéapnuévn petafint v,
otov n X petafanfel kotd pio povada. Anradn 6tav n T Tov yoapiodv ovénbdet
Katd 1 eup®d/Kiho (pia povada), ot toAncelg Oo erattmbovv katd 0,76 Kikd.

v) Otav 1 a&lo tov mTpoidvog eival 8evpd/KIL0, oNUaivel 0Tl X = 8. XVUVETMOC, Yo
X =8 1 avapevouevn {itmon ¥ sivon

y=16,34-0,76-8=16,34—6,08 =10, 26 kIAq.

d) Ilpopavag, oty mepintwon mov ypnoyomoteitan 1 pEBodoc TV elayictwv
TETPAYOV®OV Y10 TNV EKTIUNGOT NG vbeiog maAvdpdunong e eaptnuévng pe-
TafAntg Y mévo oty aveEaptntn petaPint X, dev pmopet va ypnoiponom el
N TpokvrToVGa gvleia Yia TpoPreyn g X, otav divetar To Y. o va yivel kdtt
tétolo, Tpémel e€opyng va ektun el n evbeia TaAvdpounong g X mévo oty Y.

AXKHXELY

1. No KotookevdoeTe TO O1AypapLe dlaoTopds Kot va Bpeite v e&iowon
g evbelag mov mpocapoleTon (e TO LATL) KOADTEPH GTO OEGOUEVOL.
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x |12 15 16 18 18
o) vy |13 14 18 18 20

B) x| 1 2 3 4 5 6 7 8 9

[Mopaxdtom divovtat 500 dloypaLaTe SIGTOPAS LE TIG TPOGOUPLUOGUEVEG
gvbeieg, 6mmg TIC Yapate “ue To pat” €vag nadnte. XpnoyLomToumvTog
ta onpeia A ko B va Bpeite t1g e€lodoelg y =a + Bx TOV avIioTO®OV

gvbelov.
(1) (i1)
20 . 80 :
2 16 3% 75
~ o — ° -
g LA s
o 12 ~ 70 °
5 o} (<] QD (<] o B
£ 8 * T 65 o © o s
© A a o o
g 7 =
g 4 60 7
2
0 55
0 4 8 12 16 20 15 20 25 30 35 40
Bobpog oo Mabnportucd (x) Hhwuclo, €t (x)

[o koBéva amd Ta Tapokate Cebyn tpdv va Bpeite my eficwon eha-
XIoTOV TETPUYOVOV y = + SX Kol vo TN yapdéete 6o avtictolyo did-
YPOLLO SLOOTOPAC. XTN GLVEXELD VO TPOPAEYETE TNV TN TNG Y, OTOV

x |1 2 3 4 s x |1 2 3 4 5
9 7T 2 3 4 5 B 55 4 3 2 1

x |1 2 3 4 5 5 x |1 2 3 4 5
Y 5,4 2 5 1 3 ) 3 1 5 2 4

Na gpappocete ™ HEH0S0 EAUYIGTOV TETPUYDVOV Y10, TO OEOOUEVE TNG
epappoyns 1, ylo va ektiufoete v gvbeio ypopkng maAvopopunong
oV ¥povov Mmobvpiag (Y) tov movtikiov oty d6om avarsOnrtikov (X).
Na ocvykpivetre o amoteAéGHOTA TOV TPOKLATOVY UE TN HEHodo ot
LLE TOL OVTIOTOLYO OTTOTEAEGUOTOL TTOV TPOEKVYOLV LLE TNV TPOGOPLOYN TNG
gvbelag “ue o paTt”.

o) Me ) péBodo ehayioTmv TETpAyOVOV Vo, fpeite TNV gvOEia YPOIKNG
TOAVOPOUNCNG TG ¥ TAv® ot X Y10, T0L TOPOKATM SEO0UEVE S LoONTDV.
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Enidoon oto. Mabnpatucd, x | 12 15 16 18 18
Enidoon ot @voikn, y |13 14 18 18 20

B) Av vobécovpe 6tL YéOnKe o Paduog e Dvoikng yio to padn Tov
mpe 15 ota MoOnuatikd Kot yio vo uny vroxpembei o padntg va
Eavadmoel e&etaoelg ot Duoikn, molo Padud, Katd ™ yvoun cog,
TPETEL VO TAPEL;

O mopokdTo Tivakeg Vel To OTOTEAECLLATO TV LETPNGEWDY TNG GLGTO-
MK1g Tieomng kot g nAkiog 10 yovoukdv:

Hacio 6m) | 25 30 35 40 45 50 55 60 65 70

[Tieon (mm Hg) | 116 117 121 147 111 133 105 153 155 176

o) [Towa amd 115 dvo petafAntéc nAio Kol GLGTOAKY Tieon Hmopel va
BewpnBel wc ave&aptntn petofint;

B) Na yivel To avtiotoryo StdypopLio S10eTopag.

v) Na yapd&ete “pe 1o pat” v evbeia mov mpocsapproleTor KaAvTepa
oT0 OEOUEVOL.

8) T1 ovoToAkn mieon TpofAénete Y o yovaikae 75 €Tmv;

Na ypnoyoromoete to dedopéva tov [livaka 4 pdvo yo o aydpia, yio
va TPOPAEYETE TO VYOG EVOG LafnTn dtov:

o) 0 TATEPOG TOL £YEL Hyog 180 cm

B) 0 pé€cog 6pog Tov HYOLS TV YoVIDV ToL givor 170 cm.

Na ypnoyomomoete ta dedopéva tov Ilivaxa 4 povo ywo ta kopitoia,
Yo vo TPOPAEYETE TO VYOG g pabnTplog Otav:

o)1 UNTEPO TG £xEL VYOG 167 cm

B) o pécog 6pog Tov Hiyous TV Yyovidy TG etvar 170 cm.

Amo 8 yapovg Tov £yvav o€ o EKKANGIo KoTd T SdpKeLo EVOG VoG,
01 NAIKIES TOV avOPOYOIVOV 1GOV:

Hlwio youmpoo, y | 20 22 24 25 28 30 33 38

Hhwia voong, x | 20 20 22 27 24 25 28 34

o) No vmoloyicete pe 1 péEBodo elayiotwv TETpay®VOV TV gubeia
YPOUUIKNG ToAvOpoOunong ™G ¥ mave otn X kot va T Yopa&ete 6To
avTIGTO(O JAYPOLLLLO SLOCTOPAG.
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B) Na Bpeite v avopevOoLeyT NAIKIC TOL YOUTPOD Y10 L0, DVITOYNPLOL
voon 25 etdv.

v) Ta kabe £tog mov e yovaike kabvotepel va mavtpevtel 1660 avéd-
VETOL 1] NAIKIO TOV VITOYHPLOV YOUTPOD.

5. T to idw dedopéva T Tponyoduevng aoknong (4) va PBpeite:
o) TNV €vOeiaL YpopKg maAvdpopunong g X ndve ot Y,
B) v avapevopevn nikio g voeng yo Evay vIoynelo youmpo 28
ETOV,
Y) Y10 KaBe £Tog OV £vag avopag Kabuotepel va mavtpeutel OG0 avEd-
VETOL 1] NAIKIO TNG VTOYNPLOG VOPTG;

2.5 TPAMMIKH XYXXETIZH

Ewcaywyn

"Exovpe det péypt tdpa 0Tt v GOVOLO TOPATNPNCEDY HOG UETAPANTNG TEPL-
yYpapeTOL pE Ta PETPA BEGMC Kot SL0GTOPAG, OTMC Y10, TOPAdELY LD, 1 LECT TIUN
KOL 1] TUTIKN OOKAIGN, avTioTtolyms. EmmAéov, pe ) ypoppk moAvdpounon
OV €EETACALE GTNV TPONYOVUEVT TTaPAypapo gldape Tmg Ppickovpe v gvubeia
YPOUUIKNG TOAVOPOUNGNG 1 0TToie TPOocapUOLleTal KAADTEPH GTO “GUNVOS. TMV
oNpEl®V OTMG AVTA TOPIOTAVOVTOL GE VO S1AYPULLLA S106TOPAS.

Ag dovpe, Yo mopddetypa, To mopakdate (edyn Tindv (x;, ¥;) v Tig petafAntés
X, Yxou (x, ¥)) ywo tig petapintég X', Y':

X | Vi x| i
L] 25 1,0 | 2,5
1140 1,5 | 1,0
2130 2,0 | 4,0
3145 25 | 55
3140 30 | 6,0
435 40 | 35
5|33 45 | 6,0
> |50 55 | 3.5

oo To omoia PpioKovpe:
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* X=3,y=5 s,=15 1=s,=09

© X=3,y=5 s5,=146, s5,=1066

* 10 didypappa dacmopds oto oyfua 18(a) tov onueiov (x,,Y;) kot v ovti-
ooy evbeio ehayiotov tetpaydvey ¥ = 2,58 +0,47X

+ 10 Sidypappa Stacmopdc oto oyfua 18(P) twv onueiov (v, ¥) ko v avti-
ooy evbsio ehayiotov tetpaydvey §' =2,58+0,47X .

(o) B

Y10 dV0 ovTd drarypdppoata StcTopds PAETOVLE 0Tl Tpooappoletal 1 idto gvbeia
YPOUUIKNG ToAVOpOunone. Opmg ta onpeio Tov ouinvous 6to dudypoppa (o) &i-
Vol TEPIGGOTEPO CLYKEVTIPMUEVA YOp® omd TNV gvbeia eved oto dudypappa (B)
€Yovpe €va o YOAaPO CUNVOG oNUEl®Y YOp® amd TV avticTtoryn evbeia woAv-
dpéunong. Anradn oTNV TPOTY TEPITTOON 1) YPOLLKT OXECT HETAED TOV pETa-
BAntov givan 1oyvpodTEPN Tapd ot devTEPT TEPinT®OoN). ' Eva pétpo mov pog divet
to péyebog g YPOKNG oxéong N To Pabpd cLYKEVIPOONG TV GNUEi®V TOL
Sy pappatog Stacmopdg YOpw amd tnv gubeia malvdpounong eivol o Aeyopuevog
ovvTELEo TG YpoppKis cveyéTiong (linear correlation coefficient).

2vvredeotg I popuikns Xooyétiong

O cVVTEAEGTNG YPUUUIKNG GVGYETIONG dV0 HeTaPANTOV X Kot Y opiletan pe Paon
éva detypa v Cevyov mapoatnpnoemv (x,,,), i=1,2, ..., v copforileton pe r(X,Y)
N omAd 1e I kol OiveTot amd ToV TUTO:
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\4

D (=X - ¥)
- n
\/Z(‘xi _)_C)z\/Z(yi_J_/)2

avaQEPETAL 08 KOl MG CLVTELEGTNG GLGYETIONG TOL Pearson.

ATd 0V 0pIopd TOL I' TaPUTNPOVIE OTL Yo peydies TiéS x, e X ko ¥, g Y
(neyohvtepeg amd T HEGT TUUY TOVG) Ol dLPOPES (x, —X) ko (y, —y) elvor Oe-
TIKES, OMOTE TO YVOUEVO TOVG eivan OeTicd. Opota yo pkpég TéS x; Kot y,, ot
dapopés (x; —X) kar (¥, —¥) eivor apvnTikés, omdTe TO YIVOUEVO TOVG Efvar ThAL
Oetikd. Emopévmg, 6tav oe peydleg Tiég e HeTafANTIS X avTiGTOt(0uV Kot
peyaAeg TG NG Y, 1 68 JUKPEG TIEG TNG X OVTIGTOYOVV LUKPES TIES TNG Y TOTE
0 GLVTEAECTNG GLGYETIONG giva BeTiKOg Kot Aépe 0Tt o1 X, ¥ elvon Betikd cuoye-
TIoUEVEG. AVALOYO UTOPOVLLE VL OOVUE OTL O I' TOUPVEL OPVNTIKEG TIHES OTOV OE
HEYAAES TUEG TNG HOG LETAPANTAG AVTIGTOYYOUV LIKPES TIHEG TNG GAANG, OTOTE
Aépe OTL o1 LETAPANTEG aVTEG elval ApVNTIKA GUGYETICUEVEG,.

Me Bdon Tov mopakato Tivake kot Tov Tomo (1) vroloyilovpe To GuvTeAEsT

X |l Vi | X=X | vV (-0 | -9t | =00 Y)
1 [ 25 —2 ~1,5 4 2,25 3
1 | 40| —2 0 4 0 0
2 30| -1 -1 1 1 1
3|45 0 0,5 0 0,25 0
3140 0 0 0 0 0
4 |35 1 -0,5 1 0,25 -0,5
S 1055 2 1,5 4 0,25 3
5150 2 1 4 1 2

24 |32 0 0 18 7 8,5

YPOLUIKNG GUGYETIONG Y10L TO SESOUEVO TOV TPMTOV TOPUETYLLOTOG

PO O D IR R
S @ - X VIsvT

76 .

=
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Me avaroyo Tpomo VITOAOYI{OVHE KOl TO GUVTEAEGTY] YPOUUKNG CUGYETIONG Yo
Ta 6edopéva ToL dEVTEPOL TTapadeiyaTog 6mov Ppickovpe r' = 0,41.

YuyKpivovtog Tovg 600 GUVTEAEGTEG GLGYETIONG PAETOVLE OTL I > I'. AuTd dNA®d-
VEL OTL 01 PETOPANTES X, Y TOVL TPDTOV TOPAdEIYLLOTOG EIVOL TEPICTOTEPO YPOLLLLL-
K& cvoyeTicpéveg mapd ot petaPintég X', Y' tov devtepov napadeiypatog.

O ovvieheotng ovoyétiong ivar kaboapdg apBude, onradn dev ekppdletan oe
GUYKEKPIUEVEG LOVAOEG LETPTONG, ETOUEVMG EIval aveEEAPTITOG TMV YPNCLOTOL-
0VUEVOV HOVAd®V pETpNoNG Tov petafintav X kot Y. Enl mAéov 1oyvet mavtote
ot

[To ouykekpuéva Otav:

e 0<r<+l, téte 01 X, Y elvan BeTikd ypoppukd cvoyeticuéveg (oo 19(y),

(e))

e —1<r<0, totE OLX, Y givor apvnTIKG YPOLULUKA GUGYETIGUEVES (TYNUa

19(3), (1))

o I =+, TOTE £YOVE TEAELD OETIK YPOPPIKI] GVUGYETION KOl OLOL TO
onpeio Ppiokovtal mvo o pia gubeio pe Betikn kKAion (oynua
19(a)), nrodn y=a+ fx, >0

er=-1, TOTE £YOVUE TELELN UPVITIKI] YPOURUIKY] GVOYETIGT KOt OAO TO
onueia Bpiokoviol Tavo oe o evbeia pe apvnTikn KAion (oynuo
19(B)), nhadn y=a + px, f<0

e r=0, TOTE OEV VILAPYEL YPOUPUUIKT] GVOYETION LETAED TOV HETAPANTAOV.
Ot petafintéc dnAadn X, Y etvol ypappmikéd acvoyéTioTeg (oYL
19(0)).



A — - _ A ~ °
y r=+1 . r=-1 y r=~+0,8 o
. @ .... ... Y
o’ * * % ° .... .
® ° %
[ J % [T
(o) x ) x” v
1 r=-0,8 r 40,2 yE ' rx-02
®) X (&)  x (cn ¥
A
y . r=0
: o o’ Aaypdpipoto S1eomTopas Kot GUVTIEAEGTES
e GLOYETIONG Y10 Otdpopa Levyn mapatnpn-
° ceMV (X, ;).
© x

ATOSEIKVIETAL OTL O GUVTEAEGTNG YPALLIKNG GVOYETIONG I' STVETAL 1IG0OVVOLLL KOt
oamd TOV TOPUKAT® TOTO, 1 ¥PNON TOL OTOIOV GIEVKOAVVEL GLYVA TOVG VITOAOYL-

opoLG KLpimg oTNV mepintmon mov ot X, Y dev eivar aképatot:

=

T {30 5)

)

PEa(Ee) (2]
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2voyérion kou llaiwvopounon

H modwvopounon kot 1 6uoyEtion, 0mmg Tig EEETAcUUE £MC TOPA, Etvat 600 dia-
dwaocieg perémg dwwetaPfintav tAndvopmv. H naivopounon npocdiopilel
oyéon e€ApNoNe UeTOEL dVO UETAPANTOV, EVO O GUVTEAEGTNG YPOLLUKNG GL-
oyétiong divel évo PETPO TOL PEYEDOLG TNG YPOUUIKNG GLOYETIONG HETAED dVO
uetopAntov. Emopévmg, ot 600 diadikacieg dev gival doyeteg netah Toug.

Otav dev £rovpe melpapatikd dedopéva, vo tpokabopilovtor SnAadr| ot THEG TG
oG petapintng, tote pmopei vo peretnet eite n e&dptnomn g ¥ amd ) X eite
n e€aptmon ™mc X amd v Y. To méco vrovn givan | oyéon e&dptnong petacy
TV 600 PETAPANTOV Hag To 6ivel 0 GuvTeLEaTNG cLayETioNs. Oco To I TAncialet
610 +1 1060 Ta oNpEin TOV SlAYPAUHOTOG SLGTOPAG TElvoLY va. BpickovTol G
pia gvbeia e ocvvtehestn d1eLOLVONG B > 0. Oco 10 I TAncialel oto —1 1660 TO
onpeio teivouv va, fpickovorl g pio evbeia pe ﬁ <0.0tav r~0, tote B ~0. Tv-
vBwg 6T epapuoyég e€etdletal 1 ouoyETion kot 1 ToAwvdpounon poll, omote
€YOVLLE TANPESTEPT KO TTLO OAOKATPOUEVT] EEETAON T®V SO PETARANTOV.

E®PAPMOI'H

No vToAOYIGTEL KOl VO EPUNVEVTEL 0 GUVTELEGTIG GVGYETIONG ' PHETASD TOV
petapinrov X ko Y pe faon tic mapaxdto tipéc:

x |10 13 17 21 25 28 30
y |21 24 29 25 36 33 40

AYZH

I'o Tov VTOAOYIGHO TOL GUVTEAEGTY| GLOYETIONG LETAED TV X Kot Y d1evkoAvvVEL
0 TOPOKATO TivaKaG:

X y x? y2 xy

10 21 100 441 210

13 24 169 576 312

17 29 289 841 493

21 25 441 625 525 V=7
25 36 625 1296 900

28 33 784 1089 924

30 40 900 1600 1200

Yx =144 | 3y =208 x? =3308 %7 = 6468 Txy = 4564
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O ocvvteLeo TG CLOYETIONG LTOAOYILETOL OO TN TYéon:

(T ()
W () v ()

. 7(4564) — (144)(208) 0
J7(3308) — (144)> |[7(6468) — (208"

V=

yA
H vymAn Ty tov 1 pog dgiyvetl 01t vapyel ToAd 40
évtovn Oetikn ypopukn cvoyétion uetald Ttov
petopntdv X ko Y, omog eEdihov pmopodue vo - 39 o
TO SOMIGTMOGOVLLE KoL 0O TO OVTIGTOLYO d1dypap- 30 s
Ho. S10oTOPAG. 25 _
20
15 >

5 10 15 20 25 30 *

AXKHXYELY

1. No dwtdéete TIC TOPOKATO TIHEG TOV I' o€ avéovaa Taén tov Pabduon
YPOLUUIKNG GVGYETIONG dVo petafintov: —0,6, 0,9, —0,7, 0,2, 0, —1.

2. Amd 10 doypappaTe SlcTopas TOV TAPUKAT® (evydv (x,,y,) Vo EKTL-
pnoete (Yopic TPAEElc) Gv 1 YPOUUIKY GUGYETION HETAED TOV LETOPAN-
tov X kon Y glvon BeTikn 1 opvnTIKn Ko ETITAEOV oV €Tvor LKpT|, HETPLOL
N Heyoan:

X 1 3 5 7 9 10 12 13

2 y|—=2 0 1 3 5 6 8 10
x| 1 3 5 7 9 10 12 13
B vy |4 5 1 6 4 3 8 10

x| 1 3 5 7 9 10 12 13
Y T, 10 8 3 4 6 3 2 5
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1.

H katd dropo katavdilmon (o€ yaddvia) dmoyov (Y) kot mAinpovug (X)
yaAaxtog yio ta £t 1982-87 otic HITA divetol otov mopakdate mivoio:
"Etoc
1982 1983 1984 1985 1986 1987
ITnpeg yaha, x 15,6 152 14,7 143 134 12,8
Amoyo yaAa, y 108 11,1 11,5 12,1 12,8 13,2
o) No vToOAOYIoETE KO VO EPUNVEVCETE TO GUVTEAEGTI GLGYETIONG,.
B) Av petatpamobyv o1 TocOTNTESG YOAUKTOC 6 Altpa, Tota Oo etvor 1 Tiun
TOL cLVTELESTN GuoyETiong; (1 yokovt ~ 3,8 Altpar)

To Ttopakdto dedopéva Topiotdvovy tovg deikteg evpuiog (1.Q.) 10 un-
épov (X) kot Tov Quyatépov toug (V):

L.Q. mtépag | L.Q. Buyarépag | L.Q. untépag | 1.Q. Buyatépag
85 90 115 110
90 100 120 125
95 90 120 110
100 105 130 130
110 120 135 120

o) No. KOTOOKEVAGETE TO SLAYPOLLLLYL OLOGTOPAS
B) Ao To S1dypapie. S1GTOPEG VO EKTLUNGETE TO GUVIEAEGTI) GUOYETL-

ong
v) No vToAoYyicETE Kot VoL EPUVEDGETE TO GUVIEAEGTI) GUOYETIONG

a) Na deifete 0Tt 2 (5, —X)(y, = ¥) =D Xy, —V3P.
i=1 i=1

B) ' e@ta Cedyn mapatnpnoewv (x;,y,) Exovue
Y -%) =28 Y.(n-y=112 Y xy=308 X=4, y=9
Na vVToA0YIGETE TO GUVTEAEGTI] GLGYETIONG.

e o g&étaon ota Mabnpatikd oktd pabntov n Babpoloyio 6vo &e-
TactOv A, B ftav og akorovboc:

Mabnmg
1 2 3 4 5 6 7 8

Efetaomg A 55 62 71 66 63 56 72 5l

E&etaom)g B 54 56 61 66 63 61 73 54

No eEeTAGETE E0V VTLAPYEL YPOLMIKT GVOYETION HeTa&D TG fadpoloyiog
TOV 000 EEETOOTMV.
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I'ENIKEXY AYXKHYEILY

O apBpdg tov modidv oe Eva detypa 80 otkoyeveldVv pag mOANG diveton
GTOV TOPUKAT® TIVOKL:

Ap1Budg Hodidv 0 1 2 3 4 5 6
Owoyéveleg 10 25 20 12 6 5 2

o) No Ppeite tn péon T, tn SLGUEST) TIUN, TNV ETIKPATOVGO, TIUT KO
TNV TUTIKT OTOKALGT) TOV aplOUOD TV TOOLDV.

B) No KaTooKEVACETE TO SLAYPOLLLO GYETIKMY GLYVOTNTOV Kol TO TOAD-
YOVO 00POICTIKAOV GYETIKMOV GUYVOTTMV.

v) ATt T0 TOAHY®VO 0fPOIGTIKOV GYETIKMV GLYVOTITOV VO, EKTIUNCETE
o TPl TETOPTNLOPIO.

O ap1Opog TV TVTOYPAPIKOV AaOdV oV Ppébnkay otig 60 ceAideg vOg

KEWEVOD OTNV TPMTN TOV 510pHwon NTav:
3 4 5 2 6 7 2 2 3 4
6 4 0 0 2 3 1 1 4 5
4 3 2 1 o0 1 2 3 3 3
3 9 3 1 0 4 4 5 5 6 6 7 8 9

o) No. opLod0TTOOETE TO OEOOUEVH GE TEVTE 10OTANTEIG KAAGES TAGTOVG
d00 KOl VO KOTOAGKEVAGETE TOV TIVOKO GUYVOTHTOV.

B) No. KaTooKELAGETE TO IGTOYPAUUATO GUYVOTHTOV KOl 0OpOIoTIKGV
GLYVOTITOV KOl TO, AVTIGTOLY0, TOADY®OVE, GLUYVOTHTMOV.

v) No vroloyicete T Lo TN, T SIAUEGO, TNV KOPLOT] KO TNV TUTIKNY
ATTOKALON.

~ B O
A W O
DN W
(O NN RN

0
6
8
5

Ye o gtoupeio ouvolkd epydlovtatl 200 dropa. Onwg Tposkvye omd
€vo, TuYoio OEly Lo VITOAANA®Y, 0 GUVOAIKOC YPOVOC VINPEGING TOVG Olve-
TOL GTO OITAGVO KUKAKO OLOLYPOLLLLLOL.

o) No. KOTOGKEVAGETE TOV TIVOKO GL- 20< x <30
1 14%
xvoTiT@y. ' ' CRNP—
B) Na vroAoyicete t Hé€on TN KAL TV o< <20 4%
TUTIKT] OTTOKALCT). 34%

v) [16G01 GUVOAKA VITAAANAOL VO UEVO-
VIOl Vo, 6uvta&loootnOoby (GuumAn-
povovtog 35-tin) LECO GTO ETOUEVQ,
1) 5 ypovia, ii) 10 ypovia;

0) No. KOTOOKEVAGETE TO 10TOYPOLLLOL 5<x<10
OYETIKMOV GLYVOTNTMV. 30%

x<5
18%



4. To gpyoatTiK@ OTLYNUOTO TTOL GULVE-
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Pnoav to 1990 kot to 1994 Sivo- Mrjveg 1990 | 1994
viol 610 dumhavd mivoka (Ztoyeio Tov.-@eBp. 1057 1 692
Ymovpyeiov Epyaciog) Map.-Anp. 9271 716
i ’ , Maduoc-Iovv. 1114 829
o) No. angwkovioete to dgdopéva o€ ToGA.-Avy. 1020 | 783
&val paBdOYPappe GUYVOTHT®V. Tem.-OKT. 941 | 809
B)[Moca atvynuate  cuvéfnooav Noép.-Aek. 775 | 636
Katd péco 6po ywo To €t 1990 ZHvoro 5834 | 4465
Kot 1994;

v) To 1,4% tov atvynudtov tov 1990 kot 1o 2,1% tov 1994 tav Oa-
vatneopa. [1oca atvynuota oy Bavatneopa yio To avTictoyo £Tn;

[Toto ivon To couméEPacUd Gag;

5. O moapaxdto mivakag dtvel T didpkela (ong dvo THnwv
NAEKTPIKAOV cvuokev®dV A kot B og yihddeg dpeg. Mo

NAEKTPIKT GLOKELT TUTTOL A oToryilel 230 gvp.

o) [Totov TOmOV NAEKTPIKT GLoKELT OOl TPOTIUNCETE,

av 1 pio nAEKTPIKY] cuokevT TooLv B otovyilet:

1) 180 gvpm

ii) 190 gvp®

iii) 200 gvp®.
Noa a1tiodoynoete o€ kdbe mepintwon v andvnon cogc.

A B
12 12
14 13
23 16
30 | 22
36 32

B) IMotov TOTOV 01 NAEKTPIKEG GLOKEVEG TAPOVGLALOVV LLEYOAVTEPT] OULOL-
OYEVELD (O TPOG TN SLAPKELN AELTOVPYIOG TOVG;

6. Xe derypatoAnmTiky épgvva Tov £yve otig 15 ympeg g Evpomaikng
‘Evoong (E.E.) pia Bdoudda mptv kon pio Booudoa petd to ZopuBoviio
Kopvong, (Z.K.) mov &ywve 1o Mduo tov 1998, 10 m0600T4 TOV ATOU®Y
oV a1cBAvovTOY TOAD KOAG TANPOPOPNUEVE Y10 TO EVICIO VOLIGUO
(evp®) divovTal GTOV TOPAKATM TIVOKOL:

Xopa [Ipw 10 | Metd 0 Xopa I[Ipw to | Metd 10

> K. Y K. > K. > K.
Avotpia 50 47 [omavia 30 39
Bé\yto 55 55 ItaAia 49 39
Bpetavia 40 35 AovEeppovpyo 56 62
CoA)io 61 72 OALavdio 56 S5
eppovio 44 48 [Moptoyoiio 18 20
Aovio 51 53 Zoundia 40 38
EMLGda 26 22 dwiravdia 45 45
Iphavdio 41 29

o) No mopaoctnoete ta 6£doUEVO G LOPON POPOOYPAUILOTOG.
B) Na. Bpebet to H€cO TOGOGTO TV TOAD KOAQ EVILEPOUEV®V Yol TG 15
x®pes s E.E. mpv kou petd o XK., vroroyilovtag i) Tov aptOuntikd
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8.

LéGO Kat 1) To oTafUKd HEGo TocoaTo e fapr Tovg TANOVGLOVE TV
15 yopav perdv g E.E. ITotog and tovg 600 pésovg ivat o avtumpo-
OOTEVTIKOTEPOG;

7. 2T0V TOPOKAT® TIVOKO TOPIOTAVOVTIOL Ol ¥pOVOL (G€ AETTA Kol dEVTE-
pOLETTAL) TV VIKNTAOV TV OAUTIOKOV 0y®VOV 6TV KOAUPNon ota
400 pétpa ehevBépag (freestyle) avopmv kot yovork®dv. No ddceTe (Yo
KGOE POAO YOPIGTEL) TO YPOVOYPOLLL TOV SEOOUEVOV QVTAOV. Tt GLpTE-
pacpato Pyalete;

‘Etoc Xpovog Xpbdvog ‘Etoc | Xpdvog Xpbdvog
Avdpov Tvaikov Avdpmv Tvaikov
1904 6:16.2 — 1956 | 4:27.3 4:54.6
1908 5:36.8 — 1960 | 4:18.3 4:50.6
1912 5:24.4 — 1964 | 4:12.2 4:43.3
1920 5:26.8 — 1968 | 4:09.0 4:31.8
1924 5:04.2 6:02.2 1972 | 4:00.3 4:19.4
1928 5:01.6 5:42.8 1976 | 3:51.9 4:09.9
1932 4:48.4 5:28.5 1980 | 3:51.3 4:08.8
1936 4:44.5 5:26.4 1984 | 3:51.2 4:07.1
1948 4:41.0 5:17.8 1988 | 3:47.0 4:03.9
1952 4:30.7 5:12.1 1992 | 3:45.0 4:07.2

I[Inyn: The World Almanac and Book of Facts, 1994.

Ot kdrowkol avé km® and 1o 1960 éwg kat to 1974 otnv EALGSa fiTav:

Kdrowot, ¥ | 63 64 64 64 66 65 65 66 66 67 67 67 67 68 68

‘Etoc, X |1960 61 62 63 64 65 66 67 68 69 1970 71 72 73 74

o) No KT GETE TV VOl YPOUIKNG TOAVOPOUNGNG TG ¥ 011 X, Ko
V0L TNV TOPUGTIGETE GTO OIAYPULLLO SLOGTOPEG.

B) To 1976 giyape 69,5 koroikovg/km?. Eivor avtd avouevouevo;

(YmodeEn: Oempoiie mg £10¢ avapopds o 1960 pe tipuq x=1).

O ovvteleotg yevikng Bvnopomtag (Z.1.0.) g EALGdag yio ta xpdvia
1931-1964 mapovcioce v mopakdTo wopeio.

‘Broc, X | 1931|1936 | 1940 1950 1956 1961 1964
0% y| 177151128 79 74 76 82

a) Na yopaéete “pe 1o pudtt” v gubeia ypopukng moaAvopoumons
y=a+ fx 010 Ndypappo dacmopds ko amd v evbela avt va
exktymoete 1o X.I.0. yio to €tog 1965.

B) Xpnoyomoidvrag tn péBodo Tmv 00 onuEi®V VO VTTOAOYIGETE TNV
e&lomaon g eveing TOAVOPOUNGNG KOl GTI GUVEYELD VOL EKTIUCETE
wéAL to Z.I.0. yo 10 étog 1965. Xuykpivete e T0 TPoNyoHUEVO OTTO-
TELEGLOL.
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v) Na emavaidfete to 1010 ypnoiponoldvtog ) nébodo erayioTmv TETPa-
YOVOV.

(YrodeiEn: I'a v avelaptnn petafint X va 0écete yuo 1o étog 1931

¢ tipn 1o 1, omdte yio to 1936 t0 X =6 Ko yio to 1965 1o 35).

O mapaxdTo Tivakag dtvel To NUEPNoLo E1000M o X Kot TIG avTioTO(ES
damdves daTpoPng Y mévte vaAAwv, Tov Tapdniay Tuyaio amd pio
gtopeto.

Ewcédnpa X 35 37 42 43 6,9

(dexddes gVPD),

Aaméveg dSozpoong Y 1,1 1,5 1,8 1,5 25

(dexbdeg gVPD),

o) Me ™ pébodo tv “choyiotmv teTpaydveov”’ va Ppeite v eicmon
g evbelag YpoKNG TaAVOpOUNoNg TV e£66mV S1aTpoPng (Thvm)
GTO EGOOT LA

B) Mia vtaAAnAog tng eTtoupeiog Exel nuepnoto e.06dnue 50 gupo.
[Toco exTydte eogic 6T O E0devEL Yo SloTpoPT| TNV NUEPT;

v) Av yvopilete 6T o vrdAiniog Eodevet 30 gupd Yo SloTpoPn UTo-
peite, pe faon o Topamdve, vo TPoPAEYETE TO NUEPNOLO EIGOIN LA
me;

. 1 — — , .
H mocémra s, = —Z(x,. —X)(y, —¥) KoAeltol GUVILOKOUOVOT TOV LE-
i=1
TafAntdv X kot Y. Av kahécovpe pe s, Si TIG SOKLUAVGELS TV X Ko Y
avTioTOLY O, VO OEIEETE OTL IGYVOVY Ol GYECELS:
~ S ~S
Xy
a) B = 2 Pr=p S—X

X y

"Evag pabntc yvopile 6t oxéon mov cuvoéet toug fabpovg Papevart

(°F) pe toug Pabpovg Kersiov (°C) eivar ypappkn, Sniadn F =a + BC.
Emedn) opmg de Bupotave tig otabepés a, S, pétpnoe ) Oepuokpacio
TOL OMUOTIOL TOL GE TEVTE OLUPOPETIKES DPEG Le dV0o Bepuopetpa pe
KAipaxa o€ °F kon °C, avtiotowyo, Kot Tpe To TapakaTo (evyn TIHoOV:
°c |15 20 25 30 35
°F |59 68 77 8 95

Noa Bpeite T oyéon F=a+ ﬁC Tov cLVOEeL Tig V0 KAlpoKkeg Beppo-
Kpaociog.
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13. Atveton detypo v Cevyawv (x,,1,), (x,,1,), ---»(x,,¥,) 000 petafintov X
Kot ¥ ko €éotm r(X,Y) 0 cvvtereotg cuoyétionc. Eav Z =AY omov 4

14.

Oetikn| otabepd, va deiEete OTL 1oy vEL:
r(X,Z)=r(X,Y).

T yiveron, edv A < 0;

O ap1Bpdc Tov dalvyiov mov ekdodnkav oty Kompo and to 1974 £mg
to 1994 diveton mapaxdto (IInyn: Tuqpe Xtatiotikng kot Epgvvav Ko-

TPOV).
"Etog x | ApiOuoc Awlvyiov | ‘Etoc | x | ApiBudc Awlvyiov
Yy Yy
1974 1 140 1985 12 258
1975 2 121 1986 13 276
1976 3 110 1987 14 326
1977 4 136 1988 15 312
1978 5 158 1989 16 335
1979 6 161 1990 17 348
1980 7 164 1991 18 304
1981 8 175 1992 19 433
1982 9 216 1993 20 504
1983 10 262 1994 21 555
1984 11 250
Atvovtot: v =21 *x2=3.311 Tx=231
$y?=17.726.800 Zy=5.544  Zxy=75.512

No Bpeite v gvubeila “eloyioT@V TETPAYOVOV” KOL VO EKTIUGETE TOV
apOpo tov dtaluyiov yuo ta £t 1995, 2000.
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EPQTHXEIY KATANOHXHX

X1 gpotiosig 1-10 va Barete o€ kKo To X (E®oto) 1] T0 A (AGB0OC).

1. Tlavtote éva peyaldtepo detypa divel mo aE10ToTO OTOTEAEGLOTO OO
&va JUKpOTEPO OETY L. A

2. Ortav £ovpe GUUUETPIKT KATOVOUN, 1] LECT TIUN CLUTITTEL UE TN SLipe-
GO. X A

3. Ortav &ovpe akpoieg mapaTnpNoELS, VoL TPOTIUOTEPO VO YPNGILOTOL-
oUOE TN péoT TN avTi TG SIUEGOV. X A

4. O AOYOG ™G LEONG TIUNG TTPOG TNV TUTIKN GTOKAION KOAEITOL GUVTEAE-
0TS HeTafoAng kou eivor KabBapdg aptBpdc. X A

5. Otav mpocOécovpe po otabepd OTIC TOPATNPNOELS UOG UETAPANTIG
TOTE M UEOT TIUN Kol 1 TUTIKN GTOKAIoT awEAVOLY Katd T otadepd

ouTh. > A

6. Ortav TOAATAAGIACOVUE TIG TIMES oG LETAPBANTG emi pio otabepd,
TOTE M péoT TN ToAAamAactaleTon €Tl TV 10100 6TOOEPA. > A

7. Otav TOAATAOGIACOVUE TIG TIMES oG HETAPBANTG eml ot otabepd,
TOTE 1 TVTIKN ATOKAION ToAAamAaotdleTon eml v 010 otobepd. X A

8. H didpecog kot 1o 6£0TEPO TETOPTNUOPLO EYOVV TAVTA TNV 1010l TR, £ A

9. To Bapog g Layapns mov Palovpe 6TOVG KOPEDEG ElvaL TO0TIKY LETOL-
BAnTn, ywoti xapakmmpilel ToV KopE 0KETO, HETPLO 1 YAVKD. > A

10. H oyetikn cvyvotnta Umopel v TapeL Ko apvnTikeG TIHEG. XA

11. Tha v ave&dptntn petaPfAnt ol mwapatnpnoels eite tpokabopilovral
elte AopBdvovtal ympic vo VeEIcEpyeTol GEAALN LETPNONG. X A

12. H B mapiotével Ty avénon g eoaptnpévig petafAntic, otav 1 ave-
Eaptn petafint awéndel katd pio povada. > A

13. "Evag ocuvtekeotig cvoyétiong r=+0,6 Ociyvel HeyoAdTEPT YPOLLUIKT|
oLoYETION peTa&y 600 peTafAntav Tapd o r=-0,9. X A
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14. Ortav r(X,Y) >0, 10T€ cuvemdystor 0Tt o1 petafAntés X, Y etvon Betikd
GUGYETICUEVEG. X A

X1 gpotioelg 15-24 va fareTe o€ KOKAO T1] 6OGTI] 0TAVINOY).

15. 'Eva pé€tpo mov ypnoiponoteiton TOGo Yo ToloTIKA OGO KOl Y10l TOGOTIKA
dedopéval givat:

A.m péon tipm I". n oMy amdxAon
B. n emkparovoo Tipnm A. Kavéva amd To TopoTdv.
16. H droxvpoven tov mopatnpnoey X, X,,..., X, 0ivetol amd Tov TOmo:

, 1 _ P 5 2
A S =35 -9) I :;{in —(in)}

B. s’ =v) x’ _(in)z A, §2 :‘/inz _Z(in)

\%

17. Edv ot ovvteheotéc petofoing 600 cuvorkov dedopévov 4 kot B etvor
15% wo 20% oavtictolyme, TOTE:
A: ta dedopéva A mapovstalovy peyoldtepn opotoyéveta and ta B
B: ta dedopéva 4 Tapovctdlovy HKpOTEPT OpOol0YEVELD 0t Ta B
I': ta dedopéva A4 mapovoidlovy peyaintepn dacmopd amd to. B
A: ta dedopéva 4 Topovctalovy LiKpoTeEPT S10l6TOPA Otd T, B

18. Mg Bdaon v gvbeia maivdpounong ¥ =-10+3,25x n wpoPfremouevn
TN ¥y x =10 givau
A. 3,25 I.22,5
B.-10 A. Agv pmopotpe va EEpovpe.

19. Mg Bdon v gvbeio maAvdpoUNons ¥ = 2 — 3X 0 GUVTEAEGTNG YPUUIIKNG
GVoYETIoNG TV X, Y givat:
A. -3 I. Apvntikog
B. O¢gtikog A. =3/2.

20. EGv 0 ovvteleaTnG YPOULIKNG CLGYETIONG 000 HeTafAntodv X, Y etvon
r =+1, 10te N gubeia ypoppukng maAvdpounons mg ¥ ot X pmopet va
SEPYETOL OO TOL GMUETOL:

A. (0,0)  won (1,-1) I (-L-1) xou (L1)
B. (-L1) o (1,0) A. (0,1) wat (1,0).
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3 IHHIPANOTHTEY

Ewcaywyn

Y7dpyet o€ TOAAOVG 1) EVTOTMGT OTL TO KVUPLO KIVNTPO Yo TNV avAnTLEN TG OEm-
pilog tov [IiBavotH TV TpoAbe amd TO EVOLIPEPOV TOV avOPOTOL Yia T, TVXEPH
oy vidlo. ZNpavtiky poloto odnorn oy avartuén tov KAGdov ovtod Tov Ma-
ONUOTIKOV 0moTéEAETE 1 YOVIUT OAANAOYPOAPIC TTOV OVOTTOYONKE OVALEST, GTOVG
Pascal ka1 Fermat to 170 cudva e apoppn] Stdpopo. TpoPAN LT TTOL TPOEKLY OV
0o TNV EVAGYOANGT TOL aVOPMTOL LLE TO TUYEPH TOLYVIOLL.

MolovoTt OUmG Ta TVYEPE TOLY VIO NTOV EVPEMS OUOEOUEVH KOl GTOVG Apyai-
ov¢ EXnveg kot otovg Popaiove, N Oswpia tov [Tibavotitov dev avamtdydnke
KOTé TV apyondTnTa, 6nme cuVERN He dAlovg KAAdoLS Tv Madnpatik®v, aAld
oA apyotepa, to 160 kot 170 owova p.X. I' avtd moirol amoppintovy v
dmoymn o011 1 Oswpio tov [IiBavotHTOV 0QEILEL TN YEVEGT TNG OTIV EVAGYOANON
TOV OVOPAOTOL UE TO TVYEPE TTOYVISLOL KOl TV AT0dId0VV OTIG AVAYKES VO, AVOOHY
TPOPANLOTO TOV TAPOVCIAGTNKAY LE TNV AVATTLEY TOL EUTOPIOV, TOV AGPA-
Moew@v, TG GLAALOYNG £600®V TOV KpATovg KTA. H avamntuén g Oswpiag tov
[TBavot TV opeileton emiong kot otig ovaykeg Tov Puoikadv Emotuov 0nmg
N epappoyn s Ocmpiog ZEaANETOV GE AGTPOVOUIKES TOPATPTGELS.

H Oczwpio tov [IiBavotn TtV avartoydnke akdpo nepiocdtepo 1o 180 aidva pe
T1G a&loonueintes epyaciss Tov podnpatikov Bernoulli, De Moivre, Laplace kot
Gauss. [dwitepa o Laplace pe 11g epyacieg Tov dvoige pa katvovpylo emoyn yio
™ Oewpio [IBavomtov. ['ati o Laplace dev mepropileton povo otn pobnpotikn
aviAon TOV TUYEPDOV TTALYVIOI®V, OAAL EQPAPUOLEL TO. GUUTEPACUATO TOVL KO
o€ évo TAN00G amd EMOTNUOVIKA Kot TpakTikd tpoPAnpata. ‘Etol, pe apopun
TN HEAETN TOV GPUAUATOV TOV TPOKVTTOLV OTIG EMOVOLAUPOVOUEVES LETPOELS
TOV 1010V AOTPOVOLIKOD HEYEDOVG AVOKUADTTETOL 1) TEPIPNUN KOAVOVIKT KOTOVO-
un tov Gauss. Kotdmiv amodeikvoetal 0Tt 1 KOVOVIKT KOTOVOoUT ometkovilel oyt
HUOVO TNV KOTOVOUT| T®V COOALATOV TOV 0GTPOVOUIKMV TOPITPHCEMY OAAL KOl
TNV KOTOVOUY] TOAAGV BLOAOYIKOV, KOWVOVIK®OV Kol QUGIK®V eoawvouévav. Etot,
o ddpkela Tov 190v amva yevviohvat vEol KAASOL TV EPUPLOGHEVOV Hobn-
HOTIKOV, OTt®G gival 11 Ocwpia Tov Zeaiudtov, to Acealioticd Madnuotucd
Kot M Xratietikn Mnyovikn.
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X1ic pépeg pag n Oewpio tov [MBavottov pe T1g epyacieg TOAL®Y d1donUOV
pobnpotikadv, ommg givar ot Chebyshev, Markov, Von Mises, Kolmogorov «.4.,
€xel ONUEIDGEL AAUATMON TPHodo. Katvovpyla Bewpnrtikd amoteAéopata mopé-
YOLV VEEG dUVATOTNTES Y10l TN XPNOLoToinoT TV pefddwv g Oswpiag tv ITi-
Bavotntov. Eivar agloonpeinto to yeyovog 6t ot epapuoyég tov [Iibavotntov
avaQEPOVTAL GE £VaL EDPVTATO PACLA EMGTNUOV Owg 1| Dvcikn, | Xnueio, n [e-
vetikn, 1 Youyoroyia, 1 Owovoporoyia,  TnAemkowvmvia, N1 Metempoloyia KTA.

H ®Otwpia tov [TBavottev avikel 6Tovg kKAAS0VG TV Madnuatikdv Tov Gup-
Badilouv pe MV avaTTLEN TOV PUGIKAOV ETIGTNUAOV Kol TNG TeXVOA0Ying. AvTtd de
onuaivel BEPara 6t Oewpia tov [IiBavotn TV elvar andhog Eva Bondntikod ep-
yoAgio yio T ADON TPOKTIKAOV TPOPANUATOV TOV GAAOV ETCTNUOV. ATEVAVTIOG
€Yel LETACYNUOTIOTEL G VOV OVTOTEAN KAAOO TV Kabapdv Mabnuotikmy, Tov
€xel O1KA ToL TPOPANHATO KoL OKEG TOL HeBOOOVG.

3.1 AEITMATIKOZX XQPOX - ENAEXOMENA

Igipaua Toyns

Onwg yvopilovpe and ™ Dvcwky, av Bepudvovpe amostaypévo vepd og 100°
Keloiov oty empdveia g OdAacooc, dniadn o€ atpoceaptkn wieon 760 mm
Hg, 10 vepo Ba Ppaocel. Emiong, av apnoovpe évo cmpo vo tEGeL 6To KEVO LI
v enidpaot g PaputnTog, Uropove va TpoPAEyove pe akpifela To didoTn-
po mov Ba dravdcerl oe opipévo ypovo t. Kabe tétolo melpopa kotd to omoio n
YVOOT T®V cLVONK®OV KAt 0md TIG omoieg ektedeitan kabopilel TANP®G TO ao-
TéEAEG O AEYETOL AITIOKPATIKG (deterministic) meipapia.

Ymdpyovv OU®G Kol TEPAUOTO TOV OTOIMV OeV UTOPOVUE EK TOV TPOTEPWOV VO
TPOPAEYOLLE TO ATOTELECLO, LOAOVOTL ETAVOAAUPAVOVTOL (QOVOUEVIKE TOVAG-
yotov) Kato omd 11§ 101eg cuvinkec. ‘Eva tétoto melpopo ovoudleton meipapa
TOYM¢ (random experiment). [o wapdderypLo, eV PTOPOVLE VL TPOPAEYOLLLE pE
axpifela tov apluod Tv Tpoyaimv aTuyNUAT®Y ToL GVUPAIVOVY GE o EROOUA-
da o€ éva onpelo oG €Bviknig 060V, apovd 0 aplBUdc avTog eEopTaTol 0md TOA-
AOVG OmPOPAETTOVE TAPAYOVTEC.

[Mepdpata toyng etvor Ko Tor €&Nc:

1. Piyveron éva vopiopa kot Kotaypaeetot 1 dve Oy tov.
2. Piyveton éva Lapt Ko Kotoypapetor 1 EvOEEn g Gvm £5pag Tov.
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3. AwAéyetar avBaipeta pio otkoyévela pe dvo Tondld Kot eEeTdleTon Mg TPog 10
OO TOV TOOLOV KOl TN GEPA YEVVIONG TOVG,.

4. Piyveton éva vOUIOHO, OOV VoL GEPOVE “ypdupata’” aAld Gyl TEPIGGOTEPO
OO TPELG POPEC.

5. Emiéyeton toyaio pio ThAEQOVIKY GUVOLIAEEN Kol KATAYPAPETAL 1) SLAPKELNL
™me.

6. Tivetonn kAnpwon touv AOTTO kot kaToypageTol TO ATOTELEGLA.

7. Tnv mapapovn tov [doya, oTig S .., LETPLETOL TO UNKOG TNG OVPEG TOV OL-
TOKIVNTOV 0Ta TPp®TO 510010 TS EBviknc 0000 AOnvav-Aapiog.

8. Emiléyetan tuyoaio o pépa g efooprdoog kot petptétor o aplpuog Ty tnie-
Oeat®V oL TApaKOoAOVON GOV TO amoYELUATIVO dgATIO g0 cE®Y oty ET1.

9. Emiéyeton Tuyoio pio padlevepyog Tnyn Kot Kataypagpetol o aptdpds Tov ex-
TEUTOUEVOV COUATIOIMV GE GUYKEKPIUEVO ¥POVIKO SLAGTNLOL.

Aeryuatikog Xapog

Olo To amoteAéopOTO TOL UTOPOVY VO ELPOVIGTOVV GE €vol Tteipapo TOYNG Aé-
YOVTOL SVVOTA OTOTEAEGLOTA 1| OVVATEG TEPITTMOGELS TOV TMEPALNTOS. To Gvvo-
A0 T®V SVVATOV UTOTELECUATOV AEYETOL HEVYRATIKOG YOPOS (sample space) Kot
cvuPoriCeton cuviBmg pe To ypappa Q. Av oniaon o, ., ..., ®_&ivol ta Suvotd
ATOTELEGLOTO EVOG TEWPAATOS TOYNG, TOTE O SEIYLOTIKOG YDPOG TOV TEIPAUATOG
Ba gtvon To cvvolro:

Q={o, o,, .., O_}.

‘Eto1, 610 TpdTO 0O TO TOPATAVEO TEPAROTO TOYNG, av pe K cupPoiicov-
UE TO OMOTEAEGUO VO, QEPOVUE “KEQUAN” Kol UE I TO OMOTEAEGLO VO PEPOVIE
“ypapparte’”’, Tote 0 derypoTikds yopog sivon 2 ={K, I'}. Eniong, oto debtepo
0o TO TOPUTAVE® TEPAATO TOYNGS M €voelEn ¢ dve €0pac umopel va, gival
évag amd toug opBpovg 1, 2, 3, 4, 5, 6. Emopévag, o detypotikds yopog sivort
0={1,2,3,4,5,6}.

Evogyoueva

To oVuvoro mov €xel g oToLyEln £va 1] TEPIOTOTEP OTMOTEAECUATO EVOG TELPOLLLOL-
TOG TOYNG AéyeTan €vdgyOpevo (event) 1 yeyovoc. o mapdderypa, ot piyn evog
Caprov ta chvora A =1{2,4, 6}, B={l, 3, 5} xan " = {6} elvou evdeyxopeva. To 4
glval 1o evdgyduevo va pépoupe aptio apBud, to B va pépovue Tepttd aplOud
kot 0 " va pépovpe 6. Etvar poavepd 0Tt va evdeyOpevo givatl YTOGHVOAO TOV
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derypotikon ympov. ‘Eva evdeydpevo Aéyetar amhé 6tav £yl éva udvo ototyeio
Kot 69vOgTO av £yel meprocoTEpPa aToygia. [ mapdderypa, to I givor éva amAd
evdegyduevo, evd ta 4 kot B givar cvvOeta evoegyoueva. Otav to amotéleca vog
TEPALOTOG, OE 10 GUYKEKPIUEVT] EKTEAECT TOV givoi 6TOLYEID EVOG EVOEYOUEVOL,
TOTE AéPE OTL TO EVOEYOUEVO OVTO TTpaypoTomoleitar 1 ovpPaiver. ' avtd ta
OTOKEL0 EVOG EVOEYOUEVOD AEYOVTOL KOl EVVOIKEG TEPUTTAGELS Y10 TIV TPAY-
patomoinon tov. ‘Etot, yuo mapdderypa, 1o evdexdpevo A = {2, 4, 6} £xet tpelg
EVVOIKEG TEPIMTAOGELS KOl TPALYLLOTOTOLE TN, OTOV PEpove 2 M 4 M 6.

O 1010¢ 0 detypatikog yopog L2 evog melpdapotog Bewpeital 6Tt glval evoeyouevo,
TO OTO10 LAAGTO TPOYLLOTOTOLEITOL TAVTOTE, 0OV OTTO10 KOl OV EIVaL TO ATOTENE-
opo Tov TEpdpatog Ba avikel oto Q. I avto 1o 2 Aéyetor PEParo evoeyopevo.
AgyOLOOTE OKOUO MG EVOEYOLEVO KOl TO KEVO GUVOAO & IOV JEV TPAYLLOTOTOL-
glton og kopd extédeon Tov mepapatog Toyne. I avtd Aéue 6t 10 & €lvar 10
0.00VaTO EVOEYONEVO.

To min0og TV ototyeimv evog evoeyopuévov A Ba to cuuPoriovpe pe N (A). Emo-
pévag, av Q ={1,2,3,4,5,6} xaw A={2, 4, 6} éyooue N(A)=3, N(2)=6
kot N (D) =0.

Ilpaéerg ue Evocyoueva,

Onwg eidape, To evogyoOpUeVa £ival LTOGVUVOLN TOV JEYHOTIKOV ydpov Q. Emopé-
VOG, LETAED TV EVOEYOUEVMV EVOG TEPAUATOG UTOPOVY VO, OPIGTOVV Ol YVIOGTES
TPa&elg Petalhd Tmv GUVOL®Y, OO TIG OTOIEG TPOKLITOVV VEA gvdeXOLEva. 'Etot,
av 4 ka1 B glval 000 evoeyopeva, EXOVUE:

A
*  To evdgyouevo AN B, mov dwfaleton “A4 Y
topr] B” 1 “4 ka1 B” xou mpoypotonoleital,
OTOV TPAYLATOTOLOVVTAL GLYYPOVOCS T A Kot 0
B. .
ANB
* To evdgydpevo AU B, mov dwPdaleton “A4 ) 5

évoon B” M “A M B” kol mpoypotonwoleital,
OTOV TPAYLOTOTOLEITOL VO TOVAGYIGTOV Omd
ta A4, B.

AUB
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*  To evdeyduevo A', mov dafaleton “oxt A” M
“ouUTANPOUOTIKO TOV A” Kol TPOYHOTOTOELTAL,
otav dgv mpaypatomoteital 1o A. To A’ Aéyetan
Kot “ovtifero Tov 4.

* To evdeyouevo A — B, mov dwfaletar “dtapo-
pé tov B amd 10 A" Kol TpoypoTonoteiTal, OToV
mpaypoatonoleitol to A aAAd oyl to B. Eivan €0-
KoAo va dovpe 01t A—B =ANB'.

A-B

Xtov mapaxdTo mivaka ta A kot B ovpforilovv evoeydpeva evog TEPEUOTOC Kot
TO @ £v0 OMOTELEGIO TOV TEPAUNTOG OVTOD. TNV 0PIGTEPT GTIHAN TOL TIVOKO
avaypdeovtal S14popeg GYEGELS Yo T A Kot B S0TUTMUEVEG GTNV KO YADG-
60, Kot 6T 0e€10 OTHAT avaypa@ovTot ot i01e¢ GYECELG OAAG SUTVIOUEVES OTN
YADGGO TOV GUVOAWV.

INa mopaderypa, ot piyn evog Caplod €0t ta evdeyopeva A = {1, 2, 3, 4} ko
B ={2,4,6} . Av 10 amotélecpa g piyng givat o aptBpdg 1, tote ta evdeyopeva
A, AUB, A-B, B' mpaypotorowovvtal, evd to. A, B, (AUB), (A-B)',
AN B dgv mpayuatonotobvral.
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Acvupfifacta Evogyouesva

X1 piym evog Caplov av A etvol To EvOEYOUEVO
va @épovpe Gptio apBpd ko B to evdgydUEVO
va. pépovpe meptttod apiud, Exoovpe A ={2, 4, 6}
kot B = {1, 3, 5}. [Tapatnpovue 611 to0 4 kou B dev
UTOPOVV VO TPOYUOTOTTOMO0VV GUYYPOVMS, 0OV
dgv £YOLV KOVEVO KOO GTOLYELD. TNV TEPINTTOON
ot o 4 kol B Aéyovian acvpPipacta. ['evikd:
Ao evdgyopeva A kor B Aéyovror asvppipacta, 6tav ANB =J.

Avo acvpfifacta evdeydpeva Aéyovion emiong Eéva peta&b Toug 1 aporfaiong
omoKAEIOpEVD.

ANB=9

E®PAPMOI'EY

l . Piyvoope éva vopopa tpeis 1000y 1kéc popéc.
i) Nao ypoa@Tel 0 0e1ypaTIKOG YOPOS 2 TOV TEPANOTOC,
ii) No mapacta@odv pe avaypapr] ta evogyopeva mov tpocsotopilovral amd
TNV avTicTorYN 1W010TNTA:
: “O apOpoc tov K vreppaiver tov aprOpd tov 1™
: “O apOpog tov K givar axpipog 2”
: “O apOpog Tov K givar tovrayiotov 2”7
: “Iowa 6y Ko 6TIG TPELS plyers”
: “Xv TpoOT pilyn (pépvom'w K”

AYZH

1) ['la va mpocdlopicovpie 1o SEIYUATIKO YDPO, Oo ¥pNOILOTOMGOVLE £VOL OEVTPO-
SuaypopLpLoL:

1" piym 2" pilym 3"plyn  Amotélecuo

K KKK

K <K <r KKT
K KI'K

r <F Krr

K I'KK

. <K <F rKr
K I'l’'K

r <]_' rrr
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Apa, 0 SEYHOTIKOG YDPOG TOV TEPAUOTOC OMOTEAEITOL OO SIUTETAYUEVES TPLG-
dec pe otoryeia o K kot to I ko givon

Q ={KKK,KKI',KIK,KIT , [ KK, I'KI',ITK,ITT}.

ii) "Eyovtag vmdym 1o derypatikd ymdpo £ Kot TV avTictoryn 1010TnTe £(0VLE:
A ={KKK,KKI',KI'K, KK}

A, ={KKI' ,KI'K,['KK}

Ay ={KKK,KKI" ,KI'K ,I'’KK } (ITapatnpodue 6114, =4,)
A, ={KKK,ITT'}

A, ={KKK,KIT ,KI'K,KIT}.

iii) To A3' TEPLEYEL EKEIVOL TOL GTOLYELD TOV SELYLOTIKOD YDPOL TOV SEV TEPIEYEL TO
A,, mepiéyet dnAadn to otoryeio ota omoia 0 apOuds TV K eivor pikpoTepPog omod
2. Emopévog, A, = {KI'T ,'KI',TTK,['TT}.

To evdeyopevo A; N A, mepigyet to kowvd otoyeio Tov A, kar 4,, dnAady Ta
otoeia pe Vo axpipug K, ek TV onoiwv to £va oty Tpd 0¢om. Enopévog,
A;NA, ={KKI', KI'K}.

To evdeydpevo A U A, mepiéyet o otoryeia mov oty npadt Béon £xovv K 1 ta
otoyEia Tov £yovV 101EG Ko TG TPELG EVOEIEELS.

Enopévamg, A, WA, ={KKI', KI'K, KKI', KKK, I'TT}.

2 « Alvovton 000 evogyopeva A Kol B £v0G TEPARATOS IE OEIYRATIKO YDpo 2.
No napaoctaBodv pe owaypdppoto Venn Kot vo EKQPaotovy pe T fondsio
GUVOLMV TU EVOEYONEVU TOV OPIlOVTOaL IE TIC EKPPAGELS:

i) llpaypatomoreitar povo éva amd 1o A ko B.

ii) Aev Tpayportomorcital kavéve amd to A ko B.

AYZH

1) Emedn 6élovpe vo mparyporomoteitot povo 1o 4 1
pnévo 1o B, YpopHOGKIALOVLLE TIG ETPAVELES TV A Kot A B
B pe gfaipeomn v Toun Toug, ONAadH TNV KON Emt-
(PAVELYL TOVG,.

[Mopatnpodpe 0TI GTNV TEPIMTOOT AVTI TPAYUOTO- o
moteiton Eva povo amd o A — B ko B — A. Apa, 10
rovpevo evdegyoduevo givar 10 (A—B)U (B - A)
N wodbvapa 10 (ANB)U(A'NB).
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ii) Emedn] 0éhovpe vo unv TporyLaTOTOIEITOL KOVE-
va and to A Kot B, ypoppookialoope v emipd- 4 B
vel Tov Q2 mov givar extdg TG Eveong Tov 4 Kot
B. Xmyv mepintmon avt| mtopatnpovpe ott 10 {n-

TOOUEVO GUVOAO €lvarl cuUTANpOUOTIKO TOV AU B, | Q A
5T‘|7»0L5ﬁ TO (AUB)' (AUBI)/
AXKHXEIY
A’ OMAAAX

1. ’Eva xovuti £xel Tpelg UmAAEG, o GOTPT], M0 LOPT KoL Lo KOKKIV.
Kévovpe 10 €&ng meipapa: maipvovpe amd to KOLT (o UTAAC, KOTo-
YPAPOLLE TO XpdUa TNG Kot TV Eavafalovpe 6To KOUTi. XTI GUVEXEL
TOIPVOVLE L0 OEVTEPT UTAAN KOl KATAYPAPOVLE ETIONG TO YPDLLOL TNG.
(Onmg Aépe maipvovpe dladoykd dVO UTAAEG Le emavaTomofEénon).

1) Ilotog eivar 0 Sy OTIKOG YDPOG TOL TEPAUATOC;

i) Tlowo glvar 1o evoeyOEVO “N TPMTN UIdAo vo eivon KOKKIv™;

iii) [Toto givar To evdeyopevo “va egayBel Kot TIg SVO POPEG UTAAD [LE TO
010 ypoua’;

2. No emAv0el 1o Tponyoduevo TPOPANLUO, YXOPIG OUMS TOPO VoL YIVEL EMTaL-
VaTOTOOETNON TNG TPDOTNG UTAANG TPV TNV EEQYMYT TNG OEVTEPNG.
(Onwg Aépe maipvoupe d1ad0ykd 000 UTAAeG Y®pPic erovaTomodétnon).

3. M owkoyévela amd tnv AOMva omopacilel va KAVEL TIC ETOUEVEG SL0KO-
nég g oty Kompo 1 ot Makedovia. Xty Kdnpo pnopet va mdet pe
0ePOTAGVO 1 Le Tholo. Xtn Makedovia pumopel va mheL e To avToKivTO
NG, € TPEVO N LLE OEPOTAAVO. AV MG OTTOTEAEGILO TOV TTELPAATOG OE®-
PNGOVLE TOV TOTO S0KOTAOV KOl TO TAEIOIMTIKO HECO, TOTE:

1) Na ypdwyete To derylotikd ydpo 2 tov TEPETOG
ii) Na Ppeite to evoeyouevo A: “H otkoyévela o mder pe aepomAdvo oTov
TOTO T®V O10KOT®OV TG .

4. ‘Evo Eevodoyeio mpoopépel yebuo mov amoteleiton amd tpia marta. To
KOP10 TLATO, TO GVVOSELTIKO Kol TO YAVKO. Ot duvatég emAoyEég divovtan
GTOV TOPOUKAT® TIVOIKOL:



145

Ievpa Emoyéc

Kvpro mdro Kotomovio 1 piréto
ZVVOOEVTIKO Maxapovia 1 polt 1 xopta
ko [Moywto N tovpra N (eAé

‘Eva dropo mpdkertan va d1aAaéEet £va eidog amd kdbe midto.

i) Noa Bpeite 10 deIyUATIKO YDPO TOV TEPALOTOS

ii) Na Bpeite to evdeyopuevo 4: “to dtopo emAiéyel Taymtd”

iii) Na Bpeite To evoeyopevo B: “T0 ATOO EMAEYEL KOTOTOVAO™

iv) Na Bpeite 10 evdexodpevo AN B

v) Av I 10 gvdgyouevo: “to dropo emiéyel poll”, va Ppeite To evoeyOue-
vo (AnB)NT.

H 61ev0vvon evoc vocsokopeion Kmdkomolel Tovug aobeveic cOLP®VA e

TO OV €IVOl AGPOMGHEVOL 1] Oyl KOl COLP®VO LE TNV KATAGTOCN TG LYEL-

0G TOVLG, M omola yopaKTNPIleTon MG KOAN, HETPLO, coPapn N Kpiolun.

H d1e66vvon kotaypdopet pe 0 tov avacpdloto acbevi kol pe 1 tov

ACQPUAMCLEVO, KOl 6T CUVEXELD dITTAL YPAPEL Eva omd To YpdpLpota o, 3,

¥ 1M 9, AVOAOYO LLE TO OV 1] KOTAGTOGT TOL gival Ko, pétpia, cofapn 1

Kpiown. Oe®povpLe T0 TEIPOLL TG KOOKOTOINGNG EVOG VEOL 0eOgVOC.

Na Bpeite:

1) To derypatikd xmpo 2 1oL TEPAUOTOC.

ii) To evdeyouevo A: “n katdotocn tov acbevoig gival cofapn N kpict-
un Kou ivor ovaseaAcTos”.

ii1) To evdeydpevo B: “n Kotdotacn Tov acbevois eivar koAl 1 pétpla’”.

iv) To evdeydpevo I “o aobevig ival ac@aMGUEVOS”.

Y& Kobed o TIG TUPUKATH TEPMTMCELG VO EEETAGETE OV TO, EVOEYOLLE-

va A ko1 B givor acvuPifacto:

1) Piyvoopue éva Lapt. 4 givar to evdeyopevo vo pépovpe 3 kat B givor To
EVOEYOLEVO VO PEPOLLLE APTIO aP1OUO.

ii) Emiléyovpe éva dropo. 4 glval 1o evdgyduevo va Exel yevvn0el oty
EA\GOa ko B To evoeyopevo va eivor KaboAkog.

ii1) EmAéyovpe o yovaiko. 4 ivor 1o vogyoLeVo va. el NAKI AVE TV
30 kot B 10 gvdgyOLEVO VO Elvor TTAVTPEUEVT TAVD ard 30 ypovia.

iv) Emiléyovpe kdmolov pe évo awtokivnto. 4 €ival To EVOEYOLEVO TO
oVTOKIVIITO TOL va glval EVPOTOTKO Kol B TO €vOeYOUEVO Vo givart
O.CLOTIKO.

Meta&) TV 0IKOYEVEIDV e TPIo TOdLA EMAEYOVLE TUYXOLOL L0 OTKOYE-
veln ko e€etdlovpe To TAO MG TPOG TO PVAO KOl MG TPOG TN GEPE.
YEVYNONG TOVG. Nl YPAWETE TO SETYLOTIKO YDPO TOV TELPALLATOS.
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B’ OMAAAX

1. Avbo maikteg Oo Tai&ovv GKAKL Kot GUUPOVOLY VIKNTNG Vo elval eketvog
OV TPDTOG Oar kePSiGEL dVO T VIdLa. AV 0 Elvol TO ATOTELEC O VOL KEP-
010l 0 TPMOTOC TTAIKTNG EVa T vioL Kot S €ivotl To amoTéleoa va KepOi-
GEL 0 OEVTEPOC TTAIKTNG EVAL TOLYVIOL, VO YPAWETE TO OELYLLUTIKO YDPO TOL
TEPALATOG.

2. Piyxvoupe éva (apt 000 @opéc. No Bpeite Ta evogyOuUeVaL:
A:“To amotérespa g Ing plyng givar HeyaAdTEPO GO TO ATOTELEGLO
™me 2ng piymg”.
B:“To abpoiopa tav evdeiemv atig dVo piyelg etvor dptiog aptOpog”
I': “To ywvopevo tav evogiemv oTig dVo piyelg etvor pikpoTePO ToL 57
X1 ovvéyela va Ppeite Ta evdeyopeva ANB, AnIT, BNT,
(AnB)NT.

3. Av 4 ko B givon gvdgyopevo vog SerylaTiko yodpov 2, va amodeitete
ot Ac B, tote B'c A'.

4. 'Eotm A kou B 600 evogyopeva Tov 10100 derypatikon yodpov L. No ypd-
yete 10 gvdgyopevo AU B og évoon Tpldv EEvev HETaED TOVG eVOEYO-
UEVOV.

3.2 ENNOIA THX I[IIOPANOTHTAX

Ewcaywyn

‘Eva amd ta kOpla yopaKTpioTikd ToV TEPAUOTOS TOYNG, OTWG gidaple, etvol n
afefatdTnTa Yo T0 TO0 ATOTEAEGHA TOVL TEPAaTOg Oo ELEAVICTEL GE o GL-
YKEKPIUEVT eKTELEOT] TOV. Emopévag, av A givat €va evogyoevo, dev Hmopovpe
pe Bepardotnta va tpofréyoope av to 4 Oa tpaypatomomBei | oyt IV’ avtod givan
YPNOLO VO 0VTIoTOLYicOVLE GE KADE EVOEXOUEVO A Evav apBld, Tov Ba lvar Eva
HETPO NG “TTpocdoKiog” Pe TNV 0Toio AVOUEVOVLLE TV TPAYUaTOToinGT Tov. Tov
aplOud ovtd tov ovopdlovpe mhovoTTo TOL A Ko Tov cvpPoAilovue pe P(A).
[Mog dpmg Ba Tpocsdiopicovpe yio KAOe evOEYOUEVO EVOC TTEPAUATOG TOYNG TNV
mBovotnTd Tov; Andadn ntog o Ppovpe pia dadkacio e TNV onoia g KGO
evdgydpevo Ba avtiotoryilovpe v THovoOTNTA TOV; B0 TPOGTAONGOLLLE GTN GL-
VEYELD VO ATTOVTIGOVLLE GTOL EPOTNLOTO OV TA.
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‘Evvoia kai Ioiotytes Lyetikig Lovyvornrag

Av 6¢ v eKTEAETELC EVOG TEIPANOTOC VAL EVOEXOUEVO A TPUYLOTOTOLEITOL K POPEC,
K

16T 0 MOYOG — ovopdletan ayetikii ovyvoryra tov A ko cvpforileton pe f.
%

[Swaitepa av 0 SEIYUATIKOG XDPOG EVOG TEIPALOTOG EIVOL TO TETEPUCUEVO GOVOAO

Q={w, ©,, .., ©,} Kol GE V EKTEAEGEIC TOV TEPANATOS AVTOD T ATAG EVOEYO-
peva {, }, {0, }, ..., {0, } Tpaypatonoovviol K, K,, ..., K, Qopég aviioToiymg,
, . , K, K, K; .
TOTE Y00 TIG O)ETIKEG ouyvotnteg f, =—, f,=—=, ..., f, =—% 10v ankdv ev-
1% v v

deyouévmv Ba, Eyovpe:
1.0=sf =1 i=1,2,..,2(apo0 0<k, <V)

Ktttk Vo
v v

Ag ektelécovpe Tdpa To akdlovbo meipapa: Piyvovpe éva coppetpikod kot opo-
YEVEG VOGO KOl onpetmvovpe pe K to amotélecpa “ke@ain” kot pe I to amo-
téleopa “ypaupato’.

YTOV TOPOKATO Tivoka avaeépovtal To TAN00g TV K Kol 01 avTioTO(ES OXETIKEG
ouyvomreg otig 10, 20, 30, ..., 200 plyelg Tov vopicpatog eve 6to oynua 1 wapt-
GTAVETAL TO OVTIOTOLYO SLAYPULLLLO GYETIKMY GUYVOTITMV.

2. fi+f 4.4+ 1, =

, H‘Y“‘(“@, AWQypOpLLe GYETIKOV GUYVOTHTOV @
piyemV EVOC VOLIGUOTOG

v K fk ' fkfk

10 7 0,700 .

20 13 0,650 I

30 16 0,533 _

40 23 0,575 o,s-%

50 26 0,520 i

60 31 0,517 ]

70 33 0,471 . v

80 39 0,488 0+ 7>

90 43 0,478 0 50 100 150 200

100 46 0,460 o ) ) )
110 53 0.482 [Mapoatnpovpe 6Tt KaBDG avEavetal o aptBpog
120 61 0,508 v tov plyewv n oxetikh cvyvomro feped-
130 66 0,508 viong g “keoc” otadepomoteitor yOpw
140 70 0,500 and v TN 0,5 1, 6nwg Aéue “teivel” otov
150 73| 0486 , - , .

160 81 0,506 apopd 0,5. Avto emPefordver v “mpoc-
170 87 0,512 dokia” pog O0tL ot piyn €vOG GLUUETPLKOD
}80 89 0,494 KOl OMOYEVOVG VOPIGHOTOC 1], Om®G AELE,
238 gg 8322 evOg “apepOANTTOL” VOUICUOTOC, Ol GYETIKEG
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ovyvomTeg TV evdgyopévov {K}, {I"} eivar ioeg. Avaloya Topadeiypoto pog
001 Y00V GTO GUUTEPUCHO OTL Ol GYETIKEG GUYVOTNTEG TPAYLUATOTOINCNG TWV EV-
dexopEVOV EVOG TEPALOTOC GTADEPOTOIOVVTAL YOP® OO KATOIOLS aptBovs (Ot
TAVTOTE 1010VG), KOOMG 0 apOUOC TOV SOKIUDV TOL TEIPALATOG EXAVIAAUPAVETAL
aneploprota. To epmelpikd avtod eEayopevo, 1o onoio emPePormvetor Kot Bewmpn-
TIKA, OVOUALETAL GTOUTIGTIKI] OROAGTNTO 1) VOHOG TOV HEYAA®V 0plOp®V.

Oa TpooTadNncovLE TOPO GTNPLOLEVOL GTIG TPONYOVUEVES SOMIGTAOGELS VO Opi-
GOLLE TNV TOOVOTNTO EVOG EVOEXOUEVO.

Kiaaoixog Opiouos Iibavorytag

Ag g€etdoovpe TV 101K TEPITTM®ON TOV QUEPOANTTOV VOopicpaTog. Piyvooue
€vo, TETO10 VOGO Kol TapotnpoVue TNy oyn mov Ba gppaviotel. Onwg damt-
GTMGOLE TPONYOVUEVMG 1) GYETIKY CLYVOTNTO KOOEVOS amd T, AAG EVOEXOUEVOL

1
{K}, {I'} tetvel otov apOud 5 Opolwg B umopovoape Vo dUTIGTOGOVE OTL
ot piyn evog apepdinmTov (oplov 1 GYETIKY cLYVOTNTO KAOEVOS amd TO amAd
1
evdeyopeva {1}, {2}, {3}, {4}, {5} kot {6} teiver otov apONO P e mepdporto

OTMG TO, TPONYOVUEVH AEUE OTL TO SUVOTA OTOTEAEGUATA. 1], LIGOSVVOLLOL, TO OTANL
evoegyodeva eival ieomifava.
Ac dolLE TOPO TOL OVOLLEVOVLE VO EIVOIL 1] GYETIKN GLYVOTNTO £VOG GUVOETOV
EVOEYOUEVOD G £V TEIPOLLO LE 1G0TV, ATOTEAEGLOTO.
‘Eoto yuo mapaderypo, 1o gvdeyduevo va eépovpe {uyd aptBud otn plyn evog
apepoinmrov {aplov. Eneidn to evoeydevo antod mpoyatomoteital dTov 10 0mo-
Téleopa TOV TEWPAUATOS etvar 2 1 4 1 6 Kot KaBEve amd To AmOTEAEGLOTO AVTA
eppavifeTon Pe oYETIKN cLYvOTNTA rE N ovyvotTa pedvions Tov fuyod apif-
, . ., 1 1 1 3
LoV aVOUEVETOL VO Efval — +—+ — = —.
6 6 6 6
I'evikd, o éva melipapa e v 1IcomiBove amoTeEAEGLOTO 1] GYETIKT GLYVOTNTO EVOG
K
evoeyopéEVov e k ototyeio Oa tetvel otov apOpd —. I'’ avtod eivon ebAoyo o€ Eva
%
nelpaplo pe woomibova amoteAEGHOT VO opicovpe MG TOAVOTNTA TOV EVOEYOLE-
vov 4 tov aplfuo:

[1M0og Evvoikav [Mepimtdoewv N (A
P(A)= _ N

w0og Avvatdy epmtdoeoy N (Q)
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'Etot, €rovpe Tov KAOGIKO Oplopd TG THavOTNTAG, TOL dlaTLITMONKE Ond TOV
Laplace to 1812.

Amo tov mponyobUEVO 0plopd TPOKVTTEL AUEG OTL:

1. P(Q):%:l
2. P(@):ﬁz

3. To k6B evdeyopevo 4 woydet 0< P(A) <1, apod 10 mAnbog twv otorysiov
€vOg evdgyouévou elvarl ico N pKkpoTEPO omd 10 TANBOC TV GTOXEIMY TOV
SEYHLOTIKOD YDPOV.

A&iopatinog Opiouos Ibavoryras

Mo va pmopet dpmg va ypnopomronfel o KAUGIKOS optopog g ThavotnTag o€
éva JElYHOTIKO YMPOo He TEmePAcUEVO TANB0G oToyeiwv, gival arapaitnto o
amAd evoeyopeva vo eitval woomiBava. Yrdpyovv OUmMS TOALL TEWPAUATO TOYNG,
TOV OTOI®V 0 JEYHOTIKOG YDOPOG OV AMOTEAEITOL AO 160TI0OVO OTAG EVOEYO-
peva. Onwg yio Tapdaderypo o oplfpog TV dVTOKIVITIGTIKOV OLGTUYNUATOV Lo
optopévn gfdopdda, 1 piym evog Loptod mov dev givarl GUUUETPIKO KTA. [ T1g
TEPUTTAOCELG OVTEC YPNCIUOTOIOVUE TOV TUPAKAT® ASIOUATIKO Oplopd TG miba-
VOTNTOG, 0 OTTOT0G EYEL OVAAOYES IOLOTNTEG LLE TN GYETIKN GLYVOTITO.

‘Eoto Q2 ={o,, 0,, ..., ®,} £Vag Se1ypaTIKOG YDPOG UE TEMEPUCUEVO TAN00G
otoyeimv. Ze ke amhd evdeyduevo {m,} avtiotoyyilovpe Evav mpaypoTikd
apOpd, mov tov cvpPorilovpe pe P(w,), £T01 OGTE Vo 1IGYHOVV:

« 0<P(w)=1
« P(w)+P(w,)+..+P(w,)=1.

Tov apduo P(w,) ovopdlovpe mbavotnto Tov evoexopévo {, }. Q¢ mbavo-
o P(4) evog evdexopévov A = {a,, o, ..., @, } # D opilovpe 0 dOpotopua
P(a,)+P(a,) +...+ P(at,. ), ev®d g mBovotra Tov addvetov evOE(OUEVOD
& opilovpe tov apBuo P(J) =0.
| o . . .
Av P(w,)=—,1=12,..,v, t101€ £0vuE TOV KAOGIKO OPIGHO TG TOovOTNTOAG
%
€VOG EVOEYOUEVOL. XNV TTPAEY, 1010{TEPA GTNV TEPITTM®ON TOL OEV LGYVEL O KA~
G1KOC OPIGUOG TNG TOOVOTNTAG, MG TOUVOTNTA EVOG EVOEYOUEVOD A AauPaveTat
TO OP1O NG GYETIKNG TOL GLYVOTNTOG.
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XXOAIO

Otav éovpe €va detypatikd xmpo Q ={w,, @,, ..., ®,} Kol YPNCYLOTOLOVUE TN
epbon “maipvoupe Tuyaio Eva ototyeio Tov Q7, evvooipe 6Tt OAa To SuVATA 0To-

. . , , 1 .
tedéopata etvon woniBava pe mbavoémta P(w,)=—,i=1, 2,...,v.
%

Kavoveg Aoyiouov twv Ii@avotitwy

[No 116 TBOVOTNTES TOV EVIEYOUEVMV EVOG EYLLATIKOD YDPOL £ 1GYVOLV Ol TToL-
POKATO WO10TNTEG, YVOGTEG OC “KOVOVEG AOYIGLOV TOV TBavoTHTOV”. O1 KOVOVEG
avtoi Ba amoderyBohv oV TEPITT®ON TOL T ATAG EVIEXOUEVE Eivor 1G0T BAva.
Amodecvietal Opmg 6Tt 16YHOLV Kol GTNV TEPIMTMOOT TOL T OTANL EVOEYOUEVQ
dev gival woomibava.

1. T omowdnmote acvpPifacta peta&y toug evdeydpeva A kot B ioydet:

P(AUB) = P(A)+ P(B)

AIIOAEIZEH

Av N(A)=«k xo1 N(B)=A, 10t 10 AU B &Y€l K + A otoyyeia, yoti aAAidg To
A ko B 6g 0o fjtav acvppifoaocta.
Aniadn, éxovpe N(AUB)=x+ A =N(A)+ N(B).
Enopévog:
N(AUB)
N(Q) y B
_ N(A)+N(B)
G O
_NU) NGB .
N(Q) N(2)
=P(A)+P(B).
H 1810m1o avt givar yvoot) og ariog TpocdeTikdg vopog (simply additive law)
KOLIOYOELKOLYI0 TEPLOGOTEPQ OO OO evoeyOUeva. ETot, avtaevdeyopeva A, Bkot
I givon ové 600 acvppifacta Oa Exovpe P(AUBUIT )= P(A)+ P(B)+P(I").

P(AUB)=

AUB

2. T dvo cvumAnpopatikd evoeyoueva 4 Ko A’ 1oyvet:

P(4)=1-P(A)
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AIIOAEIZEH

Eneidn AN A =3, dnhodf ta 4 kauw A’ givar acvufifocta, £xovue dtadoyikd,
GULPOVA LLE TOV OTTAO TPOGHETIKO VOUO:
P(AuA)=P(A)+P(A")
P(Q)=P(A)+P(A")
1=P(A)+P(A4")
Ondte P(A")=1-P(A).

3. T dvo evdeydpeva A4 kot B evag detypatikon ydpov Q2 1oyvEL:

P(AU B) = P(4)+P(B)— P(ANB)

AIIOAEIZH

' dvo evdeydpeva A kan B Eyovpe
N(AUB)=N(A)+N(B)-N(ANB), (1)

apov oto dbpowopa N (A)+ N (B) 10 mAnbog
TV otoyeiov tov A N B vroloyileton dvo @o-
péc.
Av dapéoovpe to uéAN g (1) pe N (Q) €yovpe:
N(AU B) _ N(A) N N(B) N(4nB)
N(Q2) N(2) NEQ) N

KOl EMOUEVMG
P(AUB)=P(A)+ P(B)—-P(ANB).

H 1316t vt givor yvootn og tpoodetikdg vopog (additive law).

4. Av Ac B,10te P(A) < P(B)
AIIOAEIZEH
Eneidy 4 < B &yovpe Sradoyikd:

N(4) < N(B)

N(A) < N(B)

N@Q) N@Q)

P(A) < P(B). Q
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5. ' dvo evdeydueva 4 kail B €vOg SEIYUATIKOV YDPOL £ 1oYvEL
P(A-B)=P(A)-P(ANB).

AIIOAEIZEH

Eneidn ta evdegyopeva A—B ko ANB givan
acvpPifacta kar (A4—B) U (AN B) = A, &ovpue: A B

P(A) = P(A-B)+ P(AN B).

Apa P(A—B)=P(A)—P(ANB). Q

E®PAPMOI'EY

l . Piyvoope 0vo “apepoinnra” (apro. Na Bpedei n mOBavéotnTa vo gépoope
0G 0TOTELESHA V0 O10O0YLKOVS 0pLOpovG.

AYXH

e T va Bpovpe T0 SE1YHOTIKO YDPO TOL TEPAUOTOG, XPNOLLOTOIOVUE EVaV Ti-
VKo “OmANG 10000V, OTMG PaiveTal 6To akOA0VOO YN

20
lo 1 2 3 4 5 6
1 (LD | (L,2) | (1,3) | (1,4) | (1,5 | (1,6)
2 2D ] 22| 23| 24 | 25 | 2,0
3 G| B2 B3| G4 | 35 | (30
4 @1 | 42) | 43) | 44 | 45 | 40
5 G| 52) | 53) ] 54 | (5,5 | (5,0
6 (6,1) | (6,2) | (6,3) | (6,4) | (6,5 [ (6,6)

AT TOV TTVOKe, 0VTOV £YOVUE OTL O OELYLLATIKOC YDPOog 2 €xel 36 1oomibava duva-
14 amotehéopata, oniadn N (€2) =36.

* To evoeyopevo 4: “va pépovpe d0o dadoykovg aptfuovg”, elvat to
A={(12),(2,1),(2,3),(3,2),(3,4),(4,3),(4,5),(5,4),(5,6),(6,5)}
dnradn N(A)=10

N(4) 10 _5

e Emouévag, P(A)= =—.
heves, P =1 0) " 36~ 18
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5
Apa, 1 TOAVOTNTA VO PEPOVLE 510 S1080y1Kovg aptdpovE eivol T 0,28 1, o
YADGGO TOV TOC0GTMV, TEpimov 28%.

2 o ['la 800 evogyopeva A ko B gvog derypatikod ydpov 2 divovrar P(A)=0,5,
P(B)=0,4 xou P(ANB)=0,2. No ppe0si n mOavétnta TV evécyopivov:
i) Na unv mpaypatomromn0si kavéva ano ta A ko B.

ii) No wpaypatomon0ei povo éva oo 1o A kor B.

AYZH

i) To evoeyouevo va unv mpoyuatonombei kavéva amd ta 4 kot B gival 1o

(AU B)'. Emouévog
P(AuB))=1-P(AUB)

=1-(P(A)+ P(B)- P(AN B))
=1-(0,5+0,4-0,2)

=1-0,7
i1) To evdeydpevo va mpayportomondei povo éva 5
a6 ta A ko B givon 1o (A—B)U (B — A). Eneidn =
ta evdeyopeva A — B kol B— A givan acopfifacta,
€Yovpe:
Q
P((A-B)U(B—A))= (A-BUB-4)

= P(A-B)+P(B - A)
= P(4)— P(An B)+ P(B)— P(ANB)
= P(4)+ P(B)-2P(AN B)
=0,5+0,4-2-0,2

=0,5.

3. TN 600 evdgyopeva evog derypaTikod ydpov 2 wyvovv P(A4) =0,6 ko
P(B)=0,5.

i) No e€etaotel av 1a A ko B givor acopfipacto.

ii) Na amodeifere 6T 0,1< P(ANB)<0,5.
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AYZH

i) Av ta 4 kot B fjtav acvppifacto, amd tov anid Tpocsbetikod vopo tov mbavo-
v o siyope:
P(AUB)=P(A)+P(B)=0,6+0,5=1,1

oyveL, OnAadt, P(AU B) > 1, mov eivar dtomo. Apa, to A ko B dev glval acvpL-

Bipaota.
1) Enetdon AN B < B xow AN B < A, éovue 4 B
P(ANB)< P(B) xauw P(AN B)< P(A),
egmopévag  P(ANB)<0,5 @
Q
Am6 tov TpocBeTid VOO TmV TOOVOTHTMV EYOVLLE: B
P(AUB)=P(A)+P(B)—P(ANB)
P(AUB)=0,6+0,5-P(ANB).
Opnaog P(AuUB)<I.
Emopévag: 0,6+0,5-P(ANnB)<1
0,6+0,5-1<P(ANB)
0,1<P(ANB). (2)

Amo tic (1) ko (2) mpokdmrel Ot

0,1< P(ANB)<0,5.

AXKHXELY

A" OMAAAX

1. And pa tpamovia pe 52 @OAAa maipvovpe €va oty toxn. Na Ppeite Tig
mOovOTNTEG TOV EVOEXOUEVMV 1) TO YOpTi Vol gtvon mévTe ii) o Yopti v
unv etvon wévTe.

2. Na Bpeite v mbovotnTo. 6T Piyn 000 VOLUGUAT®V VO ELOOVIGTOVV
o600 “ypappora’”.
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‘Eva xovti mepiéyetl umddeg: 10 dompeg, 15 pavpeg, 5 kokkveg kot 10

npacives. [Taipvovpe toyaiog o pmdAa. Na Bpeite Tic mbavotreg tov
EVOEYOLEVOV 1) WITdAM VoL ETVOL:
1) podpn ii) dompn N Lodp iii) 00TE KOKKIVY OVTE TPAGIVY).

e o téén pe 30 podntéc, potdnkoy ot padntég ToOoH adEAPLO £XOUV.
O1 amavTnoELg TOVG PAVOVTOL GTOV ETOUEVO TIVOKOL:

Ap1Buédg pobntov 4 11119 (3121
Ap1Buodg aderodv O]l 1 [2]13][4]5

Av emAé€ovpie Toyaia amd Ty Taén Eva pabntn, va Ppeite v mbavotn-
TOL 1] OKOYEVELD TOV VoL £XEL TPio ToLd1A.

‘Eoto ta cvvora Q ={w e N |10 <w <204,

A={we .(2| @ mollarmiacto tov 3} Kot

B={we Q| o moAlamiaocio Tov 4}. Av emhéEovpe TuyaimG Eva GTOL-
yelo Tov Q, va. Bpeite Tig MOoVOTNTEG 1) VOL AVIKEL 6TO 4 11) VO UMV OVIKEL
070 B.

Xg évav ayova n mhavotta va kepdicet o Agvtépng etvar 30%, n mba-
votta vo kepdioet o [Tavdog eivan 20% kot 1 whoavotnto vo kepdicet o
Nikog gtvar 40%. Na Bpeite v mBavonta i) va kepdicel o Agvtépng N
o [TavAog ii) va unv kepdicel o Agutépng 1 o Nikog.

INa to evogydpeva 4 kat B evog detypatikov xmpov 2oydovy P(A4) = 17 ,

30
P(B) = % kot P(AUB) = % No Bpeite mv P(ANB) .

1
Mo Ta evdeydpevo 4 ko B evog Serypotikod ydpov Q woyvovv P(A4) = 5

P(AUB)= % Ko P(ANB) = % Noa Bpeite v P(B).

[No to evoeyoueva 4 kot B Tov 10100 SEIYUATIKOD YDPOL EIVaL YVOGTO OTL
P(A)=P(B), P(AuB)=0,6 xax P(AN B)=0,2. Na Bpeite nv P(A).

INo ta evdgydueva A kot B Tov 10100 derypatikod yopov £ divetor 0Tt

P(A) = 1 » P(B") = 2 kot P(ANB) = % Na Bpeite v P(AU B).
2 3

INo 600 evdeydpeva tov 610V detypatikov yodpov L va deitete OTL
P(AUB)< P(A)+ P(B).
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12.

L

14.

‘Eva opiopévo katdotnpa d€yetor mototikég kapteg D 1 V. To 25% tov

etV £yovv kdpta D, to 55% &xovv kdpta V kot o 15% €yovv kot Tig
0v0 kdpteg. [Tola elvar ) mBavotTa £vog TeAdTnG TOV EMALYETOL TVYOIOL
va €yel o TOVAGYLeToV 0o TIG dVO KAPTES;

To 10% tov atopmv evoc minbucpov Egovv véptacm, To 6% ctepaviaio
Kapdtokn acBévela kot 1o 2% €yovv ko ta dVo. ['ta éva dtopo mov emiié-
yeTon Tuyaia oo etvor 1 mhavoTnTa Vo ExEl

o) TovAdytotov pio aoBéveln;  P) povo pia achivela;

Amo6 tovg padntég evog oyoleiov o 80% pabaivel ayyiucd, o 30% yol-
M kot 1o 20% Kot TG oo YAmooeg. EmAéyovpe toyaing £va pobntr.
Na Bpeite tnv mBavotto va pun pobaivel Kapd omd Tig 000 YAMGGEC.

B OMAAAX

Av o ta evdgyopeva 4 Kot B evog detypotikod xopov 2 éxovpe P(A4) =k,
P(B)=A xouv P(AN B) = pu, va Bpeite tig mboavotrec:

1) va mpoyuatorombei TovAayiotov éva amd o A kol B

i) vo unv Tparypoatonomel kavéve amd ta 4 Kol B

1i1) va Tpaypoatonomel povo va amd ta 4 Ko B.

Ye o KOPOToAn 1o 15% tmv volkokupidv dgv £xouv THAEOPAON, TO
40% dev £govv Pivreo kar o 10% dev £yovv ovTe TMAEOPAIOT OVTE PivTeo.
Emdéyovpe toxaimg éva vowkokvpld. Na Bpeite v mboavotnta va £yet
Aedpaomn Kot Pivreo.

Av S E, va Bpeite Tig mbavomreg P(A) xar P(A").

P(4) 4

Av 0 < P(A) <1, vo anodeitete 011 + ! >4
P(A) P(4")
Av 4 xon B gtvo evoeydpevo tov id1ov derypatikov yopov 2 pe P(A4) =0,6

kow P(B)=0,7, va deicete 61t 0,3< P(ANB)<0,6.

[N 600 evdegydpeva A kot B Tov 10100 deryLatikod ympov L vo dei&eTe OTL
P(B)—P(A") < P(ANB).
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3.3 YNAYAXTIKH

Eidape 01t 0TOv 0 detypatikdg ydpog 2 evog TEIPAOTOG TOYNG EXEL TEMEPACIEVO
TAN00¢ amADV eVOEYOLEV®VY KOl TO, OTAG QLT EVOEXOUEVA Elvar 1oomiBava, TOTE
N TOAVOTNTO EVOG EVOEYOUEVOL A glvar:

N(4)

N(Q)

Emopévemg, 6tav €rovpe 1conifava amhd evoeyoOueva, o vtoAoylopog g P(A)
avdyetatl oty anopifunon tov otoyeiov Twv cuvorwv £ Kot 4.

Y& ToAMG mpofAnuota Oume, N arnevbeiog amapibunon Tov otoyeiov Tov dety-
HOTIKOD YMPOV KOl TOV EVOEYOUEVMV TOV HOG EVOLOPEPOLV Vol SVGKOAN 1] KO
TPOKTIKA adVVATI. ZTIG TEPIITMOGELS OVTEG 1) ATaplOUNoT SIELKOAVVETOL UE TIC

emoueveg nebddovg TNE ZuVOVAGTIKNAG 1 oTtoia givat Evog amd Tovg factkovg KAA-
dovg Tov Mabnpotikdv.

P(4) =

Baoikny Apyn AwopiOunong

Ag vroBécovpe 0Tt kdmolog emBupel va tagiddyetl omd 1 Oeocalovikn, HECH
Abnvov, oto Hpdxielo Kpnmng yopig va ypnoiporomost 1o IX avtokivntd tov.
Ao ) Oeocorovikn propel va ta&déyet atny AGnva pe tpévo (7) 1 Aewpopeio
(4) | agpomrivo (A4) | mhoio (I7) xor amd Tnv Abfva oto Hpdixkelo pe mhoio 1
aepomAdvo. Evolopepdpacte yior Tovg d1apopeTikods TPOTOVS ™G TPOg To Taél-
AOTIKO HEGO LE TOLG 0Toiovg pmopel va mdel Kamolog and T ®escalovikn 610
Hpdxeto.

To ta&idt Aowmdv yivetar o€ dvo edoels. H mpmtn edon eivor | petdfoon omd
®eooarovikn oty AOnva kot 1 dedtepn and v ABva oto Hpdicdero. H mpd
@aon tov Talld100 umopel va yivel pe 4 TpOmovg Ko 1 0e0TEPT UE 2 TPOTOVG. €
KGOe TPOTO TNG TPAOTNG PACTG OVTIGTOLYOVV Ol 600 TPOTOL TG dEVTEPTG PACTG.
Apa to T0&idr @eccarovikn-Hpakieto pmopet va yivel pe 4-2 = 8 d10.popeTIKong
TPOTOVG.

To mopoamdve eoaivoviol TopacTaTIKE GTO ETOUEVO OEVTPOOLAYPULLILOL:

1" paon 2" paon

Ocooolovikn-Adiva  AOiva-Hpdrieio  Amotéleouo

A (T, 4)

r——__

I (T, 1D

A 4, 4)

, 1 (1.1
Apyn p < A (4, 4)
i (4,11
A (IT, A)
i (1, 11)
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I'evikd 1oyveL ) endpevn Paouki) apyn aroapidpunonc:

‘Eotm 611 o dredikocio pmopel va mpaypotonombel oe v d1adoyIkég pAoELS

Op Oy - @,- AV @GoM @1 pmopel va TpaypotomomOet pe k; TpOmTOLG Ko
Y10 KaOEvay amd avtovg N @aon ¢, pmopet va mpayuatomomdel ue K, tpod-
TOVG , ..., KoL Y10 KaOEvay amd OAovg awtolg Tovg TPOTOLG 1| Phon ¢, Umopel

va Tpoypatorombel e K, Tpodmovg, TOTE 1 SlodKacio LT PUTOPEL VoL Tpoy-
potomombei pe K, - K, -...-K, TpOTOVC.

Emopévemg, av pe pio dtaditkacio 1 omoio TpoyHOTOToEIToL OTMG 0pIGTNKE TPON-
YOUUEV®G, TNV TPMTN PACT) GUUTANPOVETAL TO TPATO GTOXELO LOg dloTeToryé-
NG v-adag e kK, TPOTOVG, 6T 60TEPT PO TO deVTEPO GTOLYKEID [E K, TPOTOVG
, «+., OTN] V-00TN GACT) TO V-GTO GTOLYElD UE K, , TOTE GOUQ®VA UE TN PAcIKN apyn
anapifpnong umopovv va cYNUATIGOoVV K - K, -... K, OLPOPETIKEG SLOTETOYE-
Ve v-00eC.

Awaraceig

Ag vrobécovpe 6TL pia emTpont| pe S5 pobntéc cuvedpralet yio vo exkhéEel mpoe-
opo, ypoppatéa, Kot tapio. Av 0éhovue va fpovue o TAN00G TV SL0POPETIKDOY
TPLd®V oL Bo eKAEYODV Y1 TG TPELS BEGELS OKENTONAOTE WG EENG:

H Swdikacio ekhoyng umopel va ywpiotel o€ TPELG L o 3
@acelg: In eaon ekhoyn mpoidpov, 21 eAacn ekioyn Oion  Géon  Oéon
ypoupatéa kot 3n @dorn ekioyn touio. H 1n @don 5 4 3
umopet va yiver pe 5 tpomovg, 6o etvor ko T WEAN | zpéror | tpémor | rpomon
m¢ emuponnc. H 2n edon pmopel va yiver pe 4 tpod-

TOVG, 000 EIVOL KoL TOL LEAT] TNG EMTPOTNG OV UTMEUEVAY DOTEPA OO TNV EKAOYT|
Tov mpogdpov. H 3n pdon pmopei va yivel pe 3 tpodmovg, 6o eivor Kot tor LEAN
NG EMTPOMNG TOL OMEUEVAY VOTEPA KOl ad TV €KA0Y TOL Tapio. Emopévec,
oVUP®VA UE TN Pacikn apyn amopifunong, to TAN00G TV SPOPETIKOV duva-
TOV Tpédov glvar 5-4-3 = 60.

Kafeuid amd tic mapomdvo tpiadeg Aéyetor oratadn tov S ava 3.

levikd:

AWdTagn Tov v 6ToyEiov gvog 6uvorlov A ava k, pe K v, Aéyetal KoOévag
00 TOVG OLUPOPETIKOVG TPOTOVG UE TOVS OTOIOVS UTOPOVUE VO, TAPOVUE K
OLLQopeTIKG cToryeia Tov A Ko va Ta fdlovpe 6 pa oepd.

To nAn0og twv dwtdéewv tmv v avé k cupPolifetar pe AY Kot av epyactolpe
OTMG GTO TPONYOVUEVO TTOPAdELY AL, BpicKOVLLE OTL:
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A =y -1V -2)..(v—-Kk+1) (1)

ZOHUPOVO LE TOV TOPOTAV® 0PIoUO dVO SATAEEIS TOV V aVA K EIVOIL S10POPETIKEG
av S10PEPOLY MG TPOS VA TOVANYIGTOV GTOLYXEL0 N ¢ TTPOg TN BEoT TTOV KATEYOLY
ta otoyeio. [ mapdderypa, o dwatdéei (1, 2, 3), (1, 4, 3) ot (3, 2, 1) eivan
Srapopetikég peta&h Tovg.

XV mepinToNn Tov TAPOVUE KAl TaL V 6TOLYElR £VOS GuVOLOL 4 Kot Tar Badovpe
o€ U0 GEPd, TOTE EYOLUE U0 d1ATAEN TOV vV OTOLYEIV Ova v 1 oTolo AEyeTan
petdBeon tov v otoyginv. To minbog A 1oV petabécenv tmv v otoyEgiov cop-
BoAileton pe M, xar cOupovo pe tov tomo (1) etvar

M, =v(v-1)(v-2)..3-2-1.

To ywopevo 1-2-3...(v =2)(v —1)v cvpPoriletan pe v! xon dwefaleton v mapa-
yovtiké. Emopévacg

M, =v! ()

‘Etot, av oto mponyovpevo mapdderypa BElovpe va BaAovpe toug 5 podntéc o
o 6epd, t0te vapyovv M =1-2-3-4-5=120 dapopetikol TpomOL PE TOVG
01010VG UITOPOVLLE VO TOVG TOTOOETNGOVLLE

Av {pNnGIUOTOMGOVLE TO GOUBOAO TOL TOPAYOVTIKOD Y10 VO EKQPPACOVIE TO TTAN|-
00g TV dTAEEMV TV V ava Kk e K <V €YOULLE:

Al =v(v-1)(v-2)..(v-k+1)

viv-DHv-=-2).(v-k+D)v-x)v-x-1)..3-2-1
B v—1)v-Kk—-1)..3-2-1

vl
- v—x)!

Enopévog
v!

- v—x)! )

A

Av tdpa OEhovpe 0 TOmog (3) va oydeL ko Yo kK =V, enedn A, =M, =v !, wpé-

v! } . . :
TEL o =v!. Efvar howr6v Aoywkod va opicovpe 0!=1.
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2vvovaocuoi

Agvmobésovpue 6t and S dtopa 4, B, I, A xou E 0éhovpe vo, emAéEovpe pio opd-

S0 3 aTOp®V, YOPIC VoL LG EVOLOPEPEL 1] KOTATAEN LEGO G° ATV TNV Opada. Av

X givot 0 aplfudg TV S0QPOPETIKOV OUAO®Y TOV UTOPOVUE Vo EMAEEOVUE, TOTE

a6 Kabe tétoln opdada pumopovv va tpokvyouvy 3! dratetayuéveg opadec. Eno-

UEVOC, 0 GUVOAIKOG aplOUdC TV dtoTeTayEvmv opddmv Oa eivar 3!X. O apBuodg

aVTOC oG tvon To TANBog TV datdéewv Ag. Emopévamg, Oa gival A; =3!x,
A; 5! 120

OMOTE X = — = = =10
31 31(5-3)! 6-2

[To ovykexpipéva ot opddeg avtés Ba etva:

{A’B’F}’ {A7BJA}’ {A’B, E}’ {A7F’A}, {A7F5E}3 {A7A7E}, {B’F’A},
{B,I',E},{B,A,E} xon {I', A, E}. Kabg tét010. €mA0OYN AEYETOL GUVIVAGPOG

TV 5 ova 3.

I'evika:

YOVOVUGHOG TOV ¥ GTOLYELMV VOGS 6UVOAOL A ava K AéyeTal KAOE VITOGUVOA0
T0V A pg K oTovyEia.

%
To mB0g TV GUVELACUOY TV v GTOLYEIOV ava k GupPoAileTon pe ( j KO OV
K
EPYUOTOVLE OTMG GTO TPOTYOVUEVO TapAderypLa, PpicKovpe OTL

v!

vyi_ A (v-x)! v
== -

k! ! KI(v —K)!

Enopévac,

vy vl
K _K!(v—ic)!'

SOUQ®VO LLE TOV TOPATAVED 0PIGHO V0 GLUVOVAGHOL TOV V aVA K £ival S10(POPETL-
KOl 0V SLOPEPOVY KATE £VOL TOLAG(IOTOV GTOLYELO.
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E®PAPMOI'EY

1. Yto Toxepd mayyvior Tov IIPOIIO cvpminpovovpe kobepd amxd Tig 13
0¢oe1c pe éva amd ta otoryeia 1, 2, X w00 avVTIGTOL(0VY 6 TPOPAEYN: VIKNG
™G YNmeEd0vov opddag (1), vikng Tng @rroevoduevig opddog (2), ioomariog
X).
i) Noa npocdroprotei 10 TA00S TOV HLOPOPETIKAOV GTNADV TOV PTOPOVUE
VO, GOUTANPOCOVHE.
ii) Av cvpminpdcovpe toyaio pa otiin IIPOIIO, va Bpedovv o1 mOavo-
TNTES TOV eVOEOREVOY  A: “vo mdoovpne axkpipag 12 ayoves”.
B: “va méooope axpipag 11 aydves”.

AYZH

1) Mwo omAn TTPOIIO eivor o 13-660, oty omoio kabe Béon pnopet va ov-

urAnpoOel pe tpelg dapopetikong tpdmovs. Emopévmg, coppova pe ™ Paciky

apyn omapidunone, vadpyovy cuvokd 3-3-3...3 =37 =1.594.323 dwgoperi-
, , %,_/

KEQ GTTI}\.SQ. 13 mapayovreg

i1) * Evvoikn mepintmon yuo to 4 givor kébe otqAn oty onoio kabepud and tig 12
0£0€1¢ CLUTANPOVETOL LUE TO GOGTO AMOTEAEGLO KO 1] Evamouévovoa 0Eon ov-

13
umAnpoverol pe Aabepévn tpoPreyn. Yrdpyoovv (12} TPOTOL Y10, VOl EMAEEOVE

ToVG 12 aymveg TOv GUUTANPMVOVTOL LLE TO CMOTO OMOTEAECU, Kol 2 TPOTOL Y10
VO GUUTANPOGOVLLE TOV 0yDVO, TTOV ATOUEVEL e AdB0g TpOPreyn.

13
Emopévemg, 1o mA0og tov evvoikdv nepintdcemy Yo 10 A givar N (A) = [ j 2.

Apa, n (nroduevn TBoavotnta ivat ion pe 12
13
N(A Elzj'z 132 26
P(A) = (4) _ =~ 2 -2"%0,000016.

- N(Q) - 313 313 313
»  Evvoikn nepintwon ywo to B givon ke 6tiAn oty omoio kKobepd omd i 11
0£0€1¢ GLUTANPOVETUL [LE TO COGTO ATOTELECUO, KOl KOOEULA 0O TIG VTOAOITES
13
2 Béoelg ovumAnpmvetal pe po Aabepévn tpofieym. Yadpyoovv (l J TPOTOL Y10,

va emiégovpe Tig 11 Boelg e T0 6roTd amoTédeca Kot 2 TPOTOL Y10, VO GUUTTAT -



162

pocovpe kabepid amd Tig vidAouteg 2 Béoelg pe Aabepévn tpoPieym. Emopévemg,
70 TAN00C TOV EVLVOIKAOV TEPMTOGEWMY Y10 T0 B givan N (B) = (1 J -2:2.Apa, M

(nrovpevn mhavotnta sivol ion pe

13
N(B [11j'2'2 312
pB)=NB) _ = 2220,000196.
N(Q) 3 3

2. Y10 ToyeP6 maryvior tov AOTTO “6 amd 497, av wailoope pio T,
mowa. givar n mMOavOTNTA TOL EvoEOpévoL A: “va meTOovpe 4 akpIfds cmoTd
voouepa”s

AYZH

Eme1dn tehikd dev £xet onpocio  oelpd KAp®ong Tov Kabe apifpov, ot dvvatég
TEPUTMOGELG TOV TEPAPATOG EIvaL TOGES OGOL Kal 01 GLVOLACHOL TV 49 avd 6,

. 49
dnaadn N (Q) = 6 |
"o va Bpodpe to TAB0G TV EVLVOIKOV TEPIMTMOCEDY CKEPTOUACTE MG EENG:

6
Yndpyoov [4] TPOTOL Y10 Vo emAééovpe 4 cmaTd vouuepa amd To. 6 TOV KAN-

6-4 2
AGBog voopuepa. Emopévmg, 1o mAn0og Tmv euVoikdV TEPMTOCEMY Elvat

6) (43
N(A)=(4j-[2 j.Apa

(6](43j
4 )\ 2 . )
P(A) = _ 13545 ~ 0,000969 1 1%o0 mepimov.
(49] 13983816
6

49-6 43
pOONKav. 1N cuvéyela pEvouy ( j = ( j TPOTOL Yo VoL eMAECOVE TOL 2

3 . Iow givor  mOavotnto petald K padnrov (k <365) dvo Tovrdyiotov
va, £xovv yevéOia v idwa pépas (O ypévog vmoroyiletan pe 365 pépeg).

AYZH
Av A glvar To gvdEXOLEVO “dV0 TOLAAYIGTOV HadNnTEG var Exovv YeveéDALo TV 1010
uépa”, tote A’ givar to evdeyOuevo “ot k pobntéc va xovv yevébia oe dtapo-
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petikég pépeg” kat woyvel P(A) =1-P(A"). Emouévog o vroloyioudg g P(A)
avdyetol otov vroroyioud g P(A"). To minbog twv duvatdv meEpmTOCEMY
oV TEPApOTOS ivar N () =365-365-365...365 = 365%, agob évog pabntig
umopet va £yel yevvn0el o pa amod tig 365 pépeg Tov £tovg. Ot eVVOTKEG TEPITT®O-
ceigyonto A" givon 365-(365-1)-(365—2)...[(365 — (k —1)], apov ot k pabntég
TPEMEL VoL £x0VV YevvnOel o S10POPETIKEG LEPES TOV ETOVC.

Emopévag,
p(AY) = 305:(365-1):(365-2)..(365—k +1) _ 365-364..365—k +1)
365" 265" :

Ortpég tov P(A) yio pepkég Tipég Tov & Sivovol 6Tov ETOUEVO TIVOKaL:

K 10 20 23 30 60 70
P4) 0,117 0,411 0,507 0,706 0,994 0,999

[Mopoatmpovpe 611 oM peta&d 23 atopmv  mhovoTnTe 600 ATOpN VO EXOVV YEVE-
Oho v 1010 pépa etvar peyorivtepn and 50%, evd peta&d 70 atdpmv 1o evdeyo-
pevo awtod givar oxedov PéEParo.

AXKHIELY

A" OMAAAX

1. Avkdmowog dwbéter 3 cakdxia, 4 Tavteddvia, S Tovkauoa, 10 (evyapla
KoAtoeg kot 2 (gvydpla TamovTold, LE TOGOVG TPOTOLS Umopel vo vTvbel,
popadvtag omd OAa ta 10m; [lowa ivor  mBavoTHTO VO Popdiet Eva opt-
OUEVO GOKOKL,

2. Tl6oeg mvakideg KUKAOPOPIOG LTOPOVLE VO KATOAGKEVAGOVLLE TOV VOL TTE-
PLEYOLY GTN GEPE TPioL KEQOANID YPALLOTA TOV EAANVIKOD OAQOBTOV
axoAovBovpeva amd Evav TeTpaynelo apifud; o etvon n mBovoTnTo
pio TéToto TvoKioa vor apyilel e POVIEV KOl VO TEAELOVEL GE APTIO Y-

oio;

3. Me n660vG dapopeTIKovS TPOTOVG HUITOPOvV Vo Kabicovv 4 dtopa og 6
Béoeig pog oepdgc; [owd etvan n mbavota n tekevtaio OEon va petvel
KevN;
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Me TG0V SLOPOPETIKOVG TPOTOVG UITOPOVY VO UTOLV GE Lol oEpa 4
ayopla kou 3 xopitotla; [Tota elvar n mbBavotnta va eivon 6Aa pali to
ayopa kot 6Aa pali To Kopitoio;

1% 1%
Na arodei&ete 6t =

K V—K
X €vav kokho oivovtan 8 onueia A, A,, ..., Ay. [Toca gvb0ypoappo Tuf-
uato opifouvv Ta onpeio avtd; [ola ival n mbavotTo Evo amod T Topo-
TAVO TUNHOTO TTOL EMAEYETOL TVYOH0 VoL pn S1épyeTan amd To onueio A ;

B” OMAAAX

Me 1o ynoia 1, 2, 3, 4, 5 @Tidyvove TETPAYNPLOVG 0PIOIOVG GTOVG
omoiovg To Kabe ynoeio pmopei vo ypnoyorombei mepiocdtepo amd pio
@opa. Av mapovpe Toyaia Evav TEToto aplBpd, Tota ivar n ThavoTnTo Vo
Exel OhaL ToL YN Pic TOV SL0POPETIKA;

A7 10 cbHVOLO TV peTabEcE®Y TV oToLEiov 1, 2, 3, ..., v emAéyovue
Toyoing pio. No Bpeite mowa etvor n mbavotnta vo unv apyilet omod 1.

Aéxo Toudud, petaéd tov omoiov o Kootag kot n EAévn, Ba kabicovv
Toyaio o évag dimha atov dALov o€ déka Béaels. [Town eivon n TBavoTnTOL
0 Kootog koar  EAévn va kaBicovv o dumhavég Béaelc;

Na Bpeite tnv ThavoTNTA TOV EVOEXOUEVOV TEGGEPO ATOLLO VOL EYOVV YEV-
vn0el 6e TEGGEPLG SLOPOPETIKEG EMOYES TOV ETOVC.

Ao évo 6OALOYO KaONYNTOV e 7 GvOpeEG Kol 6 YUVOIKES ETAEYOLUE
toyaiong 4 dtopa. Na Bpeite Tic mbavoTTeg TOV EVOEYOUEVOV:
1) To. ATOA VO Vo Yovaikes  11) €vo TOLAGYLOTOV VO EIvol Gvopog
1i1) VoL VITAPYEL pio LOVO YOVOIKDL.

‘Eva kovti mepiéyetl 20 nAekTpiKéc aopAAlELES, amd TIC OTOIEG O1 5 elvan
elattopatikés. Emiéyovpe toyaing 4 acpdieleg kot Tig SoKIUAlovUE.
Av Bpebovv mepiocdTepES OO Li0 EAATTOUATIKEG, TO KOVTL EMGTPEPETOL
¢ amopdoekto. No fpeite TV OavOTNTA TOL EVOEYOUEVOL TO KOVTL VOl
YIVEL OTOOEKTO.
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7. Atlvovton 800 mapdrinieg evbeieg & xar &,. Zmv ¢, opilovpe 10 on-
peio koar oy g, 20 onpeto. IToca tpiymva opilovv ta onpeia ovtd; Av
emAeEovpe TVYOUMG Eval TETOL0 TPiY®VO, oo eivar 1 TOAVOTNTO VO EYEL
pio TAgvpd TOL GTNV £ ;

8. Piyxvoupe éva vouiopa v opés. Na Bpeite Tnv mbavotnto Tov evogyoué-
VOU VO U1 @EPOVUE GE dVO OLOOOYIKEG PIYELS 1010 OTOTEAEGLOL.

9. O vadAAnrog evog xdpov ctdbpevong divetl Tuyaio o Tpio KAEWH ov-
TOKIVITOV GTOVG TPELG KOTOXOLG TMV OTOKIVATOV ovtdv. Na Ppeite Tig
TOUVOTNTEG TOV EVOEYOUEVAV:

A: “KéBe 0dnyoc va mapel To 61kd Tov KA1’
B: “Mobvo évag 0dnyog va mépetl To d1kd Tov KAWL’
I: “Kovévag 00myoc vor umv Tapet 1o d1KO Tov KAEWL”.

10. Azm6 o téaén oy omoia portovv 10 kopitoia kot 12 aydpia emAéyovion
otV TOYN TPiO ATOUA Y1 VO EKTTPOCOTGOLY TNV TAEN. Nao vtoAoyicete
Vv mlavoTnTo T EMAEYIEVO dTopa Vo Elval TOL {010V POAOL.

11. No Bpeite Tnv mOavOTNTO TOL EVOEXOLEVOL VAL PEPOVILE TOVAGYLGTOV EVOL
“€E1” o€ 4 plyeig evog Loplovd Kot va T GLYKPIVETE e TV mhavotnta va
(PEPOVLLE TOLAAYIOTOV L popa “e&dpes” o 24 piyelg 0o (apidv.

3.4 AEXMEYMENH IIIOANOTHTA - ANEEAPTHTA
ENAEXOMENA

Aeoucovuévy Ihbovornto

Mo to dtownTkd cvpPovito pag emtyeipnong Oa exheyel évag avTmPOGMOTOC.
Yroynmeuot givor 7 dvopeg kar 8 yovaikes. ATd Toug voymeiovg 3 dvdpes kot 6
yovaikeg €ivot S10IKNTIKOT VITAAANAOL, VD 4 GvOpeg Kot 2 YOVOIKEG Elvar TeYVIKOL
VEAAANAOL ZOUPOVO [LE OVTH TO OEGOUEVO O VITOYN(PLOL UITOPOVV VO TOEIVOUN-
0oV otov akdrovbo mivaka wg eENG:

Arountikog | Teyvikog || ABpoiopa ypoppnig
Avdpag 3 4 7
lMovaika 6 2 8

AbBpoiopa 6THANG 9 6 15
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Oewpovue Ta evOgYOLEVOL:

A: “Na ex)leyet dotkntikoc”
B: “Na exheyel yovaixa”.

Me v moapadoyn 0Tl Ta 15 otoryein Tov JEIYUATIKOV YDpov elvar toomibBava,
€yovpe

9 8
P(A)=— ka1 P(B)=—.

15 15
"Yotepo amd v eKA0yN Kot TPV o TV ovaKOTV@GT) TOV OMOTEAEGLOTOG EYIVE
YVOOTO OTL EKAEYETOL YUOVOIKO. AVTO GUVETAYETUL OTL O AVTITPOCWOTOG Dol elvar

pio amd TG 8 yuvoaikes Kot EToUEVMG 1 TOOVOTNTO, VO EKAEYEL SIOIKNTIKOG Yive-
6 . A . . .
Ton e Avt) ooy etvan n mbavotTa Tov evogyopévon: “Na exheyel dtoknti-

KOG [Ee dedopévo OTL £yl MO exAeyel yuvaika”. To gvdeydpevo avtd cupPoli-
Cetan pe A|B kot 1 mbovotnta Tov P( A| B) Aéyetar deopevpévn mOavoTnTo

0V 4 pe dedopévo To B, dnAadm P(A|B) = g # P(A). Opoing Bpickovpe 0Tt

HMAFE¢P@)

I'evikd, €0t A ko B dVo evdeydpeva evog dety-
patikod yopov Q pe P(B) > 0. Ag vrobécovue A B
ot (tépe v mBavoTNTo TOL A pE dESOUEVO OTL
10 B éye1 Mo mpoypotomomei.

A@ov &gl mpaypatonombet to evdexduevo B, m | g
OTAT] AOYIKY| LOG AEEL OTL TPETEL VOL TTEPLOPICTOVLLE

oTo otoyeio Tov B Kot amd avtd va Bpovpe mota gival To EuVOTKA Yo To 4. Mg
Ao Aoyl ) TANpoopia Yo TNV TpayHatonroinon tov B meplopilet to derypuatt-
KO ympo L 610 B Kot 10 gvdgyopevo 4 610 AN B.

Emopévag, av vroBécovpe 6Tt 0 detypatikog xdpog L2 arotedeitan omd icomibBava
arotelécpata, 1 ntovpevn mbovotnta sivor:

N(ANB)

_N(AnB)  N(Q) _P(ANB)

P(4[B)= N(B)  N(B)  P®B)
N(Q)

H mbavomnto avt Aéyston deopevpévn mboavoTnTo T0v A pe dgdopévo to B.
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I'evika:

Av 4 ko B gtvon 600 evogyopeva evog telpdpotos kol P(B) > 0, tote 0 AOyog

P(AnB) Aéyetan decpevpévn mhavotto Tov 4 pe 6e50UEVO TO B KoL GULL-
P(B)

BoAiCeton pe P (A|B) . Anhadn:

P(AnB
P(A|B)=(PTq).
Opoing, av P(A) >0, tote P(B|A)=%.

"Etot 610 mponyovuevo mapdaderypo 1 mlovotnto va eKAgyel S1otkNnTiKog Pe d€00-
Hévo 0Tt €xet exheyel yuvaika etvat:

6 6
P(A|B):w=l—5=§ Ko P(B|A):m:ﬁ_§'
P& 2 PLA) 99

15 15

Aueon GLVETELD TOV TTOPATAVE® OPIGHOV Eivart OTL

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

Ot mopamdve 166TeG EKPPAlovV TOV TOAAITANGLOCTIKG VOIO TMV TOOVOTITOV.

Aveéaptnta Evogyoueva

270 TPONYOOUEVO TTAPASELY O UTICTAOCOUE OTL 1} TOAVOHTNTO TPAYUATOTOINONG
TOV gVOEYOUEVOL A, [E dedoUEVO OTL TO evOgYOLEVO B £xel NON TparyortomomOel,

gtvo P(A|B) = g, v P(A) = % . Anhodn, P(A|B) # P(A). Mg dAha Aoyo

N Tpaypatonoinon tov B emnpéace Ty TOavOTNTO TPAYHATOTOINONG TOL A.

Yrdpyovv OUmG Kol EVOEYOUEVO, GTO OTTOL0L 1] TANPOPOPIN Y10 TV TPOYLLOTOTOL-
nom tov evog dev emmpedlel v mBavoOTTA TPOypoToToinong Tov dAiov. I'a
TaPAdELYLa, av 6T TEipapa g piyng dvo Luplov BempGovpe To EVOEXOUEVO
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A: “To mpmto Lapt va eépet 17 ko B: “To devtepo (hpt va EPEL APTIO”, EYOVUE:
pay=2 L ppy=B_L panp =2
36 6 36 2 36
Emouévmg, P(A|B):i:l Kot P(B|A)=§:l.
18 6 6 2
[Mopatnpovue, dniadn, 6Tt P(A|B) =P(A) ko P(B A) =P(B). IV avto Aéue
otL To evdgyopeva A kot B givon aveaptnra. [evikd:

Avo evdeyopeva A kou B pe P(A) >0 kot P(B) > 0 Aéyovton ave&aptnra, av
Ko povov av P(A|B)=P(A) kau P(B|A) = P(B).

Aopfavovteg voyn ToV TOAAOTAACIAGTIKO VOUO TOV THAVOTHTOV GUUTEPOL-
vovpe 0Tt yo. 000 ave&aptnrta gvdgyoueva Exoope P(ANB)=P(A)-P(B). H
100TNTO. LT YPNOYOTOLEITOL Kot G OPIOUOG TV OVEEAPTITOV EVOEYOUEVDV,
xopic pdirota tov meplopopd P(A) >0 xor P(B) > 0. Ankaon:

AVo evdgyopeva 4 ko B Aéyovton aveldptmra, av

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

Avo evdeydueva mov dev givar aveldptnto Aéyovrol eEapTnpéva.

XXOAIO

Me myv womta P(ANB)=P(A)-P(B) pumopovpue va SlimioT@covpe ov 0o
evdgydueva A kol B gival aveEapmnta. v mpdln, dpmg, n aveoptoia ovo
EVOEYOUEVOV M 1OYVEL OO LOVT TNG, AOY® TNG (VOGS TOV TEPALATOG 1) EXEL TTE-
PNl 6T VITOOEGELG KOTAGKEVNG TOV HOVTELOL TTOV TTEPTYPAPEL KATOLNL (Ot~
voueva.

INo mapdoetypa, etvat edAoyo va deytovpe 0T eivar ave&dptnta ta evdeyopueva A:
“0 CUUTAEKTNG TOL OVTOKIVITOVL givol 6€ KaAn katdotoon” Kot B: “n uratapio
TOV OLTOKIVITOL £ivol o€ KaAN Kotdotaon’™.

Avtifétmc, etvar AaBog va deyTovpe oG aveEdpTnTa To EVOEYOLEVD.

A: “’Eva dtopo givor poviddng komviotig” kot B: “Eva dtopo 0o mpocPfindei
omd acHévela TV TVELUOVOV.



169

E®PAPMOI'EY

1. INo ™y aoc@ai mTiion £vOg agpomAdvov e 000 KIivnTIPES, TPEMEL VO,
00vAieveL 0 évag TovAdyloTov KiviTipog. O Kivtipeg 00vAigvovy aveldpTn-
10 0 $vag amd Tov drhov. Av vroBéoovpe 61 ) mOavoTNTO VO TAOEL KATOL0G
Kwntipog PAaPn ivar 0,003, va Bpedei n mBavéTnTO Y0 pLo A6QOA TTHGT).

AYZH

To agpomhdvo dev ektehel acpoin mtnor, 6tav wdbovv PAGPT Kot ot dVvo Kivn-
mpec. Emedn ot kivntipeg Aettovpyodv aveEaptitog 0 Evag amd Tov dALOV, 1
mBavotnta va tabovy PAGPN ko ot dHo cuyypdveg eivor ion ue 0,003-0,003.
Apa, n TOavOTNTO LG Ao@AA0DS TTHoNG eivat ion pe

1-0,003-0,003 =0,999991 dnradr 99,9991%.

2 . A6 TpELg dporeg unyavég evog epyootaciov n Tpa@tn (I) mapayer o 20%,

n oevtepn (II) To 30% xar i Tpitn (IID) 10 50% TNG GUVOMKNG TOPAYOYNS

evog eCaptipatos. Emmiéov, 10 5% g mapayoyis e pnyovig L, to 4%

™¢ II kot 1o 2% g LI givor ehatTopoTikd e€opTipora.

A0 EpOTNOELS TOV AEYOPEVOV TTOLOTIKOV EAEYYOV Elval O £ENG:

i) Av emiéovpe Toyoimg éva EAPTNNG O £VO KATAGTI|NO. TOANGEMV TOLN
givar 1 mOAvOTNTO VO EIVOL ELATTOURATIKO;

ii) Av éva g&aptnpa wov emréyOnke Toyoio sivorl ELOTTONATIKG, TOLO EIVOL
n mOavoTnTa vo TpoépyeTarl 0o T unyovi) I;

AYZH

Av A, A, xau A givan Ta evdgydueva To emleyuévo A, \ A
eEapmuo va poépyetol omd T unyoaveg I, 11 won A

I avtiotoiywe, t0te P(A)) =0,2, P(A,) =0,3 kot /
P(A)=0,5.Ta A, A, ka A; givar avé 360 Eéva | 4

petago tovg kot emmAlov A U A, U A, = Q.
Av A4 givon 10 gvOeOUEVO TO EMAEYUEVO €EAPTNUA VO EIVOL ELOTTOUOTIKO, TOTE

A=(ANA)U(ANA)UANA)
Kot
P(A)=P(AnA)+P(ANnA)+P(ANA).

Ao ta dedopéva Tov TPORAUATOG EXOVLE P(A|A, ) =0,05, P(A|A2 ) =0,04
Ko P(A|A3) =0,02. Enopévag:
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1) Aznd v (1) kot Tov TOAOTAAGIOGTIKO VOLLO TmV THAVOTATOV EYOVLLE:
P(A)=P(A)-P(A|A )+P(A,)-P(A[A,)+P(A)-P(A|A)
=0,2-0,05+0,3-0,04+0,5-0,02 =0,032.

ii)  Zntaue v Thovotnta P(A1|A) ."Exovpe
P(4]4)- P(AnA) P(Al4)-P(A) 0,2.0,05 0,01
P(A) P(A) 0,032 0,032
dniadn, 31,25%.

=0,3125,

H Mon mpofAnudtov 01mg To Tponyovuevo, dlEvKoADVETOL Pe T Ponbeia evog
SEVTPOOLUY PALLOTOG, OTTMOG POIVETAL GTO Gy LLOL:

Ilpoéievan ToiotnTo, IhiBovortnTo.
eCaptiuotos  eloptiuatog Amotélecua  OmoTEAEGUOTOS
0,05 A o ANA 0,2-0,05
Al < - ’
0,2 0,95 A4 A4NA4 0,2:0,95
B 0.3 0,04 A L] A2 mA 0,30,04
Apyn O 2 A
Zo,ﬁfl’ 4N4 03096
0,5 0,02 A o 4,NA4 0,5-0,02
A3 < - ’
0,98 4 4,MN4 0,5-0,98

O kAddor OA;, OA, ko OA; avticTtoryovv oto evaeyOUEVO TPOEAELGNG TOV
eEopmpatog amd tig unyavég 1, 1T ko I avtictoiywe, kot ot avtictoyeg mbao-
VOTNTEG TOV EVOEYOUEVOV OVTMV EIVaL YPAUUEVES TAVEO GTOVG KAAOOVG. ATtd TO
TéA0g kGO TéTOo0V KAADOL Eektvohv OVO AAAOL KAdDOI, TOV OVTIGTOLYOVY GTO
EVOEYOUEVO TO EEAPTNLLOL VO EIVOIL ELOTTOUATIKO 1] 1] EAUTTOUATIKO LE YPOLUEVEG
TOAL ETAV® TOVG TIG OVTIOTOLYEG TOAVOTNTEG.

I'o va amavticovpe oto epmtnua (i) EMONUAIVOVUE TPATA TIG JLAIPOUES TIOV
001 YOOV € ELOTTOUATIKO EEAPTNLLAL.

Ot dadpopég avtég eivan ot OA A, OA, A xar OA;A Kol avTIGTOLOVV GTO EVOE-
xopevo A NA, A,NnAxot AyNA.

211 GUVEXELD LE EPAPLOYN TOV TOAAOTANGIAGTIKOD VOLOV TV TOOVOTHTOV VITOo-
hoyiCovpe T1g TBaVOTNTEG TOV EVOEYOUEVAOV aVTOV. ‘Eyoupe

P(A nA)=0,2-0,05 P(A,nA)=0,3-0,04 xoau P(A, " A)=0,5-0,02.
Télog, emeldn ta evdeyOUEVO TOV TOPIGTAVOLV Ol dLadpopég etvar acvpPifacta,
npocOétovpe Tig Topandve ThavoTNTES Kot Bpickovpe v THAvOTNTA TOL V-
deyopévou 4. Emopévag

P(A)=0,2-0,05+0,3-0,04+0,5-0,02 =0,032.
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XXOAIO

210 SeVTEPO EPMTNILO TNG TUPOUTAV® EPAPLOYNG YVOPILOVE TO ATOTEAEGLO TOV
TEPANOTOS Kot CnTape TV mavoTnTo Vo TpospyeTal To eEAPTNL 0T TN Unyo-
vn L. H mbavotrta ooty P(A1|A) Aéyetan “ek TV VOTEPW®V (a posteriori) wba-
votnta”, evd 1 P(A,) Aéyetar “ek Twv mpotépwv (a priori) mbavota’.

AXKHIELY

A" OMAAAX

1. Piyverkamoiog éva {apt Ko avayyéArel 6Tt Epepe Luyo apBud. o gival
N ThovotnTa Vo ExeL PEPEL 6;

2. Amd wa tpdmovda pe 52 @OAAC TOipVEL KATOL0G TUYOI0 VO PUALO Ko
Aéel ot etvan “omadi”. [Towa ivor n whavoTnTa TO PUALO VO €IV QLYOV-

pa;
3. T ovo evoegyoueva 4 kor B tov 10100 SEIYUOTIKOD YOPOL 1GYVOVV

P(A) = % , P(B)= i Kat P(A|B) = § Na vroAoyicete Tic TOAVOTN-

16¢ P(ANB), P(B|A) xau P(A'UB).

2
4. Av P(AUB):%, P(BIA):% Kol P(A)=§,va Bpette v P(B).

5.  Piyvoope éva {apt dvo popéc. Na Bpeite v mBavotnta Tov EVOEXOUEVOD
VoL @EPOLLLE 6 TNV TPAOTN piym Kot TEPLTTO aplBud otn devTEPT piym.

6. "Eva kovti mepiéyel 6 koxkives ko 8 povpeg umarec. [aipvovpe omd to
KOUTL TUYOU®MG Lo UTAACL, CGTUELMVOVUE TO YPDO TNG KOL TNV EXAVOTO-
mo0eTOOLE GTO KOLTI. XT1) GLUVEYELD TOUPVOVE Lo SEVTEPT UTTAAL.

Na Bpeite v mBavoTTa TOV EVOEYOUEVOL 1 TPMTN UIdAo Vo etvorn pod-
p1N Kot 1 OELTEPT KOKKIVN).

1
7. Toevdgyoueva 4 xon B etvon aveEdptnta Kot ioydovv P(A) = A Ko

P(AmB):é.Na Bpeite i P(B) xar P(AU B).



172

8. T dvo evdeydueva A kot B tov 10100 SEIYHOTIKOD YDOPOV 1GYHLOVV
1 2 1
P(A)=—, P(A|B)== ka1 P(B|A)=—.
(=1, p(4)=2 v p(B])-]

1) Etvow to 4 xou B aveéapmnzra; ii) Eivon ta 4 ko B E€va peta&d Toug;
iii) No vroAoyicete tnv P(B).

9. T dvo evoeyoueva 4 Kot B Tov derypotikod ydpov 2 va amodeilete 0T
P(A|B)+P(A'B)=1.

10. Xg éva I'vpvaoio otig e€etdoelg Tov lovviov to 25% &ypaye ota Ma-
Onuotcd kdto omd ™ Bdon, to 15% Eypaye ot Pucikn kdTm omd ™
Béon ko to 10% tov pabntov Eypaye kot oto dvo padnpote Kt aro
) Baon. Emiéyovpe toyaiong éva padnmm tov Npvaciov avutov.

1) Av &yel amotoyetl ot Duvoikn, wola ivor 1 TOavOTNTA VoL £YEL ATOTV-
¥eL Ko 6to. Mobnpotikd;

ii) Av €yel amotvyetl ota Mabnuatikd mowo eivar n ThavotnTa vo Exet
amoTtOyEL kKot ot Duoikn;

B OMAAAX

1. Xto dumhavd KoKAopa “ev TapaAInAm” 1 mhovotnta Kaoe drakomg Vo
etvar KAE10TOG (dNAadn va emttpénel ) 61Ehevon pevpotoc) eivor 0,8. Ot

SLOKOTTEG AELTOVPYOVV AVEEAPTNTO O EVOG \

a6 tov aAlov. Na Ppeite v mbavotnto 4 B
TOL EVOEYOUEVOD VO JEPYETOL PEVUO, OO ° | —°
10 4 610 B. \

2. H mbavomnta va mtadel PAAPN HEGH GTOV TPAOTO YPOVO AEITOVPYIOG TNG
o pnyovn optopévou tomov eivor 10%. Av o Bropnyovia £yt dvo Té-
TOLEG UNYAVES, Ol OTTOLES APYLOAY VO AEITTOVPYOHV GLYYPOVAGS Kot oveEap-
™To M pio amd Ty GAAn, va Bpeite v mbavotnta n pio pdévo va tadet
BAaPN péoa oTov TpdTo YpdHVO AetTovpyio TOLG.

3. X éva vnoi etavovy Kabnuepva mhoia, Tov avaympovv oo Iewpoid Kot
Papnva kot o mocootd 60% war 40% avtictoiywe. To 10% tov mhoiwv
and [epaid kot to 5% tov Thoiwv and Pagnva eddvouv pe kabvotépn-
on oto vnot. Av o pépa emAééovpie Toyoio Eva TAOL0 TOL QTAVEL GTO
ynoi, va Bpebovv ot mbavotnTe:

1) Na @tdoel pe kabvotépnon ii) Av eTdoel e KaBuoTépnon, Vo EpYETaL
and [epoud.



173

4. Xe éva gpyootdoto to 60% tov epyalopévov givar dvopeg kot To 40%
gtvan yovaikeg. Amo toug dvopeg kamvilel To 50% kat amd Tig yuvaikeg to
30%. Av emiéEovpe Tuyoia Eva dtopo mov komvilel, ol 1 mhavoTnTo
va givor yovoika;

5. M kAMpotida TepEyel v Aayvong amd TV 0moiovs KePOiLeL LOVO EVoc.
AVO dropa Taipvouv To £va PHETA TO AAAO amd TNV KANPOTION £va aKpl-
Bag Aayvo ywpig eravotorodénon. Kanolog vrootpilel 6Tl 10 TpMdTO
dropo &yel peyoldtepn mbovotnta vo Kepdioetl omd 1o devtePo. No e&e-
TdoeTe av €xet diKlO.

6. Avo ktpata £xovv yopiotel o 9 kar 12 okomEdQ, OTMG PaiveToL TOPOL-
Kto:

Emdéyovpe toyaiong kot ave&dptnta 1o évo amd to GALo Evo 01KOTESO
a6 kaOe KT

1) Ilow etvon n mBovoTNTa Ko to o owdTES L VoL EIval YOVIoKA;

i) [Tow givar n mBavoTTa £VOL TOLVAGYIGTOV OO TO. OIKOTEDM VOl ETvat
YOVIOKO;

iii) [Towa ivon m mBavoOTNTO KOvEVA 0Td TOL OIKOTES DL VOL LNV V0L YOVI-
0KO;

7. To 1%0 evog minbuopov whoyet and e cofapn achévela. Eva kawvoip-
Y10 10T Oldyveong g achévelag Exel ThovoTnTa OETIKOV GPAALOTOC
(BeTkd teoT, EVd TO dTopo eivan VYIEG) 1% Kot THAVOTNTA APVNTIKOD
oPAANATOC (apVNTIKO TECT, EVA TO ATOpO TTAG)EL 0o TNV acbévela) 5%.
[No éva toyxaio dtopo amd tov TANBLGId avtd To TEOT givor OeTikd. Na
Bpeite v mBavotnTa T0 dTopo Vo, TAcYKEL TPAyHaTL amd TV achéveln
o).



I'ENIKEXY AXKHYELY
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EPQTHXEIY KATANOHXHY

Av pi&ovpe 600 vopiopoTo To 0ToTEAEGUATO UTOPEL Vo etvar dV0 “Kepa-
AEC”, o “Ke@aAN” Kot [ “ypapupota’”’, 1 ovo “ypauuoTo”’, Kol EToué-

Vg, kabéva amd avtd ta evogyopeva Exet mbavotnta — . Tt etvor AdOog
oto emyeipnpa avtod; Iloto eivar to cmoTO;

‘Eva vopopa piyvetor 5 @opég kan €pyetal kabs @opd “kepouin”. Emo-
LEVOG, M TOAVOTNTO VO PEPOVLE “KEPOAN” G€ Uia piyn TOV VOUIGHOTOG

.5 . . .
glvan B =1. Na 6yoMAGETE TO OMOTELES LA OVTO.

Tpia cuvnOicpéva Cdpta, Eva dompo, Eva Ladpo Kot £vo KOKKIVO, Tomode-
TovvTon o€ éva Kovti. 'Eva meipapa cuvictatol otny Tuyoio eTtAoyn evog
Captov amd 10 KovTi, 6T piyn ToL LaPLov CVTOD KOl GTNV TOPATHPNON
TOV YPOUATOG KoL TNG EVOELENG TNG AV® £5pOC TOV.
a) Tt onuaivel edcd n AEEN “Tuyoio’;
B) To mAn0og TV GTOYKEI®Y TOV OELYUATIKOD YDPOL TOL TEPALOTOC ELVOL
i)3-6 ii)3° iii) 6! iv) 6 V) 3.6
(Na BaAete o€ KOKAO TN GMOGTH OTAVTNON)
(Ze kabepd amd Tic epotoelg 4-7 pio LOVO Ao TIG GLVOSEVTIKES OOl
vnoelg eival cmotr. Na Barete o€ KOKAO TN GOOTN AmAvINo)).

Av n mBavotnta mpaypatomoinong evog evogyopnévou givat 0,4, Towa
glvarl n ThovoOTNTO TNG YN TPAYLLOTOTOINGTG TOL EVOEYOUEVOL QLTOD;
)02 p)0,8 ¢)0,6 J) 14

1 1
Av 10 evdeyopeva 4 ko B eivan tétota dote P(A) = X P(B) = 5

P(ANnB)= %, now elvau P(A U B);

a)l PB) % Y) % o) % €) Timota amd T TPONYOVUEVA.

A B
[Toto evdeydpeEVO TOPLOTAVEL GTO SITAAVO
odypoppe Venn to 6KLOUGHEVO EUPOOOV;

w)B B) A y) A-B §) B-A. “
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7.

[Totog givar 0 aplOog TV SUPOPETIKMV TPOTMV LLE TOVG OTOI0VE UTOPOD-
ne va emaégovpe 2 ayopla kot 3 kopitola omd 10 ayopla kot 8 kopitoia;

0 . o0 s 10) (8 10) (8
() 4740 (B) 4" +4 (Y)(2 J+[§] (6)(2 j-(3j

(Kabepd omd T1g mapaxdtom tpotdoelg 8-13 gival cwoti 1 Aabog. Av etvar

8.

10.

11.

12.

4138

14.

OMGOTH, KUKADGTE TO X, oV elvar AdBog, KukAdoTe To A).

AVO cupTANpOUOTIKE EVOEXOLEVO gtvar EEval pLeTa&d TOG. X A

AV evdgyopeva EEva peTa&h Tovg gival avtifeta. X A

Av 00 evogyoueva 4 ko B givon EEval peta&d Toug, TOTE KOl TO GUUTAN-

popotikd toug A" ko B’ givar EEva peta&d Toug. > A
AV evdgyoueva EEva LETAED TOVG gtvon Kot aveEApTNTO. X A
Avo aveEdptnra evoeyopeva sivor EEva LETaED TOVG. X A

Av 600 gvdegyopeva A ko B givon ave&dptnta, TOTE Kot To ovTifeTd Toug
etvan ave&dpna. X A

YnoOétovpe 0tita evoeyopeva 4 ko B etvar acvppifacta, pe P(A) = 0,6
kot P(B) =0,2. Na avtictoyicete ka0e aroyeio g otqing I oto ico
Tov g otnAng L.

Zrdn 1 Zuihn 11
P(ANB) 0.8
P(AVUB) 0,6
P(A|B) 0
P(B|A) 0.2

0,12
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15. Ymobétovpe 01t T evdeyopeva A kan B givan ave&aptnra, pe P(A) =0,6
kot P(B)=0,2. Na avtictotyicete kabe otoyeio g oing I oto ico
Tov g otyAng 1.

Zuiin 1 Zuiin 11
P(ANB) 0,6
P(AUB) 0,68
P(A|B) 0,2
P(B|A) 0,12

16. Av 1o evdgyopeva A kol B givor EEva peTa&d Tovg, UMOPEL Vo 1GYVEL
P(A)+P(B)=13;
-Na S1KOIOAOYN|GETE TNV OTAVINGT COG.

17. Na ypayete pe ) fonbela Tov TpAEEDY TV GLVOL®Y TO EVOEYOLEVO TTOV
TOPLGTAVEL TO OKLOGUEVO EUPaOOV o€ KaBEva amd To TOPaKATM Slorypaipt-
pota Venn:

S
€] @

iii) iv)
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1. -2,2,2.

2. 6,2, t=21Mt=3
3. 1,1, Q:Eﬁezs—”.
4 4

4. 0,1.
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6. « 3<Xx<7
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-1 2
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2
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2
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i) h=+h)-1=(Vi+h-1)(Ji+h +1)
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§1.2 A" Onadog

1. )3 i)—4  iii) 10.

2 L

4
3. 0)2n i) 4n
4. 1) 10 i) 300.

1
5.i) ¥y =6x-9 ii) yZEHZ'

§1.1 B" Opdoog

§1.3 A" Onadog

1. Na ypnoipomomcete Ty 10100

2. E(x)= x(50—§), 0<x<100.

3. V(h):n(MJ -h, 0<h<20
2

s E(ry=nr+2nr-(20-2nr), 0< r<E-

3

1. 1) 01ii) 4x° iii) 9x".

2. 1) %x? i) —3x* i) —5x°.

[\

3. 0) 12 iy 2.1

3 3

5 3

W | =
—
=

— X

. 1. 1
4.1) ——-—=1i) — 3~
) 2 XX ) 3 x/x

i) ~2. L
5 xix
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5. ) 12x° ii) —30x° iii) —8x".
301

6. 1) = i) 9Vx.
2 x\*/} )

7. 1) 4% +6X ii) 2x—iz i) 1+i7.
X X’

8. 1) 24X’ —ovvx ii) —6nux—8(2x +1).

9. 1) 7X* +4x +3X’ ii) cUVX — oLV 2X.

10.i)) cLVX — XNuX + 6X
i) (8X + 3X* NuX + (4X* — 6X)GLVX.

O XT42X . MUX—XoLVX
11.1) T i) -
(x+1) X
2+ 200VVX + XNuX
(1+ovvx)’

iii)

-6
120) — Wy 2
(I+ovvx)y ~ (X+D
13.0) 5(x=1)" ii) 102X +1)
iii) 5(2%° —3%) (4x - 3).
14.1) 3nu’x-cvvx ii) 3X*-cuvx’

iii) Mu4x +4x-covdx iv)

GLVX

4x -1
150) — = i) 7 7——.
) 242X — X 2 21+ npux
16.1) 3e™ ii) —2xe ™ iil) ae™” iv)

a 1

oLV 3X

17.i)l ii) 3 iii) iv)
X X ax+f

18.0) 120X g e‘[l+lnxJ.
. X
19.i) 1,08 ii) 2(2—+/3).
20.0) Litv2) i) 2.2.5.
2 2

NCE

2.3 .

2(x—1)

§1.3 B" Opaddoag

1. (0,0), (-2,6).
2. (1,8), (3,4).

. (0,0), (-2,2).

o u(t)=3t -4t +1, t:%, t=1

. a(%) =2 a()=2.

1'(x) =—Aonpowx + Bocuvox
1"(x)=—Aw’'cuovox — Bo'muox K.

f'(x)=ape” - Bpe”
f"(x)y=ap’e” +Bpe” ki

-1, 4.
——x+—3+£
7 2 '3
. a

i) PP(])=————
) P(D (a+pIy

i) No. kdvete 11¢ pdéelg 6to 20 pEAOG.

10. 1) v(t) = Awcvvot

o(t) =-Aonpot
i) a(t)=—w’-y
iii) a(t) =0 < cvvet =£1 «Th.

§

1.4 A" Opddog

1.

9.

N o s

i) Eldyoto: f(1)=-1
ii) Méywsto: f(0)=6
iii) EAdyoto: (1) =3.

. 1) Méyoto: f(0)=5

EAdyoto: f(4)=-27

ii) Exdypoto: f(-1)=-1
Méywoto: f(1)=3.

1) f'(x) =6x°, yvnoing avéovoo
i) f'(x)=-3x", yvnoing edivovoa
iii) f'(x) =3(x -1y, yvnoing avéovca
iv) f'(x)=-3x"+6x—-5<0 yi0 kGOe

x € R, dpa yvnoing ebivovoa.
400.
To teTpdywvo pe mhevpd 10 m.
IMAevpd Baong 4 dm, Yyog 2 dm.

4dm?.

£

A=cC.

10.KaBévag etvar icog pe 5.



§1.4 B" Opddog

1
1. '(r)=-100p——100q,
r

v"(r)= —IOOpiﬁ <0 KtA.
-

2. U'(X)=—-k(2xIn X+ X),
V'(X)=-k(Inx+3) I\

3. ITievpd Paong 40 cm, Vyog 10 cm.
16000

20430

4. 2043 ~109,5 m, ~146 m.

5. Eiva 10 tetpdywvo.

A
6. Aldpetpog khKAoL = Ton IThevpd tetpa-
Y®VOL. rr

1 [Kj]
—In| —=|.
KZ_KV Kl

8. i)@+0,l~uz ii) v/30000 ~31 Km/h.
L

7. t=

9. Kabed 225 Q.

10.0a &yovv, 51011 1 EAAYIOTH OTOGTOCT) TOV
mhoiov a givor /80 <~/100 =10 Km.

TI'ENIKEXY AXKHYEIY

1. i) ~0,476 ii) p=0,5.

2. 16 povédec amo 8 epydrec.
3. (-L3).
4. p+qg=(a +ﬁ)—[ai+§j KTA.

. 40 . 20
5. Abpetpog = 3 cm, VYog = 3 cm.

6. "Yyog = Awdpetpog Baomng.

2
7. ZZRE.
27
8. B) i) 5600, 5.6 ,4
10600, 5,3 ,6
17600, 5,87 ,8

i) 1612, 5,22

9. a) P'(x)=R'(x)-C'(x) xT\.
B) 2.500.

10.i)) Al =/d’ +x*, BI' =/d] +(d —x)" xT\.
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i) (=t L_dox
v Jx+d v, Jd-x)+d

iii) Otav t eldyiotog, 118 #'(x) =0 KTA.

2 STATIXTIKH

§2.1

1.

Mowtikég: v, 6, o1, §
Ioocotikég-Sraxprréc: B, 1, 6, 1
[ocotikés-cuveyeic: a, €

Eivot duvatov va Exovpe d1apopeg petafin-
Té¢ Y10 KaOe mepintwon). o mopdderypo:

o)) Le0dg (rocoTikn-cuveyng), niikia (Troco-
TIKN-O10KPLTY ), PUAO (TOL0TIKY) KTA.

(e).

Eivat duvatd va Eyovpe d16popovg Adyovg
OKATOAANAOTNTOG TOV EMAEYOUEV®V dETYUd-
tov. o Topaderypo:

o)) O £YOVE VIEPEKTILNON TOV OVIPDV
KTA.

§ 2.2 A" Opadog

. B)i) 26% ii) 14% iii) 38%.
. 'Eyovpe 11 aydplo pe Babud < 5, kT

. a) To 22% tov pountdv etvar aydpio pe

Babuo <5, kt.

. @) 76% B) 16% v)34% ) 84% &) 16%.

. Ané m oyéon f, = V. Bpickovpe TpdTa To
v

néyebog v = 20. Na Bpebel petd to N, KA.

. Na gpyaoteite 6mwg oto oynua 1(y).

. No KOTOGKEVAGETE TPADTO, TOV VALK, GUYVO-

TTOV KoL LETA VAL EPYACTEITE OTWS GTO. GYN-
poto 1(B) ko 3.

. T toug v =450 pabntég £xovpe 30% pe

T X, = “Alav kahog”. Anladn
f%=30=v,=135< o, =108, kTA.

. Na gpyaocteite Onwg ota oynuoto 1(B) ko 3.
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10.Na epyaoteite Onwg oto oynua 1(y).
11.No gpyacteite dnmg 6to oypa S.

12.y) 11 dropa
) emidoon > 7.

13. 50%.
14. NAL To eppadov mpénet v givor 100.

§ 2.2 B Opadog

1. T ™ AéoPo vdpyel TTOTIKN TAON EVA Yo
™ ZaAopive vedpyet avodikn tdon.
INa ™ Odoo vdpyet mepinov otabepn
KATAoTOO).

2. No copumAnpdoeTe ToV Tivoe:

Hldo
<20 21-30 =31

"Etog YHvoro

3. Avdroya pe v doknon 2.

4. B) 355 yvvaikeg, 434 vdpeg
y) 692
8) Aev pmopovpie vo. EEpovpie pe ToL GTOLYEIL
7oL pag divovrat.

5. Na gpyaoteite Onmg 6T0 oYU S.

6. o) appaxo A 17,3% kar Péppaxo B 26%.

7. Enedn v =55 va ypnoipomomoete kK =7
KAdoelg pe mhdtog C=1,8 .

§2.3A° Opadag

1. 10,12, 14, 16, 18, 20 pe dwdpeco 6 =15.

2. a) NAL, ) OXI, vy)NAL

3. 8,25%.

4. a)206,1 cm ) 235 cm.

5. 14,8.

6. Kat otig 3 nepuntddoelg £xovpte:
X=12gr, 6 =12gr, M =13gr.

7. a) 14, B) 13.

8. 1291 gvpo.

9. O12 ko 6.

10.0)2, B)2, 7)3.

ll.a) x=15,45, B) §=15, V) M, =15,
3)Q =14, Q =17.
12.0) X=4,3 B) M,=3,3,y) Q ~2,33, 5§ =4,
Q, ~6.

13.a) 169,66 cm, ) 170 cm, v) 169,67 cm.

14.0) Mucpdtepn doomopd xovpe ot dedTEPN
MoTto Kot peyoldtepn dloomopd 6TV TPiTn.
B) OXI.
15.0) X=10, M, =11, 6 =11
p) Q=7 Q=13
v) R=12, s=3,87, cv=38,7%.
16.2.47.
17.a) 16%, B)2,5%, 7v)50%, o) 81,5%.
18.a) X=3,0=2
B) X=6,6=4
Y) X=13, 6 =12
8) X=16, 6 =14.
19.0) s°=4, B) s°=36, y)s' =4, s°=4.

20.v =28.

§ 2.3 B’ Opadog

1. p) X=15, 5 ~15 v) P, ~19.

2. 10 —2.

3. o) X=13,20 evpo, 6 =10,50 gvpmd,
M, =9 evpw.

B) Av&avovv katd 18%.
v) Av&avovv katd 0,30 gupd.

4. Na yivouv ot Tpdéetc.

5. )60, B)33, 7)5,2 yhddeg evpd,
8) X =5,7 yiMbdeg evpod, s =12,24
§) Q~28 §~54, Q~83.

6. a) $=23,29, cv=53,75%
B) Q=Q —-Q ~59-24=35.

7. Na epyoaoteite dnmg 6to oynpa 7.

§ 2.4 A° Onaoog

1. No gpyaocteite dnmg oto oynua 16.

2.19) y=3+§x il) y=46,7+0,67x.

3.0)y=x, B)y=6-x%, y) ¥=3,9-0,3x
8) §=2,1+0,3x.

4.9 =1898-216x.

5. 0) §=-0,35+1,07x, P)16.



§ 2.4 B" Opadog

1. o) H nAxia.
v,0) Kabévag and tovg pobntég pmopet va
@EpeL T “Owkn| Tov” gubeioa, omdte Oa £xel Ko
S1popeTIKT TPOPAEYT GLGTOAKNG TLEGNG.

2. a)178,7cm ) 177,5 cm.
3. a)168,3cm P) 168,1 cm.

4. a) §=-1,88+118x.
B) Hepimov 27 £t ko 7 pveg.
v) Hepinov 1 érog ko 2 pnvec.

5. a) X=5,25+0,72y.
B) epimov 25 € kon 5 prves.
v) Iepinov 9 punvec.

§ 2.5 A" Opadog

1. 0,0,2,-0,6,-0,7, 0,9, —1.
2. 0) Oetikn -peydin, KTA.

3. 0) r=0,99 B) r=0,59 y) r =-0,70
8) r=-0,05€) r=0,33.

4. 0)r=-1B)r=1
5. r=0,97.
6. r=0,74.

§ 2.5 B Opadog

l.oyr=-1p) r=-1.
2. r=0,87.

3. r=1L

4. r=0,77.

TI'ENIKEXY AXKHYEIXY

1. X=2,025, §=2, M, =1, s=1,49.
2.a) v=60, k =5, c=2y) X=4,4, 6 =4,3,
M, ~4,25 s=2,29.

18

3.v,. =——-200=36 xtA.
100

B) X=14,1, s=7,4 y)i) 8, i) 22

4.p) X, ~ 486, X

1994

~372 ) 82, 94.
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5. a) 1) Tig NA. cvokevég THmov B
ii) dgv €yovpe Tpotitnon
ii1) TIg NA. GLOKEVES TOTOL A.
B) cv, =39,8% , cv, =38,8%.
6. o) Na epyaocteite dnwg oto oynua 1(y).
B) O otobuioc pécog.
7. Na gpyaoteite Onmg 6T0 oYU S.
8. a) §=631+0,34x PB) 68,9 kdrowovkm?
9. v) §=16,53-0,3x.

10.a) §=0,06+0,36x ) 18,6 gvpd y) [Ipénet
va Bpeite v evbeia ElayioTmV TETPAYDOVOV

™ X méve oy Y.

11. Agite kot v doknon 7(a) A" Opddog mg
§2.5.

12.F =32+1,8C.

r(X,Y), ebv A >0

13. HX,Y)= :
rx.T) {r(X,Y), v A<0

14.9 =56,4 +18,87x

V... =472 Swloyia
¥... =547 Saloyo.

§3.1 A" Opéadag

1-5. No xpnoonotoete devopodiorypapLoTa.

6. 1) Acvppifacta ii) Agv givor acvppifoacta
iii) Agv givar acvppifacta iv) Acvpfipacto.

7. {aaoa, aok,oko, aKK, Koo, KAK , KKQ, KKK }.

§ 3.1 B" Opadog

1. Q= {aa,aﬁa,aﬂﬁ,ﬂa(x,ﬁaﬂ,ﬁﬂ}.

2. No Bpeite o derypatikd xdpo Kot T evoeyo-
peva pe ™ Bondsta mivoko SuTAng £160d0v.

3. Av xe B', 161¢ X & B k1t

4. No ypnotponomoete dwaypdppota Venn.
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§3.2A7 Opddog 2. 124416000, —-.
48
1. 12 1
1i) — i) —=. 3. 360, —.
IETRRRT 3
2. L 4.7, 2
4 35
3li§§ 5V_ vl vl
D0 W 30 Wyg k) kv —K) )k
4 2. 6 [%]3.
30 2) 4
3 .8
AR ATE §3.3 B’ Opadog
6. 1) 50% ii) 30%. s
11 T 125
2 1L 5125
) 2 1-L
8. =. v
3
3. L
9. 04. 5
10.3 4. 3
4 32
11. P(AUB) < P(A)+ P(B) & 5. i) 3 i) 140 g 42
P(A)+P(B)-P(AnB)<P(A)+PB)xth. > V13 Wi " i
12. 65%. 6. llepimov 75%.
13. o) 14% B) 12%.
@) 14% p) 12% 7. 2800, —.
14. 10%. 28
1
§ 3.2 B" Opédag 8 ==
i) K+A—pii) I-x—A+piii) k+A-2u. o 1 L 1
6 23
2. 55%. '
10. -
3.3 4 77
777 5 -
4. Av P(A)=x,16te P(A)=1-x KA. 11. l—gzO,SIS, 1_36” ~0,491.
5. Noa AdPete vmoyn 61t ANB C A kot
P(AUB)<I1, § 3.4 A’Opddag
6. Na Aafete voym 6t P(A") =1-P(A) ko
P(AUB)<I. L
3
§33 A’ Opddag , 3
s

1. 1200, l
3



. 1) O 1) Oy i) i
. No AaPete vmoyn ot
P(A'nB)=P(B)-P(AN B).

2 2
10.1) — i) —.
)3 )5

§3.4 B Opadag

1.
2.
3.

0,96.
18%.

i) 8% ii) 75%.
2

7

. Oy, éyovv id1a mboavo™TO.

Ciy Ay 17 g 10
27 21 27

95 0,087, Smradi 8,7%.
1094
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T'ENIKEX AXKHXEIXY

1. No Adpete vadyn 6t
P0)+P1)+...+P(100)=1.

2. 1) P(A")=1-P(A) «th.
ii) Na ypnopomomoete ) néBodo g €1g
GTOTOV amOy®YNG.

3. No xpnoyYlonocETe TOV THTO TOV GLVOVOL-
GUMV.

4. » Xopic emavortorofémon: ——
K+ A

* Me enovotomofétmon: L
K+ A
5. 1) No Adfete vadyn ot
P(A'nB)=P(B)-P(ANnB)
i) No. AdPete voyn o1t
P(AnB")=P(A)-P(ANB)
iii) B'=(B'n A)uU(B'n A’) xTh.
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Evpetiipro Opov

adHVOTO EVIEYOLEVO 140
a0poloTiKég cuyvOTNTEG 66
a0poloTIKEG OYETIKEG GLUYVOTNTEG 66
ave&aptnto evdgyopeva 168
ave&aptntn petafAntm 10, 105
a&lopotikdc opiopdg mbavotntag 149

amAOg TpocbeTikog vopog 150
aroypopr] 59

acvuPifacta evdeydueva 142, 150
Boaowm apyn omopiBunong 158
BéParo evdeyopevo 140

ypappikn ocvoyétion 117, 120

YPOPIKY TopdcTaon cuvaptnong 11
delypo 60
SEIYLLOTIKOC YDPOG
detypotoyio 60
detypotoyia pe emavatonobétnon
devipodidypappo 157

139

144

deopevpévn mbavotnto 166
devtepn mopdywyog 27
dnpockoémnon 57
dudypappa dwacmopdg 106

dudypoppo cvyvotitov 69

Sdwokptrn petofaney 59

dwkopaven 93

dwhoyn 65,72

duapecog 87

SLaUEGOG OUAOOTOEVN G KaTavoung 88
dwomopd 93

dwtdgelg 158

eKOTOoTNUOplo 89

exbetikn cuvaptmon 12
EKTINTPLEG ELOYICTOV TETPAYDVDV
evogyopevo 139
EVOOTETAPTNIOPLOKO EVPOG 92
eEoptnuéva evdgydpeva 168
eEoptnuévn petafinm 10, 105
e&lowon ypaewng mapdotoong 11

110

emoyoyn 56

emkpatovoa w90

gvbeia maAvopounong 107
guvoikég meputtooelg 140, 148
gopog 72,92

EQATTOUEV KOUTOANG 19

tooniBava amhd evoeydpueva 148

wotdypappo 73

(GTOYPOLLLO OPOIGTIKAV GUYVOTHTOV
KopUmOAn cvyvotitov 76
Kavoveg mapaydyong 30
KOVOVIKY| katovopry 76
KopmOAn cvvdptnong 11
KOTOVOUN GLUYVOTATOV 66
Kotnyoptkn petafinty 58
KEVTPIKN TN KAGong 71
K\aoeig 71

KAdoelg avicov TAdtovg 74
KAdoelg ioov mAdtovg 73
KAao1KdC optopdc mhavoTnTog
kopvpry 90

KPLUINplo devTepng mopoydyonr 42
KPLTHPLO TPATNG Tapoy®@yov 39
KUKAKO dtdrypappo 70

Kopavon 92

AoyapiOuikn covdptnon 12
néB0d0g ehoyioTO®V TETPAYDVOV
péon iy 85

petapint 58

petabéoelg 159

pétpo oovppetpiog 84

uétpa doomopag 91

uétpa Béong 84

povotovia 13

oMKo eldyoto 14

oMko6 péytoto 14

opadomoinon mapatnpnoeny 71
OLO10YEVELDL 97

opowdpopen Katavouy 76

opa kKhdong 71

opto cvvaptnong 14
moaAvopounon 105

mapoforn 12

mopayoviikd 159

Topay®myoc cuvdptmong 27
mapdyoyog ohvheng cuvaptmong 32
mapdyoyog me fotox, 22

nelpopo Toyng 138

TEPLYPAPIKT] GTATIOTIKN 56
TIVOKOG GLYVOTHTOV 66

TAGTOG KAAGNG 72

mwboopdg 58

149

108

74



TOLOTIKN HeTafAnT) 58
TOAAATANGLALGTIKOG VOLLOG 167
TOAOY®VO cuyvotitv 69, 74
mocotikn petafinty 59

mpA&eLg e evdgyopeva 140
TPAEELS LLE CLVOPTNOELS 11
mpocbeticog vopog 151
pafodypappo 67

pvlude petaforng 23
onpewoypappe 70

oTafKoG pécog 86

GTOTIOTIKY oploAdTnTOL 148
GTOTIOTIKOL TivoKkeg 62
otypeda todmra 20
SuUTANpOLATIKA evogydpeva 150
ouvaptnon avéovca 13
cuvaptnon yweiog povotovn 13
cuvaptnon nuitovo 12

187

cuvaptnon mpayuatiky 10
ouvaptnon coveyng 16
Guvaptnon covnuitovo 12
ouvaptnon ebivovca 13
cuvdvacpol 160

ouveyng netofanty 59
GUVTEAEGTNG YPOLLIKNG cvoyétions 118
GUVTEAEGTNG LeTaforr)g 96
cuyvotta. 65

ouyvotnta KAdong 72
oyxedlaopds mepapdToy 56
GYETIKN cvyvoTnTaL 65
tetaptnuopo 89

TOmIKO EMGYLOTO 14
Tomiko péyoto 14

TUTTIKY OmOKALON 95
vrepforny 12
xpovoypappo 71
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