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HHPOAOIOXY

To Biprio Mabnpatikd Kot otoryeion XToTIoTIKNG TepAappdvel Ty VAN twv Ma-
Onpoatikdv mov mpoPArémetal amd o TPoOYpappo omovddv g evikng Tlodeiog
g I 16&ng Tov Eviaiov Avkeiov, Tov omoiov 1 epappoyn apyilel omd to oyoikd
¢10g 1999-2000. AmevBivetal oe dhovg Tovg pabntég avebdpmra amd v KoTed-
Buvon mov akolovBovv. I’ avtd mepropicape onuaviikd oto BipAio Tovg avotn-
povG OPIGLOVG KO TIG ATOOEIEELG KOL TO EUTAOVTIGAUE [LE TOALEG EQPAPLOYES KOl
TOPUOELYLLOLTOL, TTOV OVTOTOKPIVOVTOL GTIG OUVOTOTNTESG KOl GTA EVOLAPEPOVTO, OADV
v podntov. Exiong katafindnke diaitepn npocndbeia, dote, va eivat duvati n
0AOKANP®GT] TG O100CKAAING TOL GTO XPOVO TOV TPOPAETETAL OO TO EYKEKPIUEVO
wpordylo mpoypappa. To Bipiio amoteieitar amd Tpio kKepdAara.
* Y10 TPOTO KEPAAOLO EGAYETOL 1] EVVOLAL TNG TOPAy®YOL. o Tov opiopd g
Aappdvetar vedyn N wotopikn wopeia g e&EMENG g évvolag. 'Etot, mponyeitan
T0 TPOHPANHA TOV KaBOPIGHOD TNG EQPUTTOUEVNG OGS KOUTOANG o€ éva onpeio g
KOl TOV TPOGIIOPIGHO TNG oTtypaiog taydtntag evog copatos. Ot Bactkég 1010-
TNTEG TNG TOPAYDYOV GYETIKA LE TN LOVOTOVIiO KO T aKPOTATO [0S CLVAPTNONG
TopoLG1ALovTal ETOTTIKA e TN PoNOeln KATAAANA®V TOPAdEYHAT®V.
* X170 0e0TEPO KEQALNIO TaPOLGIALoVTaL GLGTNHATIKOTEPO, Ta. oTotyeia [Teptypa-
QKNG ZTATIGTIKNG TOV YvOpPLeav ot puadntég oto I'opvdoio, ta onoio GuUTANpdVo-
VTOL UE UEPIKEG YPNOIUES WOIOTNTES TG HEONS TG Kot TG dlaomopdg Kabmg Kot
HE TNV TOAVOPOUNOT] KO TN YPOUUIKT GLGYETION d00 petafAntav. H tapovsioon
TOV EVVOILDV Kot TG pebodoroyiag e ZToTloTIKNG, 0mmG dAlmoTe emiPaiieTal
oamd T eHoN TG, eivol To avaAvTiKn amd 0,1t oty AlyeBpa Kot ot ['eopetpia.
* Y10 Tpito KeQAAOO YiveTan o glcoy®yn otn Oesmpio tov [TiBavotnTeV Kot
oT1g oxeTopeveg pe autnv pebodovg amapibunong. H amddeién tov idtottaov g
TOOVOTNTAG EVOC EVOEYOUEVOD YIVETAL LOVO GTNV TEPIMTWOOT TOV TO, ATAL EVOE-
youeva etvar woomiBava. H Oswpio towv ITiBavotitev acyoieital Le KATOGTAGELS
OOV VIAPYEL APEPAtOTNTO, KOL ALTO TNV KAVEL OWOHTEPO CNUOVTIKY GTLG EQAPLLO-
€6 Tng kabnuepvng Lomg.
To. omoladnmote oYOA, TAPATNPNGELG N KPIGELS Y1t TO PiPAio amd cuvadEApoug,
oamd pobntég Kot amd Kabe TOAITN OV EVALOQEPETOL Vi TOL {NTHLOTO, TNG TodEl-
oG Oa glvar Wiaitepa eumpdodekta amd T cLYYPuEK opndoda. [Tapakaiovpe vo
anootaioby oto [Hadaymyikd Ivetitovto, Mecsoyeimv 396, 15310 Ayia Ilapa-
GKELY.

Madaptiog 1999
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1 AIADPOPIKOY AOI'I2MOX

Ewcaywyn

270 Y®PO NG EMOTAUNG TO 170 otdva KuplapyoHoe 1 LEAETN TNG Kivnong TV
OVPAVIOV COUATOV, KOOMG Kot 1 LEAETN TNG KIVNONG EVOG CMUOTOG TAV® 1) KOVTH
ot I'm. Z perémn avt Tpoepovmg oNUOVTIKO poA0 Eratle 0 TPOGIOPIGUOS TOV
HETPOL TNG TOYLTNTOG KO TG d1E0BVVENS TG KivioNg TOV GMUOTOG GE [ 0€60-
puévn ypovikn otiypn]. Onmg Ba dovpe otn cuveyel, av 1 BEon Tov CORNTOG i
ypovikn oty t exppaletar pe ) ovvapmon x = f(f), 101€ 0 TPOGOOPIGUOG
TOV HETPOVL Kol TNG dtevhuveng g TaydTNTAG TOL TN XPOVIKY oTtyun t avdyston
OTOV TPOGAIOPIGUO TOV pobuod ustafolnc e x = f(t) og mpog t 1, Onwg ovo-
udotnke apyotepa, s Topaywyov e x = f(t). ‘Etol, mpofAquoto oyetikd pe
NV Kivnon evog cdpaTog, KaBmg kot Gl Tov Ba GUVOVTIIGOVLE aPYOTEPD, OOT]-
ynoav ot yéveon tov Atapopikod Aoyiopov. OepeMmtéc Tov givor ot Newton
(1642-1727) kou Leibniz (1646-1716), ot omoiot glomyoyav T YEVIKN £VVOL0 TNG
“Tapayd@yov” Kot Tov “dropopikot”’, Peitiocav Tic ueBod0LE TOV Alapopikov
Aoyopob Kot Tig xpnoiponoincay oty enilvon mpofAnudatov g eopetpiog
Kol g Mnyoavikne. H avantuén tov Awagpopikod Aoyiopod de otoudtnoe to 170
olova, oAAd cvveyiotnke To 180 aidva pe TN onpavTiK) CVUPBOAN TOV AdEAPOV
Jacob Bernoulli (1654-1705) kot Johann Bernoulli (1667-1748), Tov Euler (1707-
1783), xopveaiov pabnpatikod g emoyng, Tov Lagrange (1736-1813) kot mo-
AV dAhwv. Téhog, 1 avotnpn Beperioon tov Atapopukod Aoyiopuol £yve omd
TOVG pabnpoTikong Tov 1900 amva 6mws tov Bolzano (1781-1848), tov Cauchy
(1789-1857) xou tov Weierstrass (1815-1897).

1.1 XYNAPTHXEIX>

Opicuog 2vvaptyons

Eidape og mponyovpeveg tééeig 611 cuvaptnon (function) sivor pio Stodikacio pe
TNV omoia kdOe oToryeio vog uVOLOL A aviioToryileTol e éva akplPag oTotyelo
Kamwolov dAhov Guvorov B.
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210 KeQAAMI0 0vTO B 0GYOANO0oVUE [LE CUVOPTNGELS OTIG OTOIEG TO GUVOAO A,
OV AEYETON TEVLO OPLoLLOD TNG CLUVAPTNONG, EIVOL VTOGVVOAO TOL GLVOLOL R TV
TPOYLOTIKOV aplBudv, evd 10 B coumintel pe 10 R. Ot cuvaptnoelg autég Aéyo-
VTO1l TPOYROTIKES GUVUPTICELS TPOUYHATIKNG RETOPANTAS Kol TIC OTOlEG OTO
e&ng Ba T1g Aépe anidg ovvaptioesls. H cuvaptnon copPoriletar cuvibmg pe
éva amd ta LKpa ypdppota £, g, A, ¢, 0 KTA. TOL AATIVIKOD 1] TOL EAANVIKOV OA-
oafnrov.

‘Ecto Aowmdv po cuvaptnon f pe medio opiopod 1o 4. Av pe ) cuvaptnon avty
10 x € A avtictoyileTtan 6T0 ¥ € B, TOTE YpAQOLUE

y=r()

ko draPalovpe “y ioov f tov X”. To f(x) Aéyeton Tipn g f oto X. To ypdpupa X,
7ov GLPPOAILEL omol0dNTOTE GTOLYKELD TOV A, OVvopaeTol aveEapTnTy peTafinTi,
EVM TO Y, TOV TOPIGTAVEL TNV TN TG CLVAPTNONG 6TO X Kot e€apTdTal amd TV
TN Tov X, Aéyeton eEaptnuévn petofinty.

e o cvuvapmnon cuviBwog N T e exkepaletor pe vav adyefpikd tHmo, yio
nopadetypo f(x) =N1-x*. ovth v mepittoon Aéue: “n ovvaptnon f pe
f(x)=V1-x*" 17 “n covapmon f(x)=1-x>" 1 “n covapmon y =1-x*7 7,
amhovotepa, “ 1 cvvaptnon v1— x>

Otav 10 f(x) exkppaletar povo pe évav akyePpikod tomo, tote T0 TEdI0 OPIGHOD
™G ouvapTNoNg elval To “gvpiTeEPO” VITOGVUVOAO TOV R 6T0 omoio to f(x) £xel
vonua mpaypatikov apdupov. Etot, n mapandve cuvdptnon f(x) =1-x" éxet
o¢ medio opiopod 10 GHVOAO AV TG avicwong 1 — x* > 0, dnlad to Sidotnua

A=[-L1],n cuvdptnon g(x) = iz €xel ¢ medio opiopov 1o chvoro A= R—{2},
Y

dnradn 1o R yopic 1o 2, eved M cvvdptnon A(x) =3x—1 €xel o nedio opiopod
0AOKAN PO T0 GVVOLO R TV TTpayHOTIKOV aplOpumV.

XXOAIO

Av kor cuvhfmg ypnoipomolodue to ypaupo f yio 1o coufoiiopd pog cvvap-
TNONG KoL TO YPOUUATO X KOl Y Yoo T0 GUUPBOAIGHO TG ave&dptnng Kot g
eEaPTNUEVIC HETAPANTAC AVTIGTOIY®G, MWOTOGO UTOPOVLLE VO XPT|CIULOTOU|COVUE
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Kol aAla ypaupata. ‘Etot, yio mapddetypa, ot Tomot f(x) = % gx’ xau s(f) = % gt’

opilovv Vv 1010 cLUVAPTNON.

Ilpaéerg ue Lovaprnoeig

Av db0 cuvaptoelg f, g opilovtar kot ot 00 og éva chvoro 4, tote opilovtan
K0l Ol GUVOPTHGELS:

* Tod&Bpowopa S=f+g, peS(x)=f(x)+g(x), xe4d

* Hdweopd D=f—-g, ueDx)=f(x)—gx),xed

 Toywopevo P=f-g peP(x)=f(x)-g(x), xed ko
S S (x)

e Tomniiko R==, pe R(x)==——=, 6mov x € A ko g(x)#O0.
g g(x)

[ Tapaderypa, av £(x)=x" —1 kot g(x) =x+1, T01¢

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+1D)=(x+1)>*(x-1)

R(x):@:—xz_1

=x-1, 6mov X #—1.
g(x)  x+1

I'pagixy Iapaotacny Lvvaptyong

‘Eoto pa cvvaptnon f pe medio opiopod éva oivoro A. Onwg €idape o Tpon-
yoOueveg TaEelc Ypoeikn mopdotacn 1 kouroin ¢ f oe éva koptesiavd cv-
ompa cvvtetaypévav OXy Aéyetal to chvoro Tmv onpeiov M(X,( T (X)) yia 6la to
x € A . Enopévamg, éva onpeio M(x, y) Tov eMIESOL TV 0EOVOV OVIKEL GTNV K-
umoAn g f, povo otav y = f(x). H e&icwon Lowdv y = f(x) emaindeveton povo
amd ta Cevyn (x,y) TOL elvol GUVTETAYUEVEC ONUEI®V TNG YPOPIKNG TOPACTACTG
™me T ko Aéyetan e€icmon g Ypaukig Tapdstaocns e f.

Eivar mohd yprioipo va oxed1alovpie T Ypapikn Topdotacn Hitg GUVAPTNONC.
210 TOPAKAT® GYNLLOTO POIVOVTOL 0L YPOUPIKES TOPAGTAGELS OPIGUEVOV GUVAPTY|-
GEMV OV YVOPICOLE GE TPOTYOVUEVES TAEELS .
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VA
y=x

y=x

=V

=V

2 -1 0 1 2
(o) H xopmdAn g ocvvdaptnong

f(x)=x givoun dyotdpog g
Ing ko 3ng yoviag tov aEdvav.

(B) H xapmdin g ouvapmong f(x) = x°
glvat po rapoflols.

ylk

y=e'

2 -1 0 1 x

(y) H xoumdln tng ovvdpmong (8) H xoumoin g exBetikng cuvaptnong
f(x)=¢e" eivar “méve” and tov d&ova

1
f(x)=— &lvon pua vzepPfori. )
X XX, apov e >0 yukibe XeR.

4 VA
o e Yy=0uvx
| N
O T 2n X
(0] 1 x
-1 VA
y=npx 2
U7
0] n\_/ X
(e) H xapmoin tng AoyaplOpkrg (o1) Ot ovvaptioelg f(x)=nux kot

ouvapmong f(x) = Inx eivon g(x) =ovvx givon meplodikég e
“8eE18” Tov GEova Y, apov o nepiodo 2.

AoyapBpuog opileton pdvo yo

X>0.
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[Mopatnpovpe 6TL ot Ypoeiky| Tapdotacn s f(x) 1 VILAPYEL P10, SLOKOTY|
X

oto onueio X =0. Avtd opeikeTor 610 YEYOVOS OTL TO MEdiO opiopov ¢ f dev
TEPLEYEL TO UNOEV.

Movortovia - Akpotata XLvvapTyong

y=npx @

VA

s Amb ™ ypogikn Tapdotacn g cuvaptnong f(x) =nux, X €[0,27] npokvntet
apESMG OTL Y100 GVO OTOONTOTE CTUElD X;, X, TOL OICTHHATOG {0%} ne X < X,
gtvat nux, < nux,. Avtd to ekppalovpe Aéyovtag 0ti n cuvapton f(x) =nux

etvar yynoing abéovca 6to S1doTnpo [O,E}. To 1810 cupPaivel kot 610 SdoTn O

3n , , , ; , T 37
7,27T . Opog yia §Ho onowdnrote onpueia X, X, ToL SLGTARATOG Sy ke

X, <X, , TOPOTNPOVHE OTL NUX; > NPX, .

Aéue 6’ avt) TV TepinTmon 6tL M cuvaptnon f(x) =npx etvaryvnoimg edivovoa

, T 3 ,
GTO OoTN O [57} levicd:

Mo cvvaptnon f Aéyetan yvneimg avéovea oe évo didotua 4 tov medi-
0L 0PLoHOY TNG, OTOV Yl OTOWdNTOTE oNueio X, X, € A pe X, <X, 1OyveL
f(x) < f(x,), xou yvneing edivovea cto 4, dtav Yo omoladNmote onueio
X, X, € A pe x < x, woxvet f(x)> f(x,).

M cuvéptnon mov eivar yvnoimg avcovoa 1 yvnoiog pdivovsa Aéyetat yvioi-
MG LOVOTOVY].

* AxOUn, Yo TNV TOPOTAV® GLVAPTNON Topotnpovpe OTL Yoo KO
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, 3 ., .
x€[0,27] elvar nux <1 =1‘IH£ Kol Mux > —1= np—ﬂ. Anhaon, onwg Aépe, n ov-
. . 2 . 2 T .
vaptnon f(x)=nux €xel odixo uéyioro (maximum) yuo, X = 5 Kol 0Aiko eAdyioTo
. 3
(minimum) ywo. X = 7” . @

AmO ™ YPAPIKN TOPAOTOCT) TNG GLVEP-

oS g Tov GYNHaTog 4 TpokLITEL OTL Y10, 1
X=X mn mun g g eivor pkpotepn amod
TIG TIEG TNG § G€ OAOL TOL X TTOV OVIKOLV |

o€ £va. aVOIKTO JIACTNHO TO 0010 TEPL-
€XEL T0 X, N, OMOG Aépe o€ o wepLoyn
0V X,. XV mepintoon avt Aépe 6t N
ovvaptnon g éxel 610 onueio X, tomiko
edayaoro. To B0 cvpPoivel Kot yoo X =X, .
Ov tiég g(x) ko g(x;) Aéyovtan tomikd eldyiota g cvuvaptmong. Eniong, ya
X=X, nuu g(x,) &tvor peyakdrepn and g TYEG TG § 6€ OAOL TOL X TTOV OVY)-
KOLV G€ {1 TEPLOYN TOL X,. A€pe 0Tin cuvapToN g £XEL OTO ONUELD X, TOTIKO 1é-
yioto. To 1610 cvpPaivel ko yu x =X, . Ov Tipég g(x,) ko g(x,) Aéyovton tomixd,
uéyiora g cuvaptnongs. [apartnpodpe 6t évo Tomkd gAdyIoTO UTopEl va givart
peyaAnTEPO amd Eva Tomkd péytoto. o Tapadetypa, to tomikd eldytoto g(x,)
gtvor peyaldtepo amd 1o Tomkod péyioto g(x,).

Tevucd:

Mia cvvaptmon f pe nedio opiopod 1o 4 Aépe 0tL Tapovolalet:

Tomké péyreto 610 x, € 4, 6TAV f(x) < f(x,) Y100 KAOE X GE pioL TEPLOYN TOV
X,, Kol Tomké erd1oTo 670 X, € A4, 6tav f(X) > f(X,) y1a kGOe X o€ o me-
pLoyf Tov X,.

To. péyiota Kot To EAAYIOTO [OG GUVAPTNONG, TOTIKA 1] OAKA, AEYOVTOL AKPOTO-
TO, TNG GLVAPTNOTG.

Opio 2vvaptyons

2
-1
‘Eoto n cuvapton f(x) = al = 1 omoia dev opiletaryio X =1. Ag eEetdoovpe
x f—

ouwc ™ ovumeptpopd ¢ f ya Tipég Tov X kovtd oto 1.



O mapaxdto wivakag dgiyver Tig TnéS Tov f(X) Yo Tipég Tov X Kovtd oto 1.

x<1 £(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
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Am6 Tov Topandve mivakoe BAETOVpE OTL OTAV TO X TAIPVEL TILEG TOAD KOVTH GTO
1 (kou amd T1c 600 TAEVPEG Tov 1), To f(x) Taipvel TIHEG TOAD KOVTE 6TO 2. XT0
1010 GLUTEPOC LA PTAVOVLLE, OV TOPATPNCOVLE OTL Yo X = | glvan
¥ =1 (x=D(x+1)

= =X
x-1

f(x)= +1

x—1 ’
oToOTE OTAV TO X TaipVeL TIHEG TOV TEIVOLV GTO
1 (x—>1), 10t€ 10 f(x)=x+1 TOipvel TPEG TOV
teivoov 610 2 (X+1— 2). Aéue howdv ot f
éxel 6to onueio 1 6pro (limit) 2 ko ypdpovpe
lim f(x)=2.

x—1

Me 10 TPONYOVLEVO TOPASELY LA TAPOVCIAGUUE
HE amAd TPOTO Kol X®PIG LoONUOTIKY 0VGeTPO-
™mTo T évvola Tov opiov piag ocvuvaptmong foe
évo, onpeio X, Tov 6gv aviKel 670 TEd{0 0pLoHov
™G, VIAPYOLY Op®G oNpEio TOL TTESGIOV OPIGHOV TG TOAD KOVTA 6T0 X, Timota
BéPata dev amokieiel TNy avalnnon Tov opiov HOC GLVAPTNONG Kl GE EVOL G-
ueio X, mov va avikel 6o medio opiopov tg. I'a mapdderypo, £6Tm N cvvapT-

1
on f(x)= Ex + 2, wov &ival opopévn oto R. IMopatmpovue 6tL 6tov X — 0, t0

®

f(x) > 2, onhadn Iirr(}f(x) =2. Opoing, 1irr(} x* =0 kot lxlngx/; =0.

BZN ya VA
1/ _Vx
/2‘1 y=§x+2 y=x Y *
0 R <7l R l >
— | — '; — | — ); 04— e
(o) ®) )
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Av ot cuvaptoelg f kol g éxovv oto X, Opta mpaypaTiKovg aplbuovg, dnladn
av lim f(x) =/, xou lim g(x) = £, émov ¢, xou ¢, mpoypatikoi apdpoi, t0te amo-

X=X,

dewkvietan Ot
. 1im(f(x)+g(x)) =0, +/,
. lﬁn (K () = ke,
- lim(/(0g(0) =10,

] ﬁm(f(x)]:é_l
oa\ g(x)) 4
. lim(f() =4

. limyff(x) =¥/t

"ET61, Y10, TApESEY UL, Y10 TV TOAV®OVOUIKY cuvaptnon f(x) = x> +3x -9 éyovpe

x—2

linzlf(x) = linzl(x2 +3x-9)= lirrzlx2 + 3li1121x— lim9=4+6-9=1.
[Mapatnpodue OTL yio T cuvapTon f(x) = x" +3x—9 1oy0eL 1irr21 f(x)=f(2).

Avto 10 exk@palovpe Aéyovtag 6t m cuvaptnon f eivar cuveyng oto X, =2.
evikd puo sovaptnon f pe medio opiopov A Aéyetar cuveyis, av yo kads
x, € A wyde lim f(x)= f(x,).

XopoKINPIOTIKO YVOPICLO LG GUVEYOVG GUVAPTNONG GE £Va KAEIGTO J1AGTNHO
glvat OTL M YPOQIKN TNG TOPACTOOT VAL 0L GVVEXNG KOUTOAN, SNAadY] Yio TO
YO0 TG O€ YPELALETOL VUL GNKOGOVLE TO HOAOPL amd 1o YopTi.
ATodeIKVOETAL OTL Ol YVOOTEG LG CUVOPTNGELS, TOAVMVOIIKEG, TPIYOVOUETPL-
KEG, eKOETIKEG, AOYOPIOIKES, OALG Kol OGEC TPOKLATOLV AmO TPAEELS HETOED
avtdv glval cvveyelg cuvaptoelc. 'E1ot woyvet ylo mapddetypo X11_>Irxl NUX = NUX,
lim cuVX = GLVX, Kot llrg EPX = X, (6Tav cLVX, #0). O
-

X=X

E®PAPMOI'H

Na vtoloylioTovVy TO 6pLo:

2
i) lim X3 i) lim (Vx—4+x+1) i) lim =2,

x5 4X x>-3 X+ 3
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AYZH

W .. 3X+5 3:5+5 20
1) lim = =—=1
x5 4xX 4.5 20

ii) 1in;(\/x—4+\/x+1)=\/8—4+\/8+1=\/Z+\/§=2+3=5

x* =9 — lim (x+3)(x=3) _

111) }1_)11:13 X+3 x—>-3 X+3 }LI{]S(X B 3) =—6.
AXKHYELY
A" OMAAAX

1. Av f(x)=x" —3x, va vmohoyicete Tig Tipég f (1), £(2), f(=1).

2. Av p(t)=t* =5t + 6, vo. vroloyicete Tig TnéG (0) ko ¢(1). T Toteg Tpég
Tov t efvan (t) =0;

3. Avh(6)=ocvvO —nub, va vroroyicete Tig TéS h(0) Ko h [%] [No moteg
TWéG ™G Yoviog 0 €[0,27] eivar h(9) =0;

4. Av f(x)= %ln x*, va vroloyioete Tig Tég f (1) kar f(e).

2x
(x—=D(x—-2)

5. Tlowo givon To medio opiopov g cuvdptnong f(x) =

b

6. Ta moteg Tipég Tov X eivan apvntikn N cvuvapton f(x) = (x—3)(x—7);
I[Towo eivan T0 medio opiopod TG cvvapTNoNg o (X) = /(X —3)(X—7);

7. Av f(x)=3x"-2x-1 xon g(x)=2x-1, va Ppeite T1¢ GuVAPTAGELC

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



Noa vroloyicete ta OpiaL:
i) Iirr(](x2 —3x+4) i) lirg[(2x —D)(x+4)] iii) lin}(\/; + —J

iv) Li_r}r(}(zn uxX +3cLvX) V) lim(3npx + cuvx).

x—>4
Noa vroioyicete Ta OpLoL:
X’ — ?
)] XILrnz 3_2) i) lim il i) lxl_r)rg[(x +1)ovvx|
X2 _ 2 _ X2 —3x—
iv) lim > 16 V) lim X° =25 Vi) lim 2X Z3x=2 :
x4 X —4 x>-5 X495 X—2 X—2
B OMAAAX
Av f(x)= , va ogi&ete 0Tt f(x) + f(—x) =1.

l+e"

‘Exovpue mepropdéet pe GuppotomAy Lo
pnikovg 100 m, o opBoymdvia Teployn
amo TIG TpEg TAEVPEG TG, H tétoptn
mAgvpd gival Tolxog. Av TO0 UKOG TOL
Toiyov mov Ha ypnotporombel eivar X, vo. EKPPAGETE TO EUPAOOV TNG TE-
PLOYNS MG GLVAPTNGT TOL X.

"Eva kohvopikod eAutldvi, avolktd amd mive, KaTaoKeLALEToL £T01 MOTE
TO VYOG TOL Kol TO WKOG TG PAong tov va £xovv abpoispa 20 cm. Av
0 eAVTLAVL €xel Dyog h cm, va eKQPAGETE TOV OYKO TOL MG GLVAPTHON
tov h. Av 1 aktiva TG Baong Tov gival I, va eKQPAcETE TO EUPUIOV TG
EMPAVELAS TOL MG GLVAPTNGT TOVL I.

Ye éva tplywvo ABI eivan AB = A" =10. Av BAT' =6, va EKPPAGETE TO
VYOG v TOL TPLYDOVOL atd TNV Kopven B, kKabdg Kot To uPaddy Tov ®g
GLVAPTNOT TOL 6.

Noa dei&ete 6Tt

\/_\/_1 Jivh-1 1

— i) lim—=—.
x»s X—35 2\/_ )h—>0 h 2




1.2 H ENNOIA THX ITAPAT QI OY

Egpoantouévy Kounving

Amo 1 I'eopetpio yvopilovpe 0TL 1 gpamTopé-
v evég kokAov (O, R) g éva onueio tov 4 gival
N evbeia & mov glvan kKABe oty axtiva OA4 610
onueio 4. 'Eotw M éva dAAio onueio tov KHKAov.
Enedn to tplyovo MAB eivorl opboydvio oto M,
70 dOpotopa TV Yovioy Tov 4 kot B givatl 90°. Av
vrobécovpe TL 10 M KIvoOUEVO TAV® GTOV KOKAO
mAncraletl 1o 4,  yovia B teivel va yivel undevi-
K1], OTOTE 1| Yovia 4 telvel va yivel opOn. Anlodn
N téuvovca AM teivel va yivel kdBetn oty OA4
OV GNUOLVEL OTL TEIVEL VO GUUTEGEL LE TV EQOL-

TTOUEVN €. Oa PUTOPOVGOLE ETOUEVMS VO, OPICOVUE O EPATTOUEVT TOV KDKAOL
(O, R) oto onueio 4, v opraxn BEon ¢ téuvovoag AM, kabmg 1o M Kivobuevo

TIV® 61OV KOKAO TEIVEL VO GUUTEGEL e TO A.
Tov 1600VVa0 AVTO OPIGUO TG EQO-
TTOPEVNG EVOC KOKAOV Oa Tov ypnot-
LLOTIO|GOVLE GTI] GUVEYEWD YO VO
opicovpe ™V gpamtopévn g Ypa-
QKNG TOPACTOONG LG GLVEPTNONG
o€ éva onpelo tg.

y

Sxoth)

‘Eoto Aowmdv T o cuvaptnon kot (x0)
A(x,, f(x,)) éva onueio g ypagt- o
KNG TG Tapdotaong C.

[Moipvovpe kot €va GAAo onpeio
M(x, +h, f(x, +h)) g C pe h=0.

[Mopatnpovpue 6Tt kabmg To M Kivovuevo mave ot C mAncidlet to 4, 6tav onia-
on h— 0, 1ote N evbeia AM paiveton va Taipvet pio oprokn 0Eon e 1 ool Aéye-
Tal epomropévn (tangent) g C oto A. Ao T0 GYNUA. EXOVUE OTL O GUVTEAEGTNC

devbvvong g AM sivor

Mmr _ f(xo +h)_f(xo)

& =
(P(pAF h

0moTE 0 GLVTELEOTNG drevbvvong g epamtopuévng g C oto 4 Ba givon

epw = lim

f(xo"'h)_f(xo)‘
h

h—0
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2riyuaio Tayvrtyta

Onog &xet dSamotwbel mepapatikd and tov ['aAtiaio Tpv amd 1€00EpIg AMVEG,
70 S1dotnuo S Tov dravdeTal o€ ¥povo t sec (s) amd Eva GAOL TOV APVETOL VO
TEGEL 6TO KEVO EKPPALETOL OO TOV TUTO

1
S(t) =— gt?
) 28

6mov g = 9,81 m/s” sivan | otabepyy emtdyuvon ™ Papvrac. Mot dpmg o
glval n taydTTo EVOC GMUTOG TOL TEPTEL EAEVDEPA GE £VOL 0OTO1001TOTE oM pEi0
G TPOYLAG TOV, Yo Topadelypa 0tov t = 5's;

Mmropobue va tpoceyyicovpe to {ntovpevo péyebog vroroyilovtag tn wéon ta-
x0TNTO. O€ €val LIKPO YPOVIKO SLAGTNLO Y10 TOPASELYHO TOV €VOG OEKATOV TOL
devteporéntov, and t =5 s oto t = 5,1 s. 'Eyovpe:

Méon taydmra = Sravvdév didotuo = S(5,1) — S(5)

XPOVOC 0,1

~ 4,905(5,1)* —4,905-5°

=49,5405m/s.
01

O mivakog Tov akoAovOel delyvel Ta 0moTEAEGUATO OOV VITOAOYICU®MV TNG LE-
ON¢ TOXVTNTOAG Y10, OAOEVE KOl LIKPOTEPD YPOVIKH OLOGTNLOTOL

Xpoviko ddoTnuo Méon toyvTa
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
Daiveror 6Tt KaO®OG LKpAiveL TO XPOVIKO O1GGTN A, 1) LECT TO- @
yotnTa TANcldlel oloéva Kol meptocotepo oty T 49,05 Q
m/s. H oplaxn aut Tiun 1oV HEcOV TOYLTATOV GE O0AOEVA :
KO LUKPOTEPO. ¥POVIKA dtocTnpaTo pe £va dxpo to t =15 opi- y + "
Cetanl og ) otrypaia tayhTnTo Tov copatog 0tav t=5s.'Etot |
N otypaio ToxdTNTA TOLV CAOUATOS VoTEPA amd XPOvo 5 s Ba B & ty+h
gtvan v =49,05 m/s. :
Ievikdtepa, ag vrobécovpe 0T T0 cOUN VoTEPL OO t) Bpioke- '

Tt 670 onpeio 4 kot ag e€eTdcovpe TOG0 aLEAVETAL TO dlavL-
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opevo ddotnua, 0tov o xpovog avéndei katd h. To kvntd davoel o€ ypdvo t
dtotnpa

0

5, =0A=S(t,) =2t
Kol € Xpovo ¢, +h dibotnpa
1 2 1 2 1 2
S, =O0B =S(t, +h)=— gty +h)' =gty +—gQuh+ ).
Apa, 1 avénomn tov dteTHaTog o€ xpdvo h eivar
AS=S,-S,=AB :%g(210h+h2)
KO 1 HECT TaYDTNTA GTO XPOVIKO Sidotnua ond t, oe )+ h o eivan

1
AS Eg(zzo-hwf)

(o +h)—1, h

1
L= =gt, +—gh-
8y ) g
Kabng opmg ehattdveror o h minoidlovrag to undév, yopic moté va yivetat ico
ue to pndév, n péon toyxvnra Ho mAncialer 6Ao kot TePocoTEPO 670 gt Ty
0plOKN VTN TN TN AépE oTLyaio TOYOTNTO TOL KIVNTOV OTI| YPOVIKT| GTiyun t
1 0mAMG TaHTNTO TOL KYNTOD OTO t,.

0

Emopévag, n toyvtnta v Tov Kivntov m ypoviky otryun t) Oa etvot

i S DSy, A5 _ o

h—0 h -0 h

3]

[Ipopavag dtav t, = 5, tote v =9,81-5=49,05 m/s, TN TV om0l TPOGEYYicALE
KOl TPONYOLUEVMG IE 0plOUNTIKOVE VTTOAOYIGUOVC.

Tnv 1610 Topeior UTOPOVLUE VO AKOAOVONGOLLE KOt Y10 TOV VTOAOYIGUO TNG TOD-
NToG EVOG KIVIITOL TO 0molo ekteAel evOVYpapun Kivnon, ot yevikdtepn mepi-
TTOOT) OV 1 TETUNUEVT TOV 1}, Ommg Aéue ot Duoikn, n BEon Tov T Ypovikn
otypn t ekppdletar oo ™ ocvvapon x = f(7).

[a va Bpodue v toydmto ToL KIvnToO TN YPOVIKN oTiyun t, Oewpov-
He 10 ypovikd Shomuo and t) fog t)+ h pe h=0. To xkwntd oe xpo-
vo h petatomileton kot Ax=x, —x, = f(t, +h)— f(t,). Emopéveg, n péon
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TOOTNTO TOV KIVITOV GTN SLAPKELN TOV XPOVIKOD dlacTthpatog h o ivan

S A fl )= f()
h h
Av oKe(@TOOE OTMG GTNV TPOTYOVUEVN EIOIKN TEPIMTMOT|, GLUTEPAUIVOVUE OTL |
TayOTNTO TOL KIVNTOL TN XpOVIKY oTiyun T, Oo etvan
. A . t,+h)—f(t
U:hm—x:hmf(o ) f(‘)).

h—0 h h—0 h

Anhadn Ba givor To 6pto Tov AOYOL TG HETAPOANG TNG TETUNUEVIC TOV KIVITOD
TPOG TV aHENOT TOL XPOVOL, KaBMS 1) TEAELTALN TEIVEL TTPOG TO PNOEV YWPig GTNV
TPOYUATIKOTNTO VO YIVETOL 10T HE TO UNdEV.

Hopaywyog s forox =x,

Kot ta 000 mponyodueva mpofAruata, LOAOVOTL AVOPEPOVTUL GE OLOPOPETIKOVG
EMIGTNUOVIKOVE KAGOOVE, TO Tp®dTO 0N ['empeTpia Kot o dgvTEPO 6T MMyovi-
K1, 001 Y0HV GTOV VTTOAOYIGUO EVOG 0Piov TNG LOPONS

limf(xo + h}z_f(xo) .

h—0

Yrdpyouv Opmg Kot ToAAG GAA TpoPANUATO S10POPETIKNG PVCEMG, OTMG, Y10
TopAdeLypLa, etval o optopdg g Evraong vOg peOLLOTOG, TNG TOYVTNTOG HOG (1]-
KNG avTidpaon S, TOL 0plakod KO6Toug oty Owovopia, to omoic 0d1yobv 6TovV
VTOAOYIGLO £VOG Oplov TG 010G LOPPTG.

Av 10 PO YoUEVO OPlO LILAPYEL KO EIVOL TPOYUATIKOG aplOUdS, TOTE AENE OTL
n f eivar mopoyoyicwn oto onueio X, Tov nediov opiopov g. To 6po owTo
ovoudaletor mapdayoyog g f 6to X, cvuPolrileton pe (X)) kar SraPaleton “ f
TOVOULEVO TOL X . 'Exovpe Aowmdv:

f (% +h) = f(x)
h

1) =lim

INo mopdderypa, av BEAovpe vo VITOAOYICOVUE TNV TOPEYM®YO TNG GLVAPTNONG
f(x) =3x? 610 onpeio 4, epyalopacte g sEAG:

*  Bpiokovpe ) dwopopd f(4+h)— f(4):
f@A+h)— f(4)=34+h)’-3-4
=3(4” +8h+h’—4%)
=3h(8+h)
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. Tw h#0 Bpickovps to hiko LG+ /() .
h

f@E) = f(4) _3h@B+h) _ .,
h

*  Ymoloyifovpe t0 6plo %mg

S@+h) = f4),
h

imZ G hz —/@ _ lim(24 -+ 34) = 24.

h—0

Apa, f'(4)=24.

H mopdywnyog g f oto X, ekopalet To puOpéd petaforrg (rate of change) tov
y = f (X) og mpog 10 X, 6tV X = X,. Eto1, cOpemva pe dca ekbécape otny mtpon-
YOUUEV TTALPAYPOPO:

* O ovvteleotg dtevhuvong TG EQOTTOUEVG TNG KOUTVANG TTOL Elvat 1 Ypo.-
QIKN Tapdotoon pog cvvapmmong f oto onueio (X, /(X)) Oa etvar f'(x,),
OMAadn o puOpdg petafornc e f(x) ©C TPOG X OTaV X = X,

*  H taydmta evog kivntod mov Kiveiton eufhypappe kot 1 0Eomn tov otov déova
Kkivnomng tov ekppaletar omd m cvvaptnon X = f(t) Oa eivor ™ ypovikh oTiyun t,

U(to) = f’(to),
onhadn o pvOudg petaBoing me f(7) ogmpogt otavt=t,.

XXOAIO
@

Y7mapyovv Kol GUVOPTNGELS Ol 0Toieg dev €xovv mo- ya
paymyo o éva onueio. Onwg eival, yo Tapddetypo,
N ocvvaptnon f(x) = |x| oto X, =0. Aot 6tav h <0, y=|x|
&youvpe .
0 X
lim L O+ =SO) _ =k

= —1’

h—>0 h =0 )

. h . .
=lim—=1, mov onuaiver 6Tl dev

evdd 6tav h>0, &uovpe lim
h—0 -0 h

fO+h)=f©)
h

SO+h) =70
h

vrapyet o lim
h—0
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E®PAPMOI'EY

1 . H 0¢om €vog vAko¥ onpueiov mov ekterel e00VYpapun Kivijon ekepaletor
ne ™ ovvaptnon x(¢) =£* +¢, 6mov 1o t peTprétan o devtepdlrento.

a) Na Bpebei n péon TaydTNTO OTU TAPIKATO YPOVIKE OLOCTHNOTA:
i) [0,2] ii) [0,1] iii) [0, 0,5] iv) [0, 0,1].

B) No Bpebei n taydTnTe 6Tavt=0.

v) No oyedrootel 1] YpoQIK TOPACTAGT TS CVVAPTNGNG X = X(7).

d) Na oyedractovv ot Tépvovees oo 1o O(0,0) g Ypu@ikn) TopacTacnS U
oVVTELESTN] O1EVOVVONG TIC PéGES TAYVTNTES TOV EPAOTILATOS ().
Eriong, va Ppedsi kot va oyedractel 1 epomtopévi) TG KOPUTOANG TGS OVL-
vaptnong x = x(t) 6to onpeio g pe t = 0.

AYZH

o) Ao ToV Oplopod TNG HESTG TOYVTNTOG EYOVIE

5= XDXO 6 5 e gy g XD=XO 2 5
2 2 1
iii)szzl,s mis iv) 5=2OD=XO

b

B) H tayvmta v 6tav t =0, ivor

x(0+ h) - x(0) h? +h
h

v = lim —lim—" —im(h+1) =1 m/s.
h h—0

h—0

v) Av og éva opboxavovikd chotnua o opldvtiog dEovag mapiotdvel To ypovo t
KOl 0 KOToKOpLeog a&ovag to X(t), T0te M Ypopikn Tapdotacn TG GVVAPTNONG

2
1
x(t)=t"+t= (t + Ej 2 elval, coppova pe 6ca yvopiloope amd v A’ Av-

kelov, (o Tapaoin pe Kopuen To onueio (—%,—%) Kol a&ova cvppetpiog v

gvbeia t = 7 "Eto1, £ovpe TV mopokdTm YpoQikn TopdoTtoo).
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xe x=3t¢

6 -

51 x=2t

4 x=1,5¢
31 x=1,1¢

X=t (epomTopévn)

x=t'+1t

i 4

-%01 2

0) Emedn ot téuvovceg diépyovtal amod to onpeio O(0,0) kot Exovv cuVTEAEGTEG
devbvvong 3, 2, 1,5 ko 1,1, ot e&lodoelg toug eivar X = 3t, X = 2t, X = 1,5t ko
X = 1,1t avtiotoiywc. O1 evbeiec aVTEC £0VV GYESINGTEL GTO TOPUTAV® GYNMUO, .

H epomtopévn g xapmvAing oto onueio g pe t = 0 Ba £xel cvuviedeotr| O1-
gvbvvong ioo pe ™ otrywaia tayvta o0tav t = 0, dnAaon ico pe 1. Emedn n
EQOTTOUEVT] aVTH SEPYETAL Kol amd TNV apyn Tov afovav, N eéicmon g sival
X = t, OnAad” glvar 1 S1Y0TOUOG TG YOViag TV BETIKOV NuaEovov.

3
2 . Aivetan 1 ouovapion f(x)=—.
X

i) Nappesin f'(3).
ii) Na Bpe0cei n e€icowon s epamTopévng ™ kKapmtoing s f oto enueio
™mg (3, f (3)) KO VO GYEOLOGTEL 1] EQUTTONEVY] GVTH].

AY2XH
33 3-3-h h
i)E 3+h)— f3)=——->= =— h=0
DExooe G+ SO)=50 73773, 34p TR
R
G+ ~f®)_ 31h_ ~h 1
h h h(3+h)  3+h

Emopévag
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1'3)= f(3+h) f(?))_1 [ 1 j 1

h—0

il) H epantopévn g kapumding mg foto on-
uelo g pe X = 3 €yel ouvtedeatn d1evbvv-
ong too pe f'(3). Emopévoc, n e&icoon
¢ etvon

] =
y=—§x+,3, O 123456

Eme1dm opog 1o onpelo (3, f(3)) =(3,1) avikel oty epomtopévn, £(ovpe

1
l=—=-3+

3348
l=—1+p
p=2.

1
Apa, n e&iowon g epanTopévNG lvan y = —Ex +2.

AXKHYELY

A" OMAAAX

1. No Bpeite v Topdywyo TG GUVEPTNONG
i) f(x)=3x+1 otox=3
ii) g(X)=x*+5 otox=-2

iii) o(X) =Xx*+2Xx oo X =4

1
2. No. Bpeite v mopdyoyo ¢ cuvaptong f (t) = i oto t=1.
+
3. 1) To unkog L evdg kdkhov axtivag r eivar L = 2zr. Na Bpeite o puOud
petafoing tov L og mpog r, 6tav r = 3.

ii) To euPadov E evdg kbkiov aktivog r eivar E = 772, Na Bpeite to puBud
petafoing tov E og mpog I, 6tav r = 2.
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4. 1) Na Bpeite to puOuod petaforng tov epfadod E evog TeTpaydvov TAgy-
PAG X G TPOG X OTOV X = 5.
i1) Na Bpeite to puOpod petafoAng tov 0ykov evog KOO TAEVPAS X (G
POg X, 6tav X = 10.

5. Nao Bpeite v e€lomon TG EPOTTOUEVNG TNG YPOPIKNG TOPAGTACNG TNG
GLVAPTNONG:
) f(x)=x> ot0 A(3,f(3))
i) f(x)=2vx oto 4(4,1(4)).

1.3 MAPATQrox XYNAPTHXHY

Opiouog Hapaywyov

‘Eoto wa cvvapton f ue nedio opiopod 1o 4, kar B 1o chvoro tov X € 4 oto
onoia. ) f eivon mopoaywyiown. Tote opiletor pia véa cuvapTnon, Ue TV omoio

kG0e x € B avtiotoyiCetar oto f'(x) =lim J(x+ h; aAC)

h—0

avtn Aéyetar (mpmn) Tapdywyog (derivative) Tng f won cvopPorileran pe [~

. H ovvépmon

T mopéderypa, av f(x) = 3x%, tote &yovpe:
f(x+h)= f(x)=3(x+h)’ =3x" =3(x> +2xh+ h> = x*) =3h(Q2x + h),
Koty h=0
Sx+h) - f(x) _3h(Q2x+h)
h
Enopévag, f'(x) = %iilg(@c +3h) = 6x.

=6x+3h.

‘Eto1,  mapdymyog pog cvvéptnong f oto X, eivan ion pe mv tipn g mapa-
Y®YOL NG CLVAPTNONG 6To onueio avtd. o mapddeypa, N TOPAYWYOS TNG
f(x)=3x" 510 X, = 4 eivan ion pe v Tipm ™mg cvvapmong f '(x) =6x ot0
X, =4, onhaom f'(4)=6-4=24.

H mopdyoyog e cuvaptnong ~ Aéyeton devTepn mapaymyog g f kot cop-
BoiCeton pe .

SOUQ®VO LE TO TPOTYOVLEVO OV 1] TETUNUEVT] EVOG KIVITOD OV Kiveital evhv-
ypauumg eivan X(t) T ypovikn otiyun t, tote 1 TaydTNTE TOL OOt Eivar

v(t)=x'(¢) -
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Av 1 cuvéptnon v givol Tapay@yiGn, TOTE 1) ETLTAYVVCT TOL KIVNTOV 1| YPOVL-
kN otyun t o etvon  Tapdywyog g TadTnTog, dSnAadn Oa 1oyvel
a(t) =v'(t) N icodovapa a(t)=x"().

Hapaywyion Baocikov Lvvaptiocewv
‘Eog tdpa n mapaydyion pog cuvaptnong f ywotav pe m Pondeia tov thHmov

)= i L =IO

—>

. Xt ovvéyela Ba yvopicovpe pepucods kavoveg

OV SLEVKOAVUVOLV TOV VIOAOYIGHO TG TOPAYDYOL MO TOADTAOK®V GUVOPTNCE-
V.

* Hmropayoyos g etabepic cuvapmnons f(x)=c @
"Eyxovpe
fx+h)—f(x)=c—c=0 1 7
ko h=0, : ye
S -f) ! ‘ y=0
h 0 X 0| X
o St )= f(x)
omOTE %,lf(} h =0. () ®)
Apa (c) =0.
*  H mopaymyog TS TAVTOTIKIG OVVAPTNGNG f(X) =X VA y=x
‘Exovue f(x+h)— f(x)=(x+h)—x=h,xouya h=0,
St -1 _h_, @ .
h h 0] X
Enopévog lim LMD =S0 . "1
h—>0 h h—0
y=1
Apa x)' =1.
B) = >
(0] X

* H mapaymyog g ovvaptnong f(x)=x”

"‘Ectm 1 ouvéptnon f(x) = x*. 'Exovpue
f(x+h)— f(xX)=(x+h)} =x"=x"+2xh+h> —x" = 2x + h)h,
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(x+h)—f(x) _(2x+h)h
h

J(x+h)—f(x)
h

=2x+h.

Koty h=0, S

Enopévag, lim
h—0

Apa (X2) =2x

= %13}(2)6 +h)=2x.

=V

=y
Q

)

(o) B

Amodeikvoetal 0Tl
-1, ,
(X") =vX"" 6mov v puoikdc.

O tO1m0g 0VTOG 16YVEL KoL GTNV TEPIMTMOOT TOV 0 €KOETNG £ivo pnTOG APtOpOG.

INo mapdderypo
(%J :(X—l)!:_l.x—l—l :_X—Z :;_21 ,
Y L o L 2
[7] =(x7?) :—2-x2‘:—2x3:7,
A N T T
\/; = X2 = — X2 =—X 2 -
(V%) 2 2x
Apa (X?) = pxP, 6mov p pnTdg ap1Oude.

* H mopdymyog Tov nuX KOl TOV GUVX.

‘Eoto 1 ypogikn mapdotacn g cuvapmmong £(x) = nux (oxnua 15). Av Aépov-
pe voyn OtTL N TN G f'(x) o€ £va onueio X = X, lvol 0 GuVTELEGTNG StevBuv-
ONG TG EPUTTOUEVNG TNG KApTOANG ¢ f oto onpeio (x,, f(x,)), umopovpe va
0(e01AGOVLE TPOCEYYIGTIKA T YPOPIKY TOPAGTACT TG f'.

[Mapatnpovue 6L 1 Ypoeiky mapdotacn g f' powdlet pe ™ ypapikn tapdoto-
O1] TNG GLVAPTNONG GUVX.
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! 45°! 135° 21 K450
| I [0) | T, E { | ;
| | I | I
I | | I ]
I | | | | 1
| | | I | |
| | I I | |
| | I 1 | |
| | | | ] |
I | | | | i y=(Mux)
| | l | | !
| | | I
|

[péypatt, yioo ) cvvépon f(x) =nux amodeucvdetot Ot
(MEX)" = cuVX.

Emiong yw t ovvéptnon g(x) = covx oamodekvietar 6Tt
(oLvvX)' = -—Mpx.

* Hrapdayowyos tov e* kot Tov In X

INo v exBetikn Ko T AoyopBukn cuvdptnon, pe faon tov aplfuod e, amodet-
KVOETOL OTL

(") =e" xar (InXx)' = l
X

Kavoveg Hapaywyiong

« H nopéyoyog TG suvdpnong of (x)

‘Eoto n cuvéptnon F(x) = cf (x). Exovpe

F(x+h)—F(x)=cf (x+h)—cf (x) = c(f (x+ h) = £(x)), kon yice h = 0

Fx+h)-F) _c(fGr+h)-f(x) _ fet+h)—f(x)
h h h

Enopévag

lim M =lim
h—0 h h—0

[c fxeh)- f(xq o,

Apa (e f (X)) =c-F'(x).
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INo Tapdderypa (3x*) =3(x’) =3-5x* =15x",

HROR

KoL (61nx) =6(Inx) =6

X< | =

* Hrapayoyog g suvaptneng f(x)+g(x)
‘Eoto 1 ovvaptnon F(x) = f(x)+ g(x). Exovps
F(x+h)-Fx)=(f(x+h)+gx+h)—(f(x)+gx))
=(f(x+h) = f(x)+(gx+h)—g(x)),
kouyi h=0, FOHN-FQ) _ fx+h) - /(x) glx+h)-gx)

h h h
Enouévamg
gngF(erh;—F(x) :yngf(erh;_f(x) JrLin3g(x+h;—g(x) — 0+ g'().

Apa (f(x)+8(x)) = f'(x)+g'(x)

INo Tapderypa (x*+3%) =(x") +(3x)' =4x’ +3

Kol (xz—x+lj =(x2)’—(x)’+(ij =2x—1—i2,

X X

f(x)

8(x)

[N 1o yvopevo Kot 1o TNATKO GUVOPTNGE®V ATOdEIKVVETAL OTL IGYVOVV Ol TP
KOT® KOVOVES TOPAYDYIONG:

* Mopdyoyos Tov cuvapticemv f(x)-g(x) kKm

(fx)-80)' = f(0)- g+ f(x)- g'(x)

[ f(x)]' _ [0 80919 8'()
2(x) (gx)*
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INo Topaderypa

(X-MpxX)" = () MEX+ X(MpPX)" = NpX + X - GLVX

Ka

(x+1j’ (X)X —(x+D (X)X =2xT—2x  —X*—=2X  —(X+2)
X

2 (X2 )2 X4 - X4 X3

* H mopayoyog cdvOeTng cuvapTong

I'vopilovpe oM ndg Tapoaywyiloviol ot GuvapTioelg X', NUX, CLVX, e* Kot InX.
Eniong, pe m Ponbeia tov Kavovev mapoaymyiong adpoicpuatog, Yivopuévou Kot
TNAIKOV UTOPOVUE VO TOPOYWYICOVLE KO TOADTAOKOTEPES GUVOPTIGELS OTMG
yio wopdderypa Tig (X° +1)* ko (X° +1)° yio Tic omoieg &yovpe

(¢ +172) =(0¢ +DOE +D) =3¢ +D+3C(¢ +1) =6x (X +1) ko

(¢ +17°) =[(¢ + D¢ + D] =63 (¢ +DOC + D+ (X +1) 35 = 9% (X +1)?
[Tog dpwg Oo Tapaywyicovpe pio cuvdptnon omwg N F(x) =vVx* +1;
[Hopatnpovpe 6t cvvéptnon F(x) mpokdmtet av oty f(x) = Jx Bécovpe 6oL
X 10 g(x)=x" +1. Elvar, nhadr, F(x)=vx" +1= f(g(x)). [V avtd N cuvaptnon

F Aéyetar 60vOeon g g pe v f.

ATOSEIKVIETAL OTL Y10l TNV TOPAYOYO UI0G GOVOETNG GUVAPTNONG LOYVEL:
(F@ON) = F(g0)-g'0o).

Anhodn ya va mapoyoyicovpe ™ ovvapton f(g(x)), og mpodt edon mapa-

yoyilovpe v f oav va éyet ave&aptn petafinty v g(x) Kot 6T GLVEELL

TOAAOTAOGIALOVIE HE TNV TOPAYOYO TNG J.

Enouévag,

(0 +1) ) =30C¢ +1)2(¢C +1) =30¢ +1)2 3% =93 (X + 1)

! 1
Eniong, eneidn 6mwg idape, eivar (\/; ) = F , EYOVLUE:
X
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( x2+1) S (X +1) = L oy X )
20X +1 20% +1 x> +1
Opoiag, (Mu@x+1)) =cov(2x+1)-(2x+1)' =2-cov(2x +1).

2tov mapoakdTo Tivako cuvoyilovtot ot foctkol TOTOL Kol KaVOVES TOPUYDYIoNC.

(€)' =0 (cf (X)) =cf'(x)
((:2 )=i pxP! (FO0+909) = F'0)+9'(%)

’ 1 ! _ ' ’
(Vx) - = (F()9(0) = F (g0 + f()g'(x)
(npx)’ = sovx F0) _ 0900 f(0)g'(x)
e 9x)) (9(x)?
(eX)l = eX
(nxy' = (F(a(x)) = F(@(¥) - 9'(¥)

E®APMOTEX

1 » No vrohroyrotel | TOPAy@YOS TOV GUVUPTGEDV
i) f(x)=epx i) f(x)=nu’3x.

AYZH
1) 'Exovpe
S'(x) = (egx)’
_( nux ), _ (Mux)’cuvx —npx(cuvx)  cuv X+nu’x 1
GLVX cLV X oLV X cLV'X
Apa (epx)' =

ouv’X

i) Exovpe
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£ =[ (qu3x)’ ] =2-nudx- (Mu3x)’ =2-qu3x-cvv3x- (3x)

=3-2nu3x-cvv3X=3-nu(2-3X) =3nub6X,

6mov ypnoiporombnke n oxéon nu2a = 2nua cova.

2 . H 001 £v6g vikov onpueiov, To omoio ektelel evOVYpapuun kivion dive-
ToL amd ToV TOmo X = x(¢) =t — 6¢° + 9¢, 67OV TO t peTPLETIN OF dEvTEPOLENTA
KOL TO X 6€ pPETPU.

i) Na ppeOei n TtayvTnTe TOL GNUEiOV o€ Ypovo .

ii) Iowa givar 1 TaxOTNTO TOV GNUELOV GE YPOVO 2 S KOt TTOL0. OE YPOVO 4 S5

iii) [167€ To onpueio givan (oTIypaio) akivito;

iv) I1ote To onpeio Kveitor oty OeTIKN KOTEVOLVO KoL TOTE GTNV GPVIITIKNY
Kkatev0vvon;

v) Noa BpeOei To 0A1K0 o1a6TNIA TOV £YEL OLOVOOEL TO GTELO 6T OLEPKELD,
TOV TPOTOV 5 s.

AYZH

1) H taydmto eivon
() =x'(t)=( — 61> +9t)' =3 =12t +9.
i1) H taydmta tov onpeiov
ce ypovo t =2s elvar 0v(2)=3-2>-12-2+9=-3 m/s
KoL 6€ (povo ¢ =4s gival v(4)=3-4"-12-4+9=9 m/s.

iii) To onueio elvar axivnto, 6tav v(t) =0, dnradn dtav

32 —12t+9=0
t?—4t+3=0
t=11 t=3.

Apa, o onpelo elvan axivnto votepa amod 1 s kot Votepa amod 3 s.
iv) To onueio kwveiton ot Oetikn katevBvvon, étav v(t) > 0, dniadn dtav
3t -12t+9>0
t* —4t+3>0
t-D(-3)>0
t<l n t>3.
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Apa, 0 onueio Kwveitor otn Oetikn KotevHLVON oTA YPOVIKA drooTpaTe t <1
Kol t >3 (ka1 oty apvnTikn Katevbovvon otav 1<t < 3).

Zymuotikd 1 kivnon tov vAkob onpeiov pmopel va mapactadel og eENg:

=3 b ; b ; b b
=0 o > > y =1 _
0 4 x=x(1) g

v) H andéctacn mov dtoavibnke and to kivoduevo onueio givat:

o 211 OPKELN TOV TPMTOL OEVTEPOLENTOV

S, =|x(1) = x(0)| =4~ 0] =4 m

o Amd t=1 péypr t=3

S, =[x(3)—x()|=[0-4/=4 m

o AmO t=3 péypt t=5

S, =[x(5)—x(3)|=]20-0|=20 m
Apa, 10 0MKO dtdatnpa S Tov d1dvuce 1o onueio o ypdvo 5 s givat

S=8§+8,+85,=4+4+20=28 m.

AXKHYELY

A" OMAAAX
(Na Bpelte TIc TOPAYDYOLG TOV GLUVOPTHGE®Y OTIG AOKNoELS 1-18)
1.i)f(x)=-5 i) f(x)=x" i) f(x)=x".
2.) f(x)=x" i) f(x)=x i) f(x)=x .

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

11.

12.

153!

14.

113,

16.

Dfm=%: mfm=%¢ mfm=%?xw.

i) f(x)=4x i) f(x)=6x" iii) f (x)=—§x20_

i) f(x):% i)l )= 62N

D) f)=x*+32 i) FR)=x +5+°> i) f(x)=
X

) f(x)=8x" —mqux+5 ii) f(x)=6c0vx—8(x* +x).

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

i) f(x)=xoovx+3(x+1)(x-1)

2

D) fO =" i) f=—— i) ()=
x+1 npx 1+ cvvx

Lo 1 3

1) f(X) - 1+ ocvvx 11) f(x) - (x + 1)2 .

D f()=@=1) i) f(x)=Q2x+1) iii) f(x)=(2x*

) f)=mw’x i) f()=nw’ i) f(x)=x -npdx

i) f(x)=v2x*-x i) f(x)=y1+npx.

i) f()=e" i) f(x)=e™

X2 +2x—1

i) f(x)=4x’nux —3x’covx.

—3x)°.

iv) f(x)=¢ep3x.

e.\'

i) f(x)=e™"* iv) f(x)=—

e +e "



17.

18.

19.

20.

21.

22.
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i) f(x)=In2x i) f(x)= ln—
iii) f(x)=In(ax+pB)  iv) F(X)=Invx—1.

Inx

) === M) jlg=clnn

1) Na Bpeite To cuviedeatr) 01e00VVONC TG EPAUTTOUEVNG TNG KOUTOANG
3

, t
™G ovvaptmong f(7) = o

oto onpeio s A3, £(3)).

i1) Opoimg g KapmvAng g cvvaptnong f(6) = _ o 670 ON-

nuo + covvo
peto g A(%, f [%D

To Bapog B oe ypappdpio evoc OnAvkov movtikiov votepa amd t gfdo-

Ladeg diveTon TPOGEYYIGTIKA Otd T GLVEAPTNON B(t) =1+ %(t +2)%, 6mov

t <8. Na Bpeite o puOuUd avarTvéng Tov TovTikiov: 1) Hotepa omd t efdo-
padeg kan ii) Hotepa amo 1, 2 ko 8 fdopdadsc.

y
4(0,3)

Na Bpeite to puOuod pETAPOANG TNG OTOGTOONG TV
onueiov A(0,3) kot B(x,0) og mpog X étav X =10.

V=

0| B(x,0)
Na Bpeite v T TOL 00 AGTE 1) EPOTTOUEVT TG YPOPIKNG TOPAGTAUCNG

™G ovvaptnong f(x) = ax(l— x) oto onueio g O(0, £(0)) vo oxnpatiCet
ue tov aéova x x yovia 60°.

B OMAAAX

3x
1. ¢ moto onpeior TG KOUTOANG TG cvuvaptnong f(x) = — n EQOTTOLET
g etvon mapaAAnAn oty evbeia y = 3x + 5; X

2. Na Bpeite ta onueio g kapmdAng g ovvapmmong f(x) =x’ —6x” +9x +4
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10.

GT0 OTTO10L O1 EPATTONEVES Elvan TapAAANAES 6TOV AEoval X X.

’ ’ , I X
Na Bpeite Ta onpeio g ypapikng Tapdotaons g f(x) = P OV Ol
X+

EQOMTOUEVES VO TAPAAANAEG GTT OLYOTOUO TNG YOVIOG x0y.

‘Eva oopa kwveiton og évav d&ova étol dote 1 0éom tov og ypovo t

va divetan and tov tomo x(1) =1 -2+ +¢. No Bpeite v taydTnTa T0v
omuatog o€ ¥povo t kai va mpocdiopicere TOTE TO GO Eivol aKivnTo.
ITowa etvor M €MLTAYLVON TOL COUATOG OTIG YPOVIKEG OVTES OTIYUEG;

AV f(x) = Acvvor + Bnuox, va dgifete 6t f(x) + o’ f(x) =0,

Av f(x)=ae”™ + e ™, vo deifets ot f(x) = p’f ().

Av f(x)=e", va Bpeite To 1 dote votoyvel f(x) =31 (x)—4f(x)=0.

Na Bpeite v e&icmon TN EPOTTOUEVNG TNG KAUTOANG TNG GUVEAPTNONG
f(x)=2nux-cvvx 6TO oNUElo TG HE X = x

3
O pvBuds g eotoochvbeong P evoc eutod divetor amd tov tHNO
P() = ],BI’ | >0, 6mov I n évtaom Tov e®TOG Kol o, ff oTodepEC.
a+

1) Na Bpeite v P'(1) M, Onowg Aéyetan, ™ pwToynuiki) 1kavoTnTo. T0V
@VT00, Kabmg Kkat v P’(0).

ii) Na deiéete 0t P'(I) = é[l - ﬂP(I)]Z.

H 08¢éom evog vakov onpeiov mov Kveitor o€ Evov KataKkOpLueo d&ova
dtvetar amd tov THmo y(7) = Anuwiz, 6oL t o ¥povog Kot Ta A, @ otade-
pec.

1) Na Bpeite v o0 TNTO KO TNV ETTAYVVOT TOL GNUEIOV O GUVEP-
tnom tov t.

i1) Na deiete 6TL 1 emtdyuvon etvon avaAoyn TG AIOUAKPUVGNG Y.

iii) Na dei&ete 011, 6TOWV M €mTayvvon gival 0, To HETPO TNG TOYVTNTOG
glval péytoto.
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1.4 EGAPMOI'EX TQN I[TAPAT QI QN

To Kpitijpro s Ilpatys Hapaynyov

Xe mponyovueveg tdEelg ypeldotnke va epappdcsovpie Tig pebodovg g AlyeBpog
kot ¢ [ewperpiog yro vo emADGoLVE TPOPANLOTO GTO. OTOl0 GKOTOG NTAV VoL
LEYIGTOTOUCOVLE N VO EAAYIOTOTO|GOVUE TNV TN €vOg peyéboug. Ta mapd-
detypa, petald 6Amv Tov opboywviov pe v idwo TepipeTpo Ppnkape Tic do-
0TA0ELg EKEIVOV TOL opBoymviov Tov €xel T0 PEY1oTo EUPadOV Kot HeTa&d OAMV
tov opBoyoviov pe to 1010 euPaddv, avalnmioape T S100TAGEIS EKEIVOV TOV
opBoymviov mov &yxel v gddyiotn mepipetpo. BéBara ot péBodot mov ypnoipo-
TOWGOLE Y10, TNV ETAVON TOV TPOPANUATOV CVTAOV SVGKOAN LITOPOVV VO EQAP-
HOGTOVV Kot Yo TNV €niivctn TpoPAnudtov aAing popens. Me ) Pondeia opwmg
NG TOPOYDYOV UTOPOVLE VO, SIOTVTDOCOVLE LIt YEVIKT UEB0SO TPOGOI0PIGLOD
™G Py N TNG EAAYLOTNG TIUNG EVOC HeTaBaArOEVOL peyéBovg.

Ag vroBéoovpe, Yo mapadetypa, 6t BElovpe vo Bpodue To PEYIGTO VYOS GTO
omoio umopel va eOaceL évo oAU OV EKTOSEVETOL KATAKOPLPO TPOG TO. EMAV®D
e apykh TaydTnTa v, = 20 M/s. Av 1 emtdyvvon ™G Papvmrag eivor g =10m/s?,
101€, VUPOVA pe doa pog d1ddokel 1 Duoikr, To Vyog h Tov cdpTog VoTEPQ
amd t devteporenta O elvar

h(t) =20t —5¢* = -5¢* +201. (1)

Emopévog 1 ypaeikn tapdotacn g h(t) o givar pio topaforn n omoio:

A

*  Téuver tov d&ova tov t ota onueio t=0 kot t=4. h1

20| [

* Tlapovoialet péyioto yio t = b 2 mov &ivat i6o i

ue h(2) = 20. 2a |

|

|

*  Eivar yvnoing avéovoa yua t <2 kot yvnoing ¢oi- i
vovoa ylao t > 2. 0 é -

Ac Sovpe thpa o petafdrretor To TpdoNUo ™G Tapaydyov A'(f) =—10z+20
670 oot [0,4].

Avvovtog v avicwon A'(¢) > 0, Bpickovpe 6TL apiotepd Tov 2 GOV 1 CLVAPTY-
on givar yynoiog avéovoa,  mapdywmyodg g etvat Betikn, evd deid Tov 2 6mov i
cuvaptnon givar eHivovsa, 1 Tapdyyds g ival apynTiKy.
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t |o 2 4
0

+ 0 -

A0 TO TOPATAVE® POIVETAL VO VTTAPYEL GTEVH] GYECT] OVALEST, GTT) LOVOTOViO Kot

GTNV TOPAYMYO U0G GUVAPTNONG.
Amodeikvietal 0T

¢  Av o ovvapton f eivon tapayoyiown og éva didotnpa 4 kot 1oy0-
el f'(x) >0 yw kabe ecmtepkd onpeio tov 4, toten T eivar yynoiog av-
Eovoa 610 4.

e Avmaovvapton f eivon tapayoyioyn og éva didotnpa 4 kot 1oy0-
el f'(x) <0 yio kKOe ecwTEPKO onpeio tov 4, tote 1 T eivan yvnoimg @Oi-
vovca 610 4.

IMapatnpodpe axdpa 0t 6t0 onpeio t =2, 6mov 1 h Topoveidlel péyioto, n
pndeviletal, evod ekatépwbev tov t =2 1 h" aAlaler mpdonpo.

Amodeikvoeton Ot

hl

*  Av 1w o ovvapton foxdou f'(x,) =0 v X, €(a,B), f'(x)>0
010 (a,%,) ko f'(x) <0 o10 (X,,), 016 N f MApovcialel 6To SrboTnua
(o, B) Y X=X, néyoto.

*  Avywo o cuvaptnon fioydouv f'(x,) =0 1 X, € (o, B), f'(x)<0
oT0 (a,X,) Kot f'(x)>0 oto (X,,B), 10te  f mapovciélel oto diboTnpa
(a,B) Y X=X, EAdyLOTO.

yAk
»T S (x0)=0 @
|
|
£7(x)>0 I S (0)<0 f(x)<0 /(x>0
i
|
! L[ (x0)=0
0 I . (0] : .
Xo X 4 X0 x
() B)
LXOAIO

Av y1o ) ovvapmon f woyvet f'(x,) =0, Yo X, € (o, ) Kot n Topay@yds g
f’ dratnpel Tpodonuo exatépmbev tov X, toten f givar yvnoing povotovn oto

(e, B) w0 dev Tapovclalel oKpOTATO GTO SIAGTNLO OVTO.
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E®PAPMOI'EY

1 « No Bpedovv ta akpoétota TG svvaptnong fF(x)=ax®+ Bx+y, a#0.
AYXH

"Eyovpe:

f'(x)=(ax* + Bx+7) =2ax+ B.

f'(x)=0<:>2ax+ﬂ=0<:>x=—£.
2a
f'(x)>0<2ax+ >0 2ax > 4.
Emopévag, av o >0, 10t f'(x) >0 Yo X>—2£ Kot f'(x)<0 y x<—2£.
a a
B
X [ A—
—o0 2a +00
J'(x) - 0 +
evod av a <0, tote f'(x)>0 y x<— b kat f'(x)<0 yo x>—£.
20 2a
) B
-0 20 +o0
S'(x) + 0 -

B

Apa, ) cuvdpmon f(x)=ax’ +Bx+y, a#0 yo X= “u Topovctldlel eAdyt-
o

o6to av a > 0 kot péyioto av o < 0. H tiun tov peyictov 1 tov eloyictov gival ion

uE f(—%j:a(ﬁ) +ﬁ(;_,3j+y:4ay—ﬂz'

2a a da

2 . 'Evag tAin0vopoc 1000 Baxtnpdimv swoayetal o éva 0penTikd pécov kot
UVOTTTOGGETOL CULOOVO, UE TT] CLVAPTN G|

1000¢
1) =1000 + 2097
p() 100+7°

o6mov t 0 YpoOvoeg 68 MpeS. g OG0 YPOovo o TiNBvoudg Tov faktnpdioy Oa
givonr péyretog Kan moog Ba givar o TANOVGNOG GVTOC;
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AYZH

"Eyxovpe
~1000(100 +#*)—1000z - 2¢  1000(100 —7*)
(100 + )’ (100 +£)°

p'(®)
P'(t)=0<1000(100—)=0< =101 t=—-10.

Eme1on o ypovog t etvan Betikog, n pila t =—10 amoppintetat.
1000(100 —£*)

——>0100-7°>0<1* -100<0
(100+7%)

pP)>0
S (t+10)(t-10) <0< -10<t <10.

Enopévag p'() >0 yia 0 <t <10.
‘Exovpe owmdv p'(10)=0, p'(r)>0 oto (0,10) ko p'(r) <0, oto (10,+00),

Apa votepa omd 10 dpeg Oa mapovsilactel 0 péyiotoc TANOVoUOg Paktnpidiny
nov Ba glvan i60g pe

1000-10 1 1000-10

10) =1000 + 000 +
P(10) 100 + 107

=1050.

To Kpitijpiro tyg Acvtepns IHapaywmyov

*  ’Eoto po ovvaptnon f, g omoiag n kapumdAn givar
pio wopafoin ko n omoio yuar X = X, mapovctalel HEYIGTO.
Tote, Yo TIREG KOVTA GTO X, 1| cuvapTnon glval avovoa
Yo X < X, Ko pftvovsa yu X > X,. Avtd onpaiver otin f'
and Betikn yiveror apvnrikn, dniadr| givor eOivovca cv-
vaptnon. Aeod Aowdv n ' eivan @Oivovsa, n Tapdywyog
g, oniadn n f” Ba elvar apvntkn.

Emopévag, f"(x,) <0.

* 'Eoto tdpa n cvvaptnon f, g omoiag n Kopumoin givar
po TapafoAn kot 1 omoia yia X = X, Tapovctdlet EAdyLoTo. y=f(x)
Torte, yo TYég TOV X KOVTA GTO X,, 1| GLVAPTNHON givan EOi- xﬂ R

Vouoa Yo X < X, Kot av&ovoa yuor X = X,. Avtd onpoivel 01t 0
n f’ amd apvnTikn yiveron Oetikn, dniadn etvor avéovoa
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ovvaptnon. Apa, n mapdymyoc g f', oniaon n f” Oa eivon Ogtikr. Emopévag,
F"(x,)>0.

levikd:
‘Eoto f o cuvapton napaywyiown og éva didotnua (a, B) ko X, € (a, B).

Amodecvoeton Ot

*  Av woyoouv f'(x,)=0 kot f"(x,) <0, tote N T mapovoialet (tomkod)
LEYIGTO GTO X = X,

*  Avioygbouv f'(x,)=0 kot f"(x,)>0, tote N f TApOLGIALEL (TOMIKO)
EMAYIOTO GTO X = X,

Av gmmhéov to X, givan  povadikn pilo g ', tote to f(X)) givon odkd akpd-
tato oto (a, ).

XXOAIO

Av yw e suvaptnon f oydovv f'(x,) =0 xar f"(x,) =0, to1€ dev pmopel va
ypNoipomon el To KPP0 TG 21G TAPAYDYOL Y10 TOV TPOGOIOPICUO TOV 0KPO-
Tatov e f.

E®PAPMOI'EXY

1 . 'Eva mapaBvpo £xel To OtmAavo oo Kol aroTeLEiTAL
omo éva opBoydvio mov mepkieieTon oto Gve pépog amd
évo, nuikdkio. To TapaBvpo £xer mepiperpo 30 pérpa. Na
Bpeite TIS 0106TACELS TOV TIPEMEL VA £YEL DOTE VO, PTAIVEL
amté 0VTO 660 YIVETUL TEPLGGOTEPO YOG,

AYZH

* 'Eotm X 1 axtiva tov npukvkiiov. Tote AB =T'A=2x.Av AA=BI" =y, £(00LE:

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

2y=30-2x—7x (D)

H peyolvtepn mocomrta potog Ba diépyetar amd to mapddvpo, 6Tav To EUPaddv
TOV glvar péy1oTo.
Av E 10 efaddv tov mopabdpov, 10T

E=2xy+%7rx2 =x(30—2x—7rx)+%7tx2 =30x—[2+%jx2,
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Shadi E(x) = 30x—£2 +%) i
30

* 'Eyovue E'(x)=30-(4+7)x xou E'(x)=0< x= e
+7

30
Enedn E"(x) = —(4 + ) <0, cvumepaivovpe 0Tl y1o0 X = . 1N GLVAPTNGN EXEL
T

T pEYeTN TN . e tv Tiun avtn tov X amd v (1) éxovpe

30 60
2y=30-(2+7) 0 = : _
y (2+m) drn  dpg KOETOMEVOG Y=

Apaywo x=y=

2 ~ 4,2 m, T0o mopabvpo £xel To HEYIOTO EUPadO.
T+

2 . To képdog P o€ evp®d amd T v TOANG| £VOG AVTOKIVI|TOV OPLGUEVOD TUTTOV
KOL 0 1pOvog Tapaymyns Tov t 6g apeg oyeTilovral pe Tov TOMO:

2
P(t)= 20[200—%—#} t>3,

Na BpeOei To péyroto duvato képooc.

AYZH

"Eyovpe P'(¢)= ZO(% - 2tj . Emopévag

2
P’(t)zO@%—%:O@t}=125<:>t:5.

®a eetdoovue av N T t =5 avtioTolyEl o HEYIOTO KEPOOC e TN Ponbela Tng
devTEPTG TOPOYDYOV.

"Eyxovpe

P”(t):zo(zizo—th :20(—g—2j :—20(@+2j<0, ooV t>3.
¢ ¢ ¢

Apa yo t =5 égovpe T0 PEYIOTO dUVOTO KEPOOC TOL £ival G0 pe

P(5) =20(200 — 50 — 25) = 20125 = 2500 cvpé.
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AXKH2ELY

10.

A" OMAAAX
Noa Bpeite Ta akpdTATO TOV GLVOPTNCEDY
i) f(x)=x"-2x il) f(x)=-3x"+6 iii) f(x)=x"-2x+4.
Opolwg Twv cuvapTcE®MY
) f(x)=x"—6x"+5 il) f(x)=—x"+3x+1.
Noa 6gi&ete OTL 01 TAPAKATM GUVOPTNGELS OEV EXOVV OKPOTOTO,
i) f(x)=2x i) f(x)=—x"+16 iii) f(x)=x’-3x*+3x-10

iv) f(x)=-x"+3x* —5x-11.

To dBpoiopa dvo apBpav givar ico pe 40. No Bpeite T peyoddtepn Tun
OV UTOPEL vaL TaPEL TO YIVOUEVO TOVC.

Amd 6ha ta opBoydvia pe eupadd 100 m? oo givar ekeivo mov Eyel
UIKPOTEPN TTEPIUETPO;

"Eva kovti oynpatog opfoymviov TapalAnAemimédon Le TeETpaymyn Bdon

KOl OVOIKTO amtd mhve Tpénet vo, Exet dyko 32 dm’. Na Bpeite moleg mpé-
TEL VO €IVOIL 01 SIUCTACELS TOL KOVTIOV, MOTE Y10l TNV KOTOGKELT] TOV VoL
ypeleTon T0 EAAYIGTO SVUVOTO VAIKO.

Av éva kouti oynuatog opfoywviov TaparinAemimédon e faon TETPd-
YOVO KOl AVOIKTO Ot0 TOVE TPEMEL VoL £xEL EmPAveln ion pe 12 dm?,
010G €lvol 0 HEYIGTOG OLVATOG OYKOC TOV;

Na Bpeite to onpeio g vbeiog e e€lowon y =2x —3 mov glvon TAnot-
£€GTEPO GTNV OPYN TOV AEOVOV.

H toyvmrta evog kopatog pnkovg 4 péca 6to vepd vl v =k {&+ %,
C

OmoV K Ko € BeTikég otabepés. [ moto unKog KOHATOg EXovpe TV EAA-
YLOT TOOTNTOL

Na tpocdiopioTody 600 Betikol apBpol pe Tig ENG 1010t TEG:
To a0potoud Tovg va givor 10 Kot To dOpOIGHA TOV TETPAYDOV®Y TOLS VO
glvan ehdyioTo.
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B OMAAAX

Av v=100p(+Inr)—100gr, 6mov p Kot q BeTikéc oTabepéc, va deilete

OTL TO » £YEL TN LEYIGTN TY TOL OTAV F = L

q

1
2 r A r It ) ’
Av L =KX ln(; , 0mov x Oetikn otabepd, vo dei&ete OTL TO v EYEL T

HEYIOTN Y] TOL OTOV X = % .
@

Ao éva @OAAO Aapopivag GYILOTOG TETPAY®-
vouv mAevpdg 60 cm Ba Kotaokevactel Eva 60-
yelo, avolkto amd Tavw, aeoy KOmovV amd TIC
YOVIEG TOV TEGGEPQ GO TETPAY®VO KOl GTT] G-
véyelo NmAmBovV TPog To ETdve o1 TAgLPES. Nau
Bpeite moteg mpémel va givar o1 S1GTAGELS TOV
d0yelov, MOTE VoL £YEL TO HEYIGTO OYKO.

®élovpe  va  mepippdéovpe  po  mEPLOYN
16000 m?> oynuotog opBoywviov pe peta-
PAntég dlnoTdoEl Kol Vo TN y®picovpe ot
péon. O @pdytng ywoo v zmepippaén Kooti-
(el 9 gvpmd/mM KoL 0 QPAYTNG YO TO YDOPIGLO
6 evpo/m. No Bpeite moleg mpémel vor ivar ot
d100TAoELG TOL 0pBoYOVIOV BOTE, VL EYOVUE TO
EAMOYLOTO KOGTOG Yo TNV mepippaén pall pe to
YOPICLLOL.

e évav KOKAO OKTIVAG p Vo YYpAWETE TO 0pHOYDOVIO LE TO HEYOADTEPO
duvatd epPfadov.

‘Eva cuppa pkovg 4 k6Betan o€ S0 TUnpaTa. e ToL ool oynuatifovpe

&vav KOKAO Kot £va TETpaymvo avTiotoiyms. Na deiEete 6T To dbpoispa
TV EUPUdOV TOV dV0 oynUdTeV gival EAGYLOTO, OTAV 1| TAELPE TOV TE-
TPOydVOV givor iom pe T SIGUETPO TOV KVKAOV.

H épevva éxel dei&el 6TL av o€ évav acBevn yivel pio vtodopla Eveon,
TOTE VOTEPA ATO YPOVO t 1 CLYKEVTPWOGT Y TOV PAPLUEKOL GTO AL TOV

(e —e™), omov 4, k, xa k,

. ; ] A
dtvetal amd T cvvaptnon y(r) = PRy
2~ M

Oetucé otabepés pe k, > k. Na Bpeite 1o ypovo t otov omoio to appoko
0o TapovGLAcEL TN HEYIOT CLYKEVIPOON.
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‘Eva optopévo oympa étav ta&devet pe taxydtnto v km/h, katavaidvet

™mv dpa 6+0,00010° Aitpo Koo,
Na Bpeite T GLVOAIKT TOGOTNTO KOWGIL®V TOL XPEIALETOL Y10 VOL S10vD-
o€l o amoéotacn 1000 km pe otabepn taydnTa v.

Na Bpeite TNV T TOL » Y10 TNV OO0 EYOVLE TNV OIKOVOUIKOTEPT) KOLTOL-
VAA®GT KOLGTH®V, KaO®DS Kol TNV TocOTNTo KOVGIH®Y ToL YpECCeETon TO
OYMMe Yo va dtovocet To. 1000 km.

No 6Y0AMAGETE 0V 1 OTAVINGT GTO EPMTNLA 11) Etvorl EQaprOcIUN AOY®
™G HEYAANG amOGTAONG.

AVO NAeKTPIKEG avTIoTACELS TTPETEL VO £yovy dBpotopa 450Q. Tlwog mpé-
TEL VO EMAEYOVV MGTE OTOV GLVOEDOVY eV TAPUAANA® Vo dTvouv TN Uéyt-
o711 OMIKY| avTioTOON;

To peonpépt éva 1ot1000po Ppioketan 20 yraopetpo Popeimg evog pop-
tnyob mAoiov. To 1oT0popo tagidevet votia pe 40 km/h, kot to poptnyd
avatoAwkd pe 20 km/h. Av n opatdtta givar 10 km, Ba £xovv o1 avOpw-
0L TV 600 TAOI®V OTTIKY] EXAPT O KATOL0 GTUYUN;

I'ENIKEY AYXKHYEILY

Av e cuppdTivy pafdog etvar opoyeEVnG, TOTE 1) YPOUUIKT] TNG TUKVOTN-
Ta p opileTor g 1 palo ™G ava LOVASH LKOVG ( p= ?) KoL LETPLETOL

og yuoypoappa ava pétpo (kgr/m). Opmg av n pafdog dev eivar opo-
yevig kot 1 palo tg HETPOVUEVN amtd TO aploTEPO AKPO TNG HEXPL TO
onueio Tov amgyel amd To AKPO OVTO ATOSTACN X UETPOL SIvETOL OTd T
ouvaptnon m= f(x), tote opllove OC YPOLLLULKTY TUKVOTNTA p GTO G-

w, dnhadh mv mapdywyo mg palag wg

peio X o 6po lim
h—0
TPOG TO UNKOC.
< ¥ ,  xth
:‘ VI | I

Av vtoBécovpe 0Tt Yo o papoo N pala tng diveton amd T GLVAPTON
m= f(x)=~/x, 6mov 10 X perpréton oe péTpa Kot N palo e og YIAo-
ypappo, vo Bpedel

1) H péon mokvotra tov tpqpetog e papdov oto ddotnua [1, 1,21]

i) H ypappikn mokvoémra g pafdov yo x =1.
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To k6cTog C NG MUEPNOLOG TOPAYDYNG X LOVAI®V EVOG TPOTOVTOG OO
pa froteyvio Tov anacyolel V epydteg dlveTal Ao TOV TUTO:

C(x)=x" =3vx’ +5v° gvpd

To képd0g ava LoVAd TPOTOVTOG €IVl 16 —v EVPM®.
Noa Bpeite TOGEG LOVADES TPETEL VO TAPAYOVTOL NUEPNOIMG KoL atd TO-
O0VG EPYATEG, MOTE VO EYOVIE ELAYIOTO KOGTOG KOl LEYIGTO KEPOOG.

e mo1d oMNUElo TNG YPOPIKNG TAPAGTACTG TG GLVAPTNONG
f(x)=x" +3x% —2x —1 M €QUTTOUEVT £XEL TOV EAAYIOTO GUVTEAESTN
devbvvong;

e éva opbokavovikd cvuotnua divetatl To onueio A(a, f) tov 1ov tetop-

tuopiov. Mia evbeia & S1€pyetor omd 10 4 Kot TEUVEL TOVG OETIKOVG LA~

Eoveg Ox ko Oy ota p Ko g avtiotoiywe. No dei&ete OTL 1) EAGYIOTN TN
2

ToV abpoicpatog p +q glvar ion pe (\/a_ + \/E ) .

[Totog kOAWVIpOg pe dBpotopa SlapéTpov Kot Dyyovg 20 cm £yel To UEYL-

670 dVVOTO OYKO;

"‘Eva kolvdpid doyeio mpémet va £xel ympntikotnta 1 1t. Na Bpeite tig

OO TAGELG TOV O1 OTTOIES EAOYIGTOTOLOVY TO KOGTOG TOL LETAAAOV ATTO TO
onoio Oa kaTackevaoTel TO doYELO.

Ao évav kKukAko dioko aktivag R apaipodpe Evay kokAiko topéa OAB
Kot evovovTog T1g oKtiveg OA4 kKo OB KotaoKkevalovpe £vo KOVIKO TOT-
pL.

Na Bpeite ) p€Y1oTn Y@PNTIKOTNTO TOV TOTNPLOD.

A

o

Av C(x) &ivol T0 GLVOAMKO KOGTOG Yol TV TOPOY®YN X HLOVAS®V £VOG
TPO1oVTOC, TOTE 1 GuvapTnomn C AéyeTal GUVAPTGT KOGTOVGS, TO TNAIKO
C(x) 4, . . . . Clx+h)-C(x) ,,
c(x) =—== Aéyeton p€60 KOGTOG Kot TO OPLo E}IJ%T AéyeTan
X —

0PLUKO KOGTOG.
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‘Eoto v, n taydmta 100 OTOG 0TOV aEPa Kot

49

o) No omodei&ete Tt av 1ol KATO10 X TO LEGO KOGTOG Eivat EAAYIOTO, TOTE
Loy VEL:
0pLOKO KOGTOG = LEGO KOGTOG.
B) Mo etoupeio extipd 0Tl T0 KOGTOG (G QOAGPLA) YO TNV TOPOYMYT| X

- x% + 2x + 2600.

oVadmV evoc mtpoidvtoc etvonl C(x) =
U G Tp S (%) 1000

1) Na Bpeite to K66T0G, TO HEGO KOGTOG KOl TO 0PLokKO KOGTOG YloL TNV
mapaymyn 1000 povadmv, 2000 povadmv kot 3000 povadwv.

i1) [Toto gtvor To MimEdO TAPOYDYNG Y10 TO OO0 TO PLEGO KOGTOG Eivan
TO YOUNAOTEPO KOl TOLOL EIVOL 1) EAGYLOTN T TOV PHEGOV KOGTOVG;

Av X povadeg evog mpoidoviog eival S100EGIES YO0 TOANGTY], TOTE 1| TIUN
nodAnong p(x) g povadag Tov TPoidvtog Aéyetal cuvapTnon Sintnong.
Ao ™V TOAON X LOVAS®V TOV TPOIOVTOC, TO GUVOAKA £5000 Eivort
R(x)=x- p(x). H cuvdptnon R Aéyeton cuvaptnen £66dmv kot 1 mapd-
yoyog R' Aéyetar opraki cuvaptnon €66dmv. Eniong and v ndinon
X LOVAS®V TOV TPOIOVTOG TO GLVOAIKO KEPSOG eival P(x) = R(x) — C(x).
H cvvaptnon P koAeitor cvvaptnen képoovg kol n topdywyog P ka-
Aeiton opraKn GVVAPTNGT KEPOOLG.
o) No amodei&ete 0Tl av T0 KEPOOG Yo KATO0 X givol pEYIoTO, TOTE T
oplakd £6000 lval oo [LE TO 0PLOKO KOGTOG.
B) Moo etvon To €mMMESO TOAPAYOYNG TOL LEYICTOTOLEL TOL KEPOT Y10l LicL
gtoupeia, ov 1 ovvaptnon koéoTovg eivar C(x) = 3800+ 5x —0,001x>
Kol M ovvdptnon {tnong p(x) =50-0,01x; 4

v, N TOOTNTO TOV 67O veEPD. XZVuPova pe v
apyn Tov Fermat, pio oktiva ¢otog amd éva

onueio 4 tov aépa POAvel e éva onpeio B Tov
vepol axoAovbdvtag o mopeioa AIB 1 omola
gloy1oTomolEl TOV amaTovpeVo ypovo. Na oo-
Ociéete OTL

1) O xpdvog mov ypeldletarl To emg yio ™ drdpoun A71B givor
JX+d? N J@d-x7+d?

H(x) =
UI UZ
ii) No voAoyicete v #'(x).
nuo

iii) No amodeiéete 011 —— = —L.
nug v,
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EPQTHXYEIY KATANOHXHXY

1. O dykog tov dimAavol opboywviov TapaA-
ANAETITEDOL EKPPALETOL LLE TN GLVAPTNON
V(x)=x(2 - x)(3—x). To medio opiopov g L
GLVAPTNONG AVTNG VOl TO SLAGTN LA 4 P

A. [0,40) B. (0,2) T (—=,0] A. [2,3].

2. X710 dumAovo GYNUOL TO UNKOG TOV TUNUOTOG o
AB egivan B
A.x B.X* T.xX—x+1 A x-1-x. L

y=x—1

A
3.  To gupaddv Tov durhavov opHoymviov A(1.4) Bkd)

ABTA givon 63. H tiun tov « givon
A.8 B.2 T.-6 A.10.

»
»
X

Sh

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

4. ¥to duthavd oYU EYOVLE TN YPOPIKN

nopdotacn e ovvdptnong f(x) = S
X

Ot T1ég ToV X Yia TIG 0Toleg 1oy vEL

> 2 givat:

2+ X

A. x>2 B. -1<x<1l T -2<x<2 A. x<-2

5. 10 dumhavo oynua to onueio A kot B etvan
TOL GNUELD TOUNG TOV KOUTVADY TOV

’ 1 yh
oLVAPTNOE®V f(x) =nux kot g(x) = > al 4 2
To pnkog Tov Turpatog AB siva: R
1) X
2w

r. — A

AL BIT T
2 3 3 6
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H ypagium mapdoctacn (og cuvaptnong Ay

f @aiveral oto duthavo oynua. To TAn00G

TOV SOKEKPIUEVOV ADGE®V TNG eElomoNg 5

(f (x))2 = f(x) eivau:

A2 B3 I4 A5 EG6 9 x

270 SuTAOVO GYNILOL EXOVLLE TIG YPOPIKEG
TOPAGTACELS V0 cuvapticewy f kat g. To
aBpoopa f(2)+ g(2) etvor:

A5 B4 I3 A2

H evbeia y =k B€hovpe vo tépvet ) dumha- VA
VN YPaQIKN Tapdotaon e cuvaptong f =10)
o€ 4 S10.POPETIKA O UETDL. \
Tote mpémet: oL ~
T(1,-1) 5%
A.k>-1 B.k=-1 103.2) 54.2)
INk<-2 A 2<k<-1
yh
Me Bdomn ) dutAavr| Ypopikn TopdcToom V2
™G ouvapmong f(x) =x* —2x / 4=[0,3] \?
VoL YPAYETE TO 0KpOTaTa THG GuvapTnong f. A
1 O 1 2 3 ;
k==

INo kebéva amd To TopakdT® Oplo VoL XPNCLLOTOCETE TV OVTIGTOT
YPOPIKN TOPEOTACT Yl VO BPEITE TNV TN TOL 1) VO TPOGOI0PIGETE OTL
dgv LILAPYEL.
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11. ) Av f(x)= —3x* ko f'(a) =12, mowa elvon ) Tipn oL @;
. 1 , 1 . % cormn &
i) Av f(x)=— ko f'(at)= o TO1EG TIHEG PTTOPEL VaL £XEL O a;
X

i) Av f(x)=nux kot f'(a) = g, TO0 €LVOlL TO GUVOAO TV TLLMV TOV o

12. Av yw tig ovvoptioelg f kot g woyvovv f(3)=4, g(3)=2, f'(3)=-6 ko
9'(3) =5 va Ppeite ylo X =3 TI§ TOPAYDYOLS TV GUVAPTIGEMV

W f+g B f-g V) f-g 6)§

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

14. Zmv TpdTN YPOLLL TOL TOPOKAT® TIVOKE DITAPYOLY Ol YPUPIKES TTOLPOL-
OTAGELG LEPIKMDY GLVAPTHGEDV KOl GTN OEVTEPT YPOLLT Ol Topdymyot
TOV GLVOPTNCE®V aVTAOV. Nao avtioTolyicete kibe cuvapTnoN GTNV TTO-

Pay®yo TNG.

N A A A N
MV

(M 2) A3) “4)

7 y bz VA
J/& kéx 0 X [0)
\/‘ X / 0 \' ol

() (

(o) (B) 0)

uj
NVL







2 2TAT2TIKH

Ewcaywyn

O 6pog “LtaTioTiKn” EVOEYOUEVMG VO TPOEPYETOUL OO TN AATvViKN AEEN “status”
(molteia, kpAtog) N omoia, ¥PNOYOTOONKE aPyIKA Y10l TO YOPAKTNPIoUO apld-
INTIK®V 0e60UEV®V OV avapEPOVTAL KUPIWG oTtov TANBVGUO piag xopos. Mro-
pel OGS va Tpoépyetar amd TV apyoio EAANVIKN AéEn otatilo (Tomobetd, Tadt-
VOU®, GVUTEPAIV®). ME TNV ELEAVIOT TNG ZTUTIGTIKNG KOl OTA TPMTO GTASN TNG
avamTuéng TG ot AvBpwmoL TNV TadTIcAY HE TNV TopddeoT TEPACTIOV TIVAK®OV
e OESOUEVA GYETIKA LLE TOVG BOVATOVS, TIG YEVVIGELS, TOVG POPOLGS, T TPOIOVTA,
TOVG GVOPEC GE OTPATELGIUN NAKIN KTA., TPOCSTAODOVTOG £TGL VO TEPTYPAYOLV
SLpopo. SNUOYPAPIKA, OUKOVOLLKA Kot ToMTIKE eovopeva. H apyoadtepn icmg
GLALOYT CTATICTIKOV oTotyeimv Bewpeital n amoypaer] TANOLGLOV oL £YIVE TO
2238 n.X. omv Kiva amd tov avtokpdrtopa Yao. Emiong, ototyeumdels amoypapég
eaivetal va &yovv mpaypatorombel and tovg Ziveg, Tovg Aryvmtiovg Kol Tovg
[Tépoeg. O 6pog XTATIOTIKY] AVOPEPETOL ETIOTG KOt 0td TO ZOKPATN (EEVOPOVTOG
“Amopvnuovedpota”) Kot and tov Aptototédn (“Tlohreia”). Onwg yvopilovpe
amoypoen TANBucuo giye eniong dataybel Ko amd Tov Kaioapa AVyovoTo 6TV
nepiodo g yévvnong Tov XpioTtov.

2V apyooTnTo, 1 GLYKEVIPMOT] GTATIOTIKOV oTolYElmV glxe 01dY0 TOV €VTO-
TIOUO TOV TOMTMV OV YOV LIOYPEMON VO VTNPETHGOVY MG TOAEUOTEG 1 VO
TANPOGOLV POPO. ZVGTNUOTIKT GVAAOYN dedOUEVOV Yo TOV TANOVGHO Kot TNV
owovopia dpyloe katd T Oldpkeln g Avayévvnong otig moAel Bevetia kot
Ddropevtio omv [tokio, kol ypyopo enektddnke Kol o€ GAAES ydpeg TG Av-
tikng Evponng. O peydrog pubudg Bvnoipudtrog oty Evponn opeiddtay otig
EMONUIKES AGOEVEIEG, GTOVG TOAELOVG KO OTIG AMUOKTOVIEG. XTIC apyIKES KOTO-
YPOES TV Bavatov amd v Tavodn, ) eofepn achiveln mov eppaviotnke
10 1348 ko kpdtnoe mave and 400 ypdvia, TPooTEIMKAV GTN GLVEXEWD KOl O
Oavatot amd dAiec autiec. Xta 1620 o Ayylog eumopevopevog Graunt amd dety-
LLOTOANTTIKY £PEVVA TOL EKOVE GE O1KOYEVELES TOV Aovdivov Bprike 0Tt og Kabe
88 dropa vmpyav 3 Bdvatol. XpnoomoidvTag ToVg KataAdyoug Tov Aovdivov,
mov €dwvav 13.200 Bavartovg to 1620, extipunoce tov TIAnBucud tov Aovdivov to
£10¢ 0vt6 ota 387.200 dropa.
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Mo TporypoTiKG 6Tovdaio GTATIGTIKY Omoypoen otV emoyn tov ['ovAtédpov
tov Katakmnt, oto téhog tov 11ov aimva, avaeEpeTol 68 S1apopes LOVASEG
Topaymyng g AyyAloag ommg petarieia, ybvotpopeio k.. And 1o 160 £mg 10
190 awwva, n paydaio avantuén Tov eUmopiov MONCE TIG TOMTEINKES ApyES OTN
UEAETT OIKOVOUIK®VY O€S0UEVAOV, OTTMG Elval TO €0y@YIKO EUmOPL0, TO TAN00G Kol
N SUVOUIKOTNTO TV PLOUNXOVIDV KTA.

Evd moloidtepa n ZToTIOTIKN AGYOAEITO HOVO LE TNV Topabeon TepAoTIOV -
VAKOV e SEOUEVA KOl OVApIOUNTOV SIOYPOUUATOV, CHUEPO LTOPOVLE VO, Slo-
Kpivovpe og (o oTaTIoTiKY épevva tpia otddwa: Tn cvAAoyn Tov GTATIGTIKOD
VAKOV, TNV emeepyacia Kot Tapovsiaomn Tov Kot TEAOG TNV avAALGT] dLTOD TOV
VAKOD Ko TNV eEorymyn ¥poILeV cuurepacudtov. Ta tpio avtd 6tddia exttuy-
YEVOVTOL LE TNV EPAPLOYN KATAAANA®V Yo kdOe TEPITT®OON GTATICTIKOV HEDO-
dwv, 6nmg Kot pe TN Pondela TV YToAOYIGT®OV, 01 0010l GNUEIMGAV TEPATTIO
avATTLEN OTIG LEPES LLOG.

ZOUTEPUAGHOTIKA AOTOV HUTOPOVLLE VO SOGOVUE MG OPIGHO TNG “ZTUTIOTIKNG TO
ovvnBéotepo Kot TAEoV Yvawotd optopd tov R.A. Fisher (1890-1962), matépa tng
GUOYYPOVNG LTATICTIKNG:

2T0TIoTIKY €ivotl éva GOVOAD apydV Kot HeBodoAoYLDVY Yia:

. TO GYESOGUO TNG dladIKaGiog GVLAAOYNG OEOOUEVDV
. T1 GLVOTITIKY] KOl OTTOTEAECUATIKT TTOPOVGIOOT) TOVG
. TNV avaALoT Kot EE0YmYN OVTIGTOLY®MY GLUUTEPUCUATMV.

O KAd0O0g NG ZTUTIOTIKNG TOV ACYOAEITAL LE TOV TPMTO GTOYO AEYETOL GYEOLO-
opdg mewpapdTmv (experimental design) evo, e Tov de0TEPO aGyOAEITOL 1) TTE-
prypa@ikn otatioTikn (descriptive statistics), Tov amotedel KOl TO AVTIKEIUEVO
HEAETNG oG 0T GVVEXELD. TELOG, N EMAYOYIKN GTUTIGTIKY 1) GTUTIGTIKI] GV-
prepaspotoroyio (inferential statistics) mepilapfaver Tic pebodovg pe Tig omoieg
YIVETOL 1] TPOGEYYION TOV YOPUKTNPIOTIKDY EVOG HEYAAOL GLUVOLOV dESOUEVMV,
HE TN UEAETN TOV YOPOKTNPICTIKOV EVOG UIKPOD DITOGLVOAOL TMV JEGOUEVMV.
‘Etot av, yio mopdderypa, o Atevboving evog oyoleiov eEetdlovtag éva detypa
100 amovci®v TV HodNTOV amd T0 GHVOLO TOV OTOVCIOV EVOS TPLIVOL OVOL-
QEPEL 6T0 GVALOYO TV KabnyNToOV 0Tt 20 amd tig 100 arovsieg etval adtkoioAd-
YNTES, TOTE AMAMG TMEPLYPAPEL CVTO TOV TOPATPNCE. AV OUOG OVUPEPEL OTL TO
20% TtV amovcldV elvol adkaloAOYNTES, TOTE GUPAEPAIVEL OTL TO TOGOGTO TMV
amoVcIdOV OAMV TV HadnNTdV ToL GYoAeiov gival (epimov) To 1d10 pe aVTO TOV
detypatoc. [IpoPaivel dniadn oe (o exay®y omd 1o delypa otov TANOvGUo.

H Ztatiotikn onuepa xpnoonoleitat evpHTaTo, 6 OAOVG GYEGOV TOVE TOUEIG TNG
avBpomvng dpactnprotntoc. Baoikés Evvoleg tng LTatioTiKNng €YoV glo 0PN -
o€l Kol eVeoUaTmbel oe OAEG TIG EMOTNHES. ATO TIG AvOpomioTikég, Nopukég Kot
Kowovikég Emotpeg (Apyororoyia, Aaoypapic, Kowvwovioroyio, Anpoypaeio,
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...), Tig Duowég Emompeg (Pvown, Xnueio, Actpovopa, ...), Tig Emotpeg
Yyeiog (Iatpuch, Pappaxevtikng, Bioloyia, ...), Tig Teyvoroywég Emotipeg (Mn-
yovoroyia, Tomoypaeia, Novanykn, ...) uéypt tig Emomueg Owovopiag kot At-
oiknong (Owovopukd, Xpnuoatiotnplokd, Alaenuion, Marketing, ...), PAémovpe
VO, VITEGEPYETOL 1] ZTATIOTIKY E1TE E TNV APYIKN TEPLYPOAPIKT LOPPT TG EITE LE
TIG TPONYUEVEG OVOAVTIKEG TEXVIKEG TNG.

H avdivon otatiotikdv epguvav gival To KupLoTePo epyoreio Epevvag o€ Eva Je-
YOAO PAGLLO EPAPLOYDV TOV TOPATAVE® EMGTNUOV. Ot £pguveg TV avlpdTIVEOV
TANOLGUOV (CLYVA AVOPEPOLEVES KO OG ONUOCKOTGELS) ATOTEAOVY GTTOVOAIES
YEG PACIKNG YVOONG TOV KOWOVIKOV ETIGTNU®V. O1KovOopoAdYol, WYuyoroyorL,
KOW®VIOAOYOl KOl TOATIKOL EMICTNUOVEG HEAETOVV TTowKida Béuata Ommg Tpod-
TUTLO. EG0OWV-EEO0MV TOV OTKOYEVELDV KOl TOV EMXEPNCEDV, TNV ETOPACT TNG
EMOYYEALOTIKNG QTOGYOANOTG TV YUVOIK®OV GTIV 01KoYEVELOKT {®N, TIG GLuYKOL-
VOVIOKEG Kot TOEIOIOTIKEG GUVIOEIEG TOV KATOIK®OV oG TOANG, TIG TPOTIUNGELS
TOV YNeoeop®mV Y10, Tovg vrroyneiovg Kot 15 0écelg tovg. [ToAhd mpoPfinua-
T TOV OVTILETOTILOVV GNUEPQ OL EMLYEIPNGELS OLPOPOVY T O1OTHPNGCT, OVTIKO-
TAGTOON 1 TO KPIGIO ONUEID aVTOYNG CLOKELMOVY 1 TPOCOTIKOV. O dtevbuvTig
pog Propnyaviog mpénet va gival o€ 0£0M vo KATAVOEL GTOTIOTIKEG EPEVVEG TTOV
aQOPOVY TNV TOOTNTO TOV TPOIOVTOG KoL TNV OLOSOTIKOTITO TNG TOPAYMYIKNAG
dwdkaciog. [Tpémet emiong va avTAapPAvEToL TNV ATOTEAEGLOTIKOTITA TG O101-
ENIONG KOl TIG TPOTLUNGELS TOV KOTOVOAMTY] GE o £pEVVa ayopdc. Zvppov-
AEVOUEVOC KOl TOV GTOTIOTIKO LITOPEL VO TAPEL CWOTEG AMOPAGELS OLVOPOPIKE LIE
TNV EXEKTOON 1 UN TNG EMLXEIPNONG. ZNUEPQ KAOE Y1ATPOG TPEMEL VOl £XEL PACIKES
YVOGELS XTATIOTIKNG oL Ba Tov Bondincovy 1660 oty épevva 0G0 Kol GTNV Ko
Onuepv doknon Tov Kabe Lopeng Kot 100VG 1Tpikoy 1 PlolaTpikov, yeEviKod-
tepa, enayyéipatog. H EOvikn Xtatiotikn Yanpeoio kdbe yopog dievepyet og
TOKTE YPOVIKA SLOGTALATO SEIYUATOANTTIKEG EPEVVEGS, Y10l VO TTAPEL TANPOPOPIES
Yo ToV TANOPIGUY, TNV ATOGYOANCT KOl TNV OVEPYIN GTN YOPA. AVAAOYO LE TO
OTTOTEAEGLLOTO, OIOLUOPPOVETOL KOL T KUPEPVNTIKN TOALTIKT 6T OEpHOTO OVTA.
[Tépa amd OA0 oVTE, SOMIGTOVOVLE OAOEVA KOl TEPIGGOTEPO VAL YiveETaL YPNoN
peBOd®V TG LTaTIOTIKNAG Y10 TV VIOGTHPIEN S1dpopmv Bécemv. AkOpo Kol GE
TNAEOTTIKEG AVTITOPAOEGELS (KVUPIG 0 TPOEKAOYIKEG TEPLOOOVG) PAETOVLLE TOVG
GUVOHIANTEG VOL KAVOLV XP1oT1 0plOU®V, GTOTIGTIKAOV GTOLXEI®MV, YPOPNUATOV Kol
Sy PAUUATOV, Y10 VO, SDGOVY EYKLPOTNTA OTIG OTOWELS TOVE KOl VoL TTEICOVV Y10l
T AEYOUEVE TOVC,.

[Mopomdve Exovv avapepbel ehdyioto amd ta Tedio EPUPLOYDOV TNG ZTOTIOTIKNG.
[Ipopavmg pio AETTOUEPNG TEPLYPOPT] OADV TOV EPAPUOY®V deV givar dvvartn. H
HEAETN OUMG KOt 1] YVMOGT TNG ZTOTIGTIKNG Bondd Oyt OvVo 6T 6mGT Xp1on Tov
YVOOTOV PEBOO®V ALY Kol GTNV oVATTUEN VE®MV TEYVIKAOV Y10, TNV OTOTELEC O
TIKOTEPT] EEQLYMYT YPNOUDV GUUTEPAGUATOV.
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2.1 BAZIKEXY ENNOIEX

IlinOvouds - Metafiintés

Onwg avapéphnke kot TPoNyoLUEVMG, ALTO TOV LG EVOLOPEPEL Elvar va eEeTd-
GOVLE T GTOLYEID EVOG GLVOAOL OC TTPOG VO 1 TEPIGCOTEPO. YOPOKTNPIGTIKA
T0VG. AuTtd cLUPaLvVEL, Yo TOPAdELY LML, OTOV EVOLOPEPOLOCTE Y10.:

) TIG TPOTIUNGELG TV YNPOPOPOV EV OYEL TOV TPOGEDY EKAOYDV

B) Tov ap1Bud TV VTOAANA®V oG eTtyeipnong

Y) 10 VYOog, T0 Pépog, TNV OPAdA CiplaTog Kot TO GUAO TOV HadNTOV NG

I'" 16&ng Avkeiov

) TIC GUVETEIEG TOV KOTTVIGLOTOG GTNV VYELR TOV KATVIGTMV KTA.

e kabévo amd ta mapadelypota outd £xovpe Evo chvolo kot BEhovpe va eEETA-

GOVLLE TO GTOLYELD TOV MG TPOG £VA 1} TEPIOCOTEPO YOPAKTNPIOTIKA TOVG. 'Eva Té-

1010 6VUVOLO Aéyetan TANBvopog (population). Ta otoryeio Tov TANBVOUOV GLYVA

avVaQEPOVTAL KOl MG HOVAdEG N dtopa Tov TANBLGUOD. XT0 TPOTO TAPASELYLLO

EYOVLE TO GUVOAO T®V YNPOPOPOV Kol HAG EVOLOPEPEL 1 TPOTIUNGT TOVG, TOL0

“xoppa’” .y, vrootnpilovv. 1o Tpito mapdaderypo £xovpe T0 GHVOLO TV Hodn-

TV g [ Avkelov Kot pog evOLopEPOLY TO TEGGEPN YUPOUKTNPLOTIKG TOVG: VYOG,

Bapog, opdada aipaTog Kot OAO.

To yopoxTnploTikd mg Tpog To. omoio e&etdlovpe Evav TANOLGUO AEyovTal PHETA-

PAnTég (variables) kot Tig cvpPoirilovue cuviBwg pe ta Kepaaio ypaupota X,

Y, Z, B,... Ot duvotéc Tinég mov umopel vo mhpet e petafAnti Adyovtor Tipnég

™G peETuPAnNTS. Ao TN Sradoyikn EETAOT TOV ATOU®Y TOL TANOLGLOV MG TPOG

£VOL YOPOKTNPLOTIKO TOVG TPOKVTTEL LI GEPE Ad SEOOUEVA, TTOV AEYOVTOL GTOTL-
oTIKG dedopéva 1 Topatnpnoels. Ta otaTioTikd dedopéva dev givarl Kat’ avaykn
dwpopetikd. o mapddsrypa, ov e&etdlovpe TV opade aiploTog &K OTOUMY,

T OTOTIOTIKG dedoUEVA 1] TOPATNPNGELS TOV Ba TpoKLYOLY UTopel va elvar: A,

B, A, AB, O, AB, AB, AB, O, B. Ot duvatég 6pmg TIES Tov HTopel va TapEL N

petafAnt “opdda aipotog” eivor ol NG téooepig: A, B, AB kot O.

Tig petaPintég Tig dStokpivovpe:

1. Xe moroTiKég N KATNYOPIKES PETAPANTEG, TV OmOiV Ol TIUEG TOVG JEV gival
apBpoi. Tétoleg gival, yio mapaderypa, n opddo aipatog (pe Tyég A, B, AB,
0), T0 VA0 (e TIHESG ayOpL, KOPITGL), Ol GUVETELIEC TOV KAMVIGUOTOS (e TILES
KOPAOKG VOOTLLOLTOL, KOPKIVOG KTA), OTMG EMIONG KOl 1] OTKOVOLIKY] KOTAGTAGN
Kol 1 vyelo ToV avlpdTOV (Tov UTopel Vo YopaKTNPIGTEL MG KOKT, HETPLA,



59

KOAN 1 TOAD KOAT), KOODG Kol TO EVOLOQEPOV TV LAONTOV Y10 TN LTOTIOTIKY,
OV UTOPEL VO YOPOKTNPIOTEL WG VYNAO, LETPLO, YOUNAO 1 undapuvo.

2. Xe mwoooTikég PeTafAnTéc, Tov omoiwv ot TG glvarl aptBuol kot diakpivo-

Vot

1) Ze owKprtég petaPAntég, mov maipvouy Hovo “pepovopéves” tipéc. Té-
ToleG HETAPANTES Elva, Yo TAPASELYLLA, O APIOHOG TV VIOAAA®VY LLOG
emyeipnong (pe tipés 1, 2, ...), to amotélecpa g piyng evog Laptov
(ne Tyég 1, 2, ..., 6) KTA.

ii) Xe ovveyeig peTafANTEC, TOV UTOPOVV VO TAPOVY OTOLAONTOTE TIUN EVOG
OLGTNLLOTOG TTPAYUATIKOV aplOumv (a, f). Tétoleg petafintég eival to
Vyog kat to Bapog tov pantodv e I Avkelov, o ypdvog mov ypetdlo-
vtol ot pedntég vo amavtinoovy ota Béuata pog e&étaong, 1 OlpKEL
H10G TNAEPOVIKNG GUVOIIAEENG KTA.

2viioyn ZratioTik@v Asdousvay

"Evag tpomog yio va Tépov e TIG 0mapaitnTeEG TANPOPOPIES TOL YPELLONOCTE Y10
Kdmoto TAnBuoud eivon va e€etdoovpe 6Aa Ta dropa (otolyeia) Tov TANBLoUOD
MG TPOG TO YOPAKTNPIOTIKO TOV pag evolapépel. H pébodog avtr cuAioyng tov
dedopévav koleitoan amoypa@n (census). ['a mapddetyua, n Xratiotiky Yanpe-
ola g yopag pog (EXYE) kaver kabe 10 ypdvia amoypaen tov mAnbucpov, n
omoia amotelel KOpLo Ty SESOUEVOV dNUOYPOUPIKOD, OTKOVOULKOD, ELTOPIKOD
Kot Bropmyoavikod yapaxtipa. H televtaio amoypaen Eywve to 1991.

Xe ToALEC OPmC TepmTMOELS N e€€taoT OAmV TV Povadwv Tov TANBvouo &i-
vat dVoKoAN N akopa kot advvatn. ‘Evag vroynelog Bovievtnc, yio mapddetypa,
TPV Ao TIG EKAOYEG Elval SDGKOAOD VO EEETAGEL OAOVS TOVG YNPOPOPOLG, Y10 VL
Tpocdlopicel L avTiinym £xovv yio Ti¢ B€ce1g Tov. Emiong o k6mog, o xpovog Kot
T £€0d0 oL ypetdlovtal Yo T SEENYMYN UG amoYPoueNS Elval TOAAEG POPES
apKeETd PEYAAa, 10imc 6Tav 0 TANBVGLOG TTov e&eTaleTan eivan apKeTd peydAoc.
E&dALov évag KOTOOKEVAGTNG EKPNKTIKMOY UNYOVIGULOV 1] NAEKTPIKOV AVYVIDV
gtvat adHvoTo va doKIHALEL OAOVG TOVG TOPAYOLEVOVG LUNYOVIGLOVG, Y10, VOL EAEY-
YEL TNV OMOTEAEGLOATIKOTNTE TOVG, 1) OAEG TIG TOPAYOUEVEG AVYVIES Yo VO EAEYYEL
10 XpOvo (ong tovg. Opoime o YTpdg Y10 Vo VITOAOYIGEL TNV ATOTELEGHLOTIKO-
™NTo EVOG VEOU POPUAKOL GTNV KATUTOAEUNGN oG achévelag etvatl adbvato va
TEPLUEVEL VO, SOKIHOGTEL TO PAPHOKO 0 OAO TO ATOLO TTOV TACYKOLV OO TN GL-
yikekpévn actévela. Omov Aowmdv 1 amoypagn elvar SOHGKOAN, addvatn 1| OlKo-
VOLIKA Kot ¥povViKé acOU(popn, 0 gpguvntig Lalebel TAnpopopieg amd Kimol
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LKpY] OpAda 1] LTOGVUVOAO TOL TANBVGLOV, TO omoio kaAeital detypa. Kavet Tig
TOPOTPNGELS TOV GTO OETYIO OVTO KO PETA YEVIKEVEL TOL GUUTEPACUATA TOV Y10
oAdKAMNpo tov TAnBucpd. Ta cvpmepdopoto Opmc mov Ha TpokLYOoLV amd T
perétn tov detyparog Ba givor aglomoto, Oo 16yvOVY INANOT LE IKOVOTOUTIKNY
axpifeia yio ohOKANPpo ToV TANOLGUO, 0V 1] ETA0YT TOV SETYHOTOC YIVEL LE COGTO
TPOTO, MOTE TO Oelypa va givat, dmwg AELE, AVTITPOCMOTEVTIKO TOV TANOLGLOV.
Xy pdén, €va delypo Bempeital avImPosOTELTIKO VOG TANBVGHOV, 0V £XEL
emAeyel Kot T€T010 TPOTO, MGTE KAOE povada Tov TANOLGHOD va €xel TV o1
duvatdtnTa vo emieyet.

H emiioyn 10V avTimpos®meLTIKoy delyaTog ivol “eK TV @V ovK Gvev”. Amo-
tehel ToAO cofapn kot S0oKoAN dradikacio. O KaKOG oyxedlocHOG Kot 1) EKTEAEST
NG OTOTICTIKNG EPELVOAGC, 1) UM AVIUTPOCMTEVLTIKOTNTA TOV OEIYLLOTOG, O U1 O®-
070G KaBop1GHOG Tov HEYEBOVE TOV JEIYHOTOC OmMOTEAOVV UEPIKE POCIKA LELO-
VEKTNLOTO 0TN O1001KOGT0 ETAOYNG €VOG OeiyloToc. ATd TV GAAN TAELPE, GTIC
amoypapEG amarteital cuvnBLG peydrog apBuds amoypapémv. Tlapovoidletal
€101 1 avAyKN TPOSANYNG Kot eKaidevong peydiov aptfpod vroriniov. Adywm
TOV PEYAAOV YPOVOL KOl KUPIMG TOV CUOVTIKGOV £E00MV OV OTOITOVVTOL, TOA-
AEG QOPEC YPNOUOTOIOVVTOL OVETOPKMG EKTALOELUEVOL OTOYPOUPEIS e KIvOuvo
VO GNUELDVOVTOL QBN 0QEIAOUEVH G 0VTOVC.

A&ilel va onpewmbel 6TL pio “mPOCEKTIKN)” EMAOYN HKPOTEPOL JEIYLOTOG etvat
SVVaTOV Vo 0DGEL KAADTEPO OMOTEAEGUATO OO EVO LEYOADTEPO OETYIO TOV OEV
&xel exheyel KatdAAniao. Evoektikd eival To Topadetylo Tmv TpoedPIKAV EKAO-
yov tov HITA to 1936. To meprodikd Literary Digest ypnoipomoldvog delypuo
2.400.000 atopmv mpoPreye vikn tov Landon pe mocootd 57%. Avtifeta, to
onpookomkd ypapeio tov G. Gallup ypnowwonowwvrog deiypa 50.000 atodpwv
npOPLeye 10 OGTO AMOTELEGHA TOV Nt Vikn Tov Roosvelt pe mocooto 62%! H
TOTOYMONG OTOTLYI0 TG ONUOGKOTNGNG TOL TEPLOOIKOD OPEINATAV GTO YEYOVOG
0T T0 O&lypa TOV EXEAEYT OEV NTOV OVTITPOCOTEVTIKO TOV TANOLGLLOV.

Ot apyég kot ot péBodot yror T GLAAOYN Kol aAVAALGT SEDOUEVOV OO TEMEPQ-
opévoug TAnBucpoig givar To avrtikeipevo g Agtypatoinyiag (Sampling), wov
amoteAel T Pdon g XtatioTikng. ['evikd, pmopovpe vo Tovpe 0Tl 1 opydveon
NG GLAAOYNG Kol EMEEEPYOTING TOV GYETIKMY OESOUEVOV KOl TANPOPOPIOV Yi-
VeTal Kotd TpOmo oL yio 0edopéVn akpifela vo ETITVYXAVETOL TO YOUUNAOTEPO
duvatd KOGTOG 1, AVTIGTPOPMG, va. e&acpaliletar n péylotn duvarh axpifelo mv
omoiay EMTPEMOVY T, LEGA TTOV JOETOVLLE.
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AXKHXELY

IToteg amod Tig TopaKdTe HeTafANTEG £IVOL TOIOTIKEG KOl TOLEC TOGOTIKEG;
A0 TIC TOGOTIKEG TTO1EG €IvVOl SIOKPLTEG KOl TTOLEG GUVEYEIC;

o) Bapog o71) Toémog KaTaymyng

B) ApBudc tpoyaicvv atvynudtov {) Endryyelpo

v) ©VvA0 1) Ap1OUOG TOOLUDY GTNV OIKOYEVELDL
8) OoyevelokY| KOTAoTOON 0) BaBpoAoylo oto ordit

€) ZrdBun g Alpvng tov Mapabdva 1) NOOUEPO YOVOIKEIDY TOTOVTCLOV.

T1C TOPOKATO TEPITTMGELS TOEG UTOPEL VAL VOl 01 LETAPANTES TOV HOG
evolapépouv; Na yivel 1 S1GKPIOT TOVG GE TOLOTIKEG 1] TOGOTIKEG KOl VOl
avaeepBohyv peptkég SuvaTEG TIULEG TOVG:

a) E&etalovpe éva delypo vToAANA®Y piog etatpeiog.

B) E&etdlovpie éva detypo Tpoldvtwv omd Hio Topayyn.

v) E&etalovpie éva detypo tniebeatdv.

d) E&etalovpe Toug KoAaOOoPAIPIGTES LOG OLADOG OE EVAV OYDVOL.

INo va Bpovpe moleg ekmOUméEG GtV THAEOPOST £YOVV TN UEYOAVTEPN
OKPOOUOTIKOTNTO, amopacicaue vo mapovue ogiypa 500 tmAiebeatmv.
ITowog ivat, kaTd T YVOUN GOC, O KOADTEPOG OO TOVG TAPUKAT® TPO-
TOLG, Y10, va, Tapovpe to detypa; Etval kadvtepo va tapovpe:

o) povo Gvopeg, B) novo yuvaikeg, y) atopa amd TG LeydAeg TOAELS

d) Gropo Lovo omd TNV emapyic., €) ATOUO OO SLAPOPEG TEPLOYEGS.

T1 €yete va mOPATNPNGETE Y10, TO TOPAKATO EMAEYOUEVA OElypoTOL,

o) ['a vo Bpodpe To T0c0GTA TV aVOP®V Kol TV YOVoIK®V oty EALY-
da, TNYoivouE GE Ui LEYOAT GTPATIMTIKY] LOVADQ, Kl pOTAIE OAOVS
TOVG GTPUTIDTES, TOGOL AVOPEG KO TOGES YUVOIKEG VTLAPYOLV GTNV Ol-
KOYEVELL TOVC.

B) Kamotog BéAet va oynpatiost i 10€a Y100 TO OTOTELEGUO TV EMEP-
youeVOVY BovievTik®v ekloydv. Tniepmvel Aoumdv 6e Guyyevelc Kot
@1AOLE TOV KOt TOVG POTAEL GYETIKAL.

v) o vo ekt cov e 1o Kot Kean €160onua. tov EAAMvev taipvov-
pe éva detypa amd to Kolwvakt tov ABnvav.

d) ' var dodpe TG drookedalovv ot VEOL TNG YDPOG LG EMAEYOVLE
KATo1ovg podntég amd didpopa AvKelo TG ATTIKNG.

€) O dtevbuvtrg evog Avkeiov amoPiacioe Vo Kataypayel Toug Adyoug
™G amovciag TV HadnTdv amd 1o AVKE0 Kot TN SLAPKELD TNG OKOL-
dMUaikng ypovide. 11’ avtd tov Adyo mpe wg delyua 6G0VG amovcio-
cav to Nogpppio.
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2.2 HAPOYZXIAXH XTATIZXTIKQN AEAOMENQN

2ratiotixol Ilivakxes

Metd 1 GLALOYN TOV GTATICTIK®Y OE00UEVMV EIVAL AVAYKAiO 1) KATOOKEVT] GL-
VOTTIKOV TIVAKAOV 1] YPUPIKAV TUPUGTACEDV, OCTE VoL EIVOL EDKOAN 1| KATAVOT-
01 TOVG KO 1 EEXY®OYT COOTMV GLUTEPAGUAT®V. H TapovsiooT Tov 6TaTioTiKdv
dedOUEVMV GE TIVOKESG YIvETaL IE TNV KOTOAANAN TOTOOETNON TOV TANPOPOPLOV
G€ YPOULES KO GTNAEC, LLE TPOTO TOL VAL SIEVKOADVETOL 1] GUYKPIOT TOV GTO(EIDV
Kol 1] KOADTEPT EVIUEPMGT] TOL AVAYVAOGTN GYETIKA WE TN doun Tov TAnBvouon
OV EPEVVALLLE.

Ot wivakeg dtakpivovtot 6Tovg:

0) YEVIKOVG TTIVOKES, Ol 070101 TEPLEYOVV OAEG TIG TANPOPOPIES TOV TPOKVITTOVY
oamd pio oTaTIoTIK) €pevva. (GVVNOWMG [l apPKETE AETTOUEPEIOKA CGTOUYELD) KOt
OTOTEAOVV TNYEG GTUTIOTIKAOV TANPOPOPI®Y TN d1dbeon TV EMOTNUOVOV-E-
PELVNTOV Y10, TOPATEPE OVAALOT KOl EE0Y®YN CUUTEPAGLATOV,

B) eWdkovg mivakes, ol omoiol givar cuvomtikoi kol cageilg. Ta croyeio Tovg
ouvnOmg Exovv ANedel amd ToVG YEVIKOVG TIVOKEC.

KéBe mivakag mov £xel KOTOGKELAOTEL GOOTA TPEMEL VOL TEPLEYEL:

o) TOV TITAO, TOV YPAPETOL GTO EMAV® UEPOG TOV TIVOIKO KOl ONADVEL LE GOPNVELDL
KOl GUVOTITIKG TO TTEPLEYOLEVO TOV TTIVOKAL,

B) T1c emKEPAAIdES TV YPOUUDV KOl GTNADV, TOV dEiYVOVV GUVOTTIKE TN GUOT
KO TIG LOVAOEG PETPTONG TV OESOUEVOY,

Y) T0 KUpLo 6o, (Kopuod), mov TEPLEYEL OLOYDPICUEVO HECH GTIG YPOLMES KoL
OTIG OTNAEG TO OTATIOTIKG OEOOUEVO,

d) TNV ANYN, TOL YPAPETAL GTO KATM UEPOC TOVL TIVOKE Kol OElYVEL TNV TPOEAELGN
TOV GTATICTIKOV GTOYEIMV, £TCL OGTE O AVAYVAGTNG VO AVOTPEXEL G ATV, OTOV
embupet, yio emoAnBgvon otoyeiwv 1 Yoo Ay TEPIGGOTEP®V TAPOPOPIDV.
[Mopoxdto divoviot peptkol 6TATIOTIKOT TIVOKES, TOL dIEVKPVILOVV TNV EQPAPLO-
Y1 TOV TPOTYOVLEVOV EVVOLDV.

Mivakag 1
[TAnBvcopdc g EALGSOG (o exatoppvplo) Kot LEYAAES OUAdEG NAIKIDV
Hiwcdo | Amoypaon| | Amoypaor| | Amoypaen | Extiunon | Extiunon
(o€ é1) 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

I[Inyn: EXYE, 1996




ivoxog 2
Emoedveia kot tAnbucpog tov katoknpuévev vioudv g EAAGSas pe
mAnBvopd, katd v anoypaen tov 1991, dve tov 10.000 katoikmv.

Katownpéveg Emodveio | TIAnBuopoc katd tig amoypoeEs
vioot G€ T.XM. 1971 1981 1991
Kpnm 8.261,183 | 456.471 502.082 | 539.938
Ebvfota 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
Kepaiinvia 734,014 31.787 27.649 | 29.392
Képropa 585,312 89.578 96.533 | 104.781
Zapog 477,942 32.664 31.629 | 33.032
Anuvog 476,288 17.367 15.721 | 17.645
Zdxvvhog 406,612 30.180 30.011 | 32.556
Nagog 389,434 14.201 14.037 | 14.838
Bdc0g 383,672 13.316 13.111 | 13.527
Agvkada 301,106 22.917 19.947 | 19.350
Kag 287,611 16.650 20.350 | 26.379
KaAivpvog 110,581 13.097 14295 | 15.706
Zodapiva 91,503 23.065 28.574 | 34272
XbHpog 84,069 18.642 19.668 | 19.870
Aiywa 77,014 9.553 11.127 | 11.639
IInyn: EZYE, Anoypaoen 1991
Mivakog 3
Epyatikd atvoynuoto Katd opddec nAKimv
"Etn 1990-94
Hxio 1990 | 1991 | 1992 | 1993 | 1994
Kdatw 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
YHvoro 27846 25185 25063 23959 22608

[Inyn: IKA, EAAnvikoé Ivetitovto Yytewng kot Acpdietog g Epyociog
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MMivoxog 4

Xopakmnprotikd 40 podntov I 1aéng evoc Avkeiov.

BaBpog Yyog | "Yyog

a.0 | @OXo | Acyorio *| ApOuodg | pabnpotikedv | Ywog | Bapog | matépa | pmtépag
adehomv | B Avkeiov | (ecm) | (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: Yrnoloylotég, 2: AOAntiopds, 3:Atackédaon - Nticko, 4:Movoik,
5:Tnkedpaon -Kunpatoypdeog, 6:Atdfocpa eEmoyoricdv Ppiiov, 7:AMko

Inyn: Astypatolnmriky épevva peta&d pobntov lov Avkeiov Apapovoiov (Zent

.798).
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Ilivakxes Katavoung Zvyvotytwy

Ag vmobécovpe OTL X, X, ,..., X_ €tvar ot TiéG pag petaPAnmg X, mov apopd ta
dropa evog detypotog peyéboug v, K < V. Tty tipn x; avtiototyiletar n (amdAivn)
ocvyvétnta (frequency) v,, dNAadn o puoKog apBUOS oL delyvel TOGES POPES
epaviCeror n T x, g eEetalopevng petapAntng X 6to GHVOLO T®V TaPATH-
pnoewv. Eivar eovepd 611 0 a0poispo OA®V T®V GUYVOTATOV €ival i60 pE TO
péyebog v Tov delypatog, dniodn:

vV, +V, +..+V, =V (1)
[No mapddetypa, yoo tn petafinti X: “apBudg adehpmv”’ Tov mivaka 4 o1 cuyvo-
™reg Yo Tig Tég X, = 0, X, =0, X, =2, X, =3 glvay, avtictoya, v, =8, v, =22,
vy=T7,v,=3 ne v, +v, +v, +v, =40. O vroroyicHOG TOV GLYVOTHTOV YiveTar
LE TN O1aA0Y1] TOV TAPUTNPTCEDVY, OTOS POIVETOL GTOV TOPAKAT® TivaKa 5. Ato-
TPEYOVTOG LE TN OEPA TN AloTO TV dEd0UEVOV KOTAYPAPOLLLE KAOE TOpaTpNoN
HE GUUPOAIKO TPOTO GOV Lo YPOUUY “ | 7 6TV ovTiGTOtYn T TG LETOPANTIG.

Hivakag 5
Katavopn cvyvotitov g petafAntig X: “apBpnog adeApmv” tomv podntov
ToL Tivaka 4.

Ap1Opog ZyeTIKn 2xeTikn
AdEAPDV Awhoyn Yoyvotra | Zoyvotnta | Zoyvotnto
X Vi /i /i %

0 M 8 0,200 20,0
1 HAT AT 1 1T ] 22 0,550 55,0
2 HAT 11 7 0,175 17,5
3 1 3 0,075 7,5

>Hvolro: 40 1,000 100,0

Av dtpécovpe ™ cuyvotnTo v, e T0 péEyebog v Tov delypatoc, TPoKUTTEL N
oyeTiKn ovyvotnra (relative frequency) £, g tiung x;, dSniadn

f=Yi=1 2,k )
v

[Mo ™ oYeTIKn) GLYVOTNTA IGYVLOLV 01 IOIOTNTEC:

) 0<f, <lywi=12 .,k apod 0<v,<v.

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

v \4 \4
f+f,+.+f =—+2+..+-=
v v \4 v

VitV e
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Zovi0wmg, TIg OYETIKEG oLYVOTNTES [, TIC EKQpALlovlEe EMl TOLG EKOTO, OMOTE GUL-

BoiriCovtar pe £, %, omhadn f,% =100 f,. o mapddetypia, ot GYeTIKEG GLUYVOTN-

TEG YL TIC TWES X, =0, X, =1, X; =2, X, =3 mg petaPAntig X: “apOpdc ader-

@OV~ glvat avtioTolymc:

=8 020, £,=22-055 f=L=0175 ka f,=—-=0,075 e
40 40 40 40

f+f,+f,+f,=020+0,55+0,175+0,075 =1,

Yovenag f % =20, f,%=55 {1%=175 xm f,%=75pe

f,%+ f,%+ f,%+ f,% =100.
Ot mocotteg X, v,, f; v éva Setypo GLYKEVIPAOVOVTOL GE VO GUVOTTIKO Ti-
VOK0, TOL OVOUALETOL TIVOKOS KOTAVOUNS GUYVOTHTOV 1] OTAN TIVOKAS GLYVO-
TNTOV.
[No o petafant, To cdvoro Tmv Cevydv (X;, v,) Aéue 6Tt amotelel TNV KaTavout)
GLYVOTHTMYV K01 T0 GOVOAO TV (evyav (x;, f;), N tov levynv (X,, £, %), Tv KoTa-
VO] TOV CYETIKMOV GLYVOTITOV. XTOV TivaKe 5 Tapovctdlovtal 0l KOTOVOUESG
GLYVOTNTMV KOl CYETIKMOV GUYVOTATOV NG HeTaPANTc X: “apBudc adehpdv”
TV podntav Tov tivaka 4.

ABporertikég Lvyvortnteg

2y TEPInTOON TOV TOGOTIKOV PETUPINTAOV €KTOC AmO TIG GLYVOTNTESG V,
Kot f, ypnowomoovvtal cuVNOmMG Kot Ol AEYOUEVEG GOPOIGTIKEG GLYVOTY-
teg (cumulative frequencies) N, kot ot a@poroTikés oyeTIKES GLYVOTNTES
(cumulative relative frequencies) F), ot onoieg exppalovv to mAnBog Kot To mo-
GOGTO AVTIOTOL(O TV TOPOUTNPNCE®Y TOV &lvol pukpdtepeg N 10€¢ TG TIUNG
X.. Zoyva ot F; molamhacialovtar eni 100 ekppaldueves £tol ent To1g exoto,
mradn F,% =100F;, PAéne mivaka 6. Av ot TWéS X, X,, ..., X, HOG TOGOTIKNG
petafAnme X eivar oe avéovoa 01dtasn, TOTe 1 afpolsTIK) GLYVOTNTO TNG TI-
wig x, eivar N, =v,+v,+...4+v,. Opow, n abpoloTIK GYETIKH GLYVOTNTO
givor F=f+f,+...+ f, ywi=1 2, .. k. To wopaderypa, yoo ™ petaPin-
™m X: “apbpdg adeloav”’ tov mivaka 4 eivar N, =v, =8, N, =v, +v, =30,
N, =v,+v,+v, =37k N, =v, +v, +v, +v, =v =40, ondte

F =1 =0,20, F,=f+/1=0,75, F =1 +f,+/=0925 xu
F,=f+/f,+f,+f, =1 o0mote F%=20, F,%=75, F,%=92,5 kot

F,% =100. Eiva1 pavepd 0T1 163000V 01 GYECELS:
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v,=N,v,=N,-N,,...,v.=N_-N_,
Ko
fi :E> f‘Z =F;_F}’ R f;( :FK_FK—I'

Mivaxkag 6
Katavoun cuyvotitov Kot afpoioTikdv cuyvoTT®V TG LETAPANTNC “aptuog
AdEAPOV” TV pHodNTOV TOL TTivaka 4.

Ap1Buog ZxET. XyeT. AbBpoto. | ABpototikn | ABpoioTikn
adeAPOV | Zoyxvotnto | Zuyv. Soyv. Soyv. Yyet. Zoyv. | Zyet. Zuyv.
i Vi Ji 5% N; 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

>hvoho: 40 1,000 100,0 — — —

I'pagixy Hapaotaocy Katavouns Loyvoryrtwv

To otatiotikd dedopéva mapovc1dlovtol TOAES POPES Kol VIO LOPPT] YPOPIKDOV
TOPAGTACEMV M Storypappdtev. Ot Ypagikég TaPUCTACELS TAPEXOVY TO GOPN
EIKOVO TOV YOPOKTNPIOTIKOD GE GYECT LUE TOVG TIVOKEG, VAL TOAD O EVOLOQE-
POVGEG KOl EAKVOTIKEG, Ypig BEPata Vo TPOSPEPOLVY TEPIGCOTEPT) TANPOPOPia.
OO EKEIV TOL TEPLEYETOL GTOVG OVTIGTOLYOVG TiIvVOKES GLuyvoTNT®V. Emi mAéov
HE Ta S1oypAUUOTO SIEVKOADVETOL 1] GVYKPLIOT| LETAED OLOEOMV GTOLYEI®V Y10 TO
1010 1 Y10 S1OPOPETIKEL YOPOKTIPIGTIKGL.

Y7rapyovv S10¢popot TPOTOL YPUPIKNG TOPOVGINCTG, AVALOYQ LE TO €100 TOV de-
dopévav mov Exovpe. Onwg OULMG Ol GTATIOTIKOL TIVOKES £TGL KO TO GTATICTIKA
SlypAapLaTe. TPETEL VO GLVOJEVOVTAL OO o) TOV TITAO, B) TV KAitoKe HE Tig
TIWES TV peyebdV mov anekovilovtal, Y) To vaopvn e Tov eneényel cuvndmg Tig
TIUEG TNG HETAPBANTAG Kot §) TNV TNYY| TV SES0UEVOV.

a) Pafooypouua

To pafodypappa (barchart) ypnoylomoleitol yio T YPAPIKY TOPAGTOCT) TOV T1-
OV oG TotoTikng petafantg. To pafdoypappo aroteleitor and ophoymdvieg
otnAec mov o1 Baoelg tovg Ppickovian hve otov opildVTIo 1) TOV KATAKOPLOO
aéova. Xe kafe Ty g petafintg X avtiotoryel pio opfoymvia GTHAN TNg
omoiag To VYog givol 160 pe TNV avticTOlyn GLYVOTNTA 1 GYETIKN GLYVOTNTA.
‘Etot éyovue avtictoyyo 10 pafodypappa cuyvoTiTOV Kol T0 PUfooypappo
GYETIKAV 6VYVOTNTOV. TOc0 1 amdctacn peta&h TV 6TNAGV 0G0 Kol TO PNKOG
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Tov Bacedv Tovg kabopilovtor avbaipeta. Xtov mivaka 7 €YOVHE TNV KOTOVO-
un cuyxvoTTOV TG HETAPANTIS X: “omacyoinon otov ehevbepo ¥pdvo” Kot ota
oynuata 1(a), (B) o avtictoya pafdoypapiato GUYVOTHTOV KOl GYETIKDY GL-

YVOTNTOV.

MMivaxag 7

Katavopun cuyvotitev yio v anacyoAnon otov eEAe00gpo xpOvo TouG TV

pobntav Tov mivoka 4.

ZyeTikn etk
i Amacyoinon Zoyvotra | cuxvotrta | cuyvoTNTO
X Vi /; Si%

1 Yrohoyiotég 3 0,075 7,5

2 ABANTIGHOG 6 0,150 15,0

3 Alookédaon-viicko 6 0,150 15,0

4 Movoiwkn 11 0,275 27,5

5 Tniedpaon-Kivnpatoypdeog 9 0,225 22,5

6 Adfoocpa eEnoy. BipAiov 3 0,075 7,5

7 Ao 2 0,050 5,0
2OVOLO: 40 1,000 100,0

Mepikég popég o€ Eva paddypapLa GUYVOTHTOV 0 POAOS TV dVO aEOVOV Eivat
duvatdv va avTioTpaeel, Onog eaivetar 6to oynpa 1(B), mov mapioTdveTol 10
POPIOYPOULO GYETIKMY GLYVOTATOV TG 110G petafAntne. Av Béhovue va ov-
YKPIVOLUE TOV TPOTO TTOV TEPVOVV TOV EAEVOEPO ¥POVO TOVG TO AyOPLO. KOl TO
Kopitota, T0TE KATaoKELALOVLE TO PAPOOYPULLN GYETIKOV GLYVOTHTMOV TOV GY1-
patog 1(y), dnwg mpokvmtel omd Tov Tivaka 4.

@

12 1

Alro
10
AdBaopa
8 1 e&moy. PpA.
TnAedpaon
6 1 Kwnpoatoyp.
4 4 Movacni
2 4 Atockédaon
0 - " N ABANTION6C
z ] - g g zd
= ¢ Eg & Er B2 3
B %<3 K -
5 ¥ = §2 g% Hy
g gz =z 3.3
3 =V o + T 1
0 0,1 02 03
(a) ®

Pafddypappa cuxvotitov (o) Kot oxeTikdv cuyvotitav ()
Y10l TV OTAGYOANoN TV HednTdV ToV TivaKa 7.
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£i% 50 1
45 —
40 A ] ,
35 A O Ayépue [ Kopitewa
30
25

MLEJN 5.

H/Y AOMnTiopog  Awockédaon  Movowkn Tniedpaon-  AwdPocpo Ao
Kwnuatoypagog e&woy. Bipriov

)
Pafdoypappio oYETIKOV GLYVOTATOV Yo TNV AmocyOANoN TOV Ladntov Tov Tivaka 4
avéAoya pe o eOAO.

p) dwaypoupa Loyvorytwy

2TV mEPINTMGN TOL £YOVUE L0 TOCOTIKY UETAPANTA 0vTL TOV PpofSOYPAUHOTOG
ypnoponoteital To ordypappa cvyvottov (line diagram). Avto poidletl pe to
pafdoypappa pe povn S1apopd OTL avTi Vo YPNCUYLOTOIOVUE GUUTAYT 0pHoydvia
vymvovpe og kaOe x; (voBéTovtag OTL X, <X, <...<X.) plo k@Oetn ypappn pe
KOG 160 TPOG TNV avTioTo(N GLYXVOTNTA, 0TS PaiveTtal oto oynua 2(a). Mmo-
povpe eniong avti Tov cuyvotNTOV V; ctov kabeto d&ova vo PdAovpe TIC oXETL-
KEC oUYVOTNTES f;, OMOTE £XOVUE TO DAY PUINLE GYETIKAY GUYVOTHTOV.

Evavovtag ta onueio (x;,v;) 7 (x;, f;) épovpe 10 Aeydpuevo mordymvo cuyvoTii-
TOV 1] TOADYOVO GYETIKMV GUYVOTI|TMOV, OVTIGTOLY0, TOV LOG dIVOUV L0 YEVIKY|
10€a Y10, TN LETOPOAN TNG GLYVOTNTOG N TNG OYETIKNG CLYVOTNTOGC OGO LEYOADVEL

N T ¢ petaPantgc mov eetdlovpe, PAéne oynuo 2(B). @
25 A~ 25 -
Vi Vi
20 A 20
15 1 15 -
10 10
51 5 4
0 : : : l ) 0 . . . .
0 1 2 3 0 1 2 3
adérrLo adE QLo

(o) B

Aldypappo cuyvotnTev (o) Kot ToAVYwovo cuyvotHToV (B) yio T HETaPANT “aptOpog
adEAP®V” TOL TivoKa 4.
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v) Kvkiixo Avaypapuo

To kvkhké daypappa (piechart) ypnoyomoteiton yio Tn YPOPIKY TOPAGTOCT
T0G0 TOV TOLOTIKOV OGO KOl TOV TOGOTIKMY OEGOUEVOV, OTAV Ol JUPOPETIKEG
TIWES TG METAPANTNG ivor oyeTikd Alyec. To KukAKO dtdypoppa eivar €vog K-
KAMKOG 810K0G YWPIGUEVOG GE KUKAKOVG TopElS, To elPadd 1), 160dvvapa, ta To&a
TV onoilmv gtvar avaloya TPOG TIG AVTIGTOLEG GLUYVOTNTES V; N TIG GYETIKEG GL-
AVOTNTEG f; T®V TIHAV X, TG peTofANTG. Av cupforicovpe e o; T0 avtioTo(o

T6£0 €VOG KUKAIKOD TUNIOTOG GTO KUKAIKO SLAYPOLLLE GUYVOTATOV, TOTE

360°
o, =v,——

1 1

=360"f, ywi=12,., K.

%
310 GYNUO 3 TOPIOTAVETOL TO AVTIOTOLYO KUKAKO S1OYPOLLLL GYETIKOV GUYVOTI-
TOV TG “amacyOoAnong Tov podntodv”’ yuo ta dedopéva Tov mivaka 4.

AGBocpo
e&ooy. PipA.
Tnedpaon - (7,5%)
AMho (5%)

Kuwnpar.
(22,5%)

L s ] H/Y (7,5%
Kokhkd didypoppo. oyetikev (7:3%)

GLYVOTNTOV TNG OTOCYOANONG
TOV pontov yo o dedopéva
Tov mivaka 4.

ABMTiopog
(15%)

Movoikn

(27,5%) Awckédaon -

Nrioko (15%)

0) Znusioypoppa

Otav érovpe Alyeg TapotnpnoELg, 1 KOTAVOUN TOVG LITOPEL Vo TEPTYPUPEL LE TO
onpewwypoppa (dot diagram), 6to omoio ot TIHEG TOPIGTAVOVTOL YPAPIKE GOV
onpeio vrePavm evoc opilovtion dEova. X10 oynpa 4 £XOVUE TO ONUEIOYPOLLLL
TV xpovev (oe Aentd) 4, 2, 3,1, 5,6,4,2,3,4,7,4,8, 6,3 mov ypeldotnKoy
dexomévte LabNTEG, Yo vo ADGOVV Eva TPOPAN L. @

e
e
o0 —|

T
4 5

o—
——e
o—e
W—eee

xPOVOC (o€ AemTd)



71

&) Xpovoypoauua.

To xpovOYPULLLLA 1] YPOVOAOYIKO SUULYPOLLLLOL XPT|CLLLOTOIEITOL Y10 TN YPOPIKY OTEL-
KOVION NG SaypOoVIKNG EEMENG EVOC OLKOVOLKOD, SNUOYPAPLKOD 1 AAAOL E-
véBovc. O oplovtiog déovag ypnoipomoieitor Guvnmg wg dovag HETPMOoNG TOL
1POVOL Kot 0 kaOeTog wg aovag pétpnong g eEetalopevng petaPantie.

210 oyNua 5 £xovpe TO YPOVOYPOLULO TOV TOGOGTOV AVEPYING GTN YOPA LG omd

70 1990 £mg t0 1995. (IInyn EXYE). 7% @
[Mapatnpovpe 6Tl 6TO YLVOIKEID TAN- 12 | __— —

Ovouod vrdpyel cvoTNUATIKG pEYOAD- |, // R

TEPO MOGOGTO avepylag, Yopw otic 8 10 —
EKOTOOTIONEG LOVAOEC. XTO SLICTNUA

1993-95 10 mocootd avepylag &gt | |———T Appeveg

otabeportomBel yOpw oto 6,5% vy
TOVG GvOpeg Kot YOpm 6to 15% yo Tig
YOVOIiKeS.

8
6
4
2
0

1990 1991 1992 1993 1994 1995

[Mocootd avepyiog otnv EALGSA

Ouadonoinon towv Hapatypyoewv

Ot Ttivakeg GUYVOTHT®VY KoL KOT™ ovoAoyioy To ovTioTotyo otoypappato eivar 60-
GKOAO VO, KATAGKELOGTOVV, OTOV TO TAN00G TOV TILOV (o LeTAPANTAG lvar ap-
KeETA peydlo. Avtd pmopel vo cuuPel eite otV TEPITTOON OGS SLOKPITNG LETOL-
BAntg elte, TOAD TEPIOGHTEPO, GTNV TEPITTOOT LLAG GUVEXOVG LETAPANTIG, OOV
OLTH UTTOPEL VO TTAPEL OTOLOONTOTE T GTO SIACTNHO OPIGHOV TNG. X OVTEG TIG
TEPIMTAOGELS Elvar amapoitnTo vo tagvounfovv (opadomomBodv) ta dedopéva o
puikpo6 mAn0og opddwv, Tov ovoudlovral kot kKAaoels (class intervals), £to1 ®ote
Kka0e T va avikel povo og pio kKAdon. Ta dxpa tov KAGGEmV kadlodvTol 6pLo
TOV KAAcewv (class boundaries). Xvvibmg vioBetovue v mepinTtwon mov o
KAdom mEPIEXEL TO KATM GKPO TNG (KAEOTN ap1oTEPA) AL OYL TO GV GKPO TNG
(avowktn 0e&1d), dnAad1 Tov o1 KAAGELS eivat TG Hopeng [ , ). Ot Tapatnpnoelg
Kk60e Khdong Bewpodviarl OpolEG, OTATE UTOPOHV Vo, “OovTTpoconevhovy” and
TIG KEVTPIKES TIES, Ta KEVTPO ONAadN KAOE KAAoNC.

* To mpdto frna otnv opadomoinom TV dedouévay ivorl 1 ekloyn Tov aptfuon
K TV opadmv 1 kKhaceov. O apBuds avtdc cuvnbmg opiletar avbaipeta amd tov
gpeuvn T cOUPVO LE TV Telpa Tov. ['evikd dpmg umopel va ypnoiporombet g
001MY0G 0 TOPUKAT® TIVOKOG:
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Méyebog delypatog | ApOpog kKhdoewv | Méyebog detypotog | ApBpog kKAdoewv
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 eivar 0 TPOGOOPIGUOG TOV TAATOVG TV KAdoewy. ITAd-
Tog oG KAdong ovopdletor  S10popd TOV KATMTEPOL OO TO AVATEPO OPLO
NG KAAONG. TNV TAEOVOTNTO TOV TPUKTIKOV EPUPLOYDOV 0l KAAGELG £YOVV TO
1010 mAGT0G. DVOIKA VILAPYOLVY KOl TEPWTMGELS OTOV EMPAAAETAL O1 KAUGELS VOl
£€YouV AV1o0 TAATOC, OTWG, Y10 TAPASELY O, OTIG KOTOVOUEG EIGOONUATOG, UEPDV
anepyiog KTA. ['a Vo KOTOGKEVAGOVLE 1GOTANTELS KAAGELS, YPTCLLOTOLOVUE TO
gopog (range) R tov delypotog, SnAadn| T S10popd TG LKPOTEPNG TOPATHPTONG
amd TN HEYOAVTEPT TOPATNPNOT TOV GUVOALKOD delypatog. Tote voAoyilovpe 10
TAATOG C TV KAAGE®Y dtopdvtag To €¥pog R 814 Tov apiBuod tov khdcewv kK,
GTPOYYLAEDOVTOG, OV XPEWCTEL Y10 AOYOUG dIELKOALVGNC, TAVTO TPOG TO TAV®.

* To endpevo Prpa givor 1 KOTAGKELT TOV KAAGE®V. EEKIVOVTOG OTd TNV -
KPOTEPT TAPUTIPN O, 1] Y10 TPAKTIKOVG AOYOLG AlYO T10 KAT® 0td TNV [KpOTEPN
TOPUTHPNOT, KOt TPOcHETOVTAG KAOE pOopd TO TAATOG C dNUIOLPYOVUE TIC K KAG-
6€15. AvtovonTto givar 6t 1 peyokvtepn T Tov deiypatog Ba (Tpémet va) ovikel
OMMOGONTOTE GTNV TELELTALO KAGON.

*  Télog, yivetor 1 dwahoyi] Tov Tapatnprcemy. To TAn0og Tov Tapatnpcemv
V, TOL TTPOKVATOLY amtd TN Srahoyr Yo Ty KAdoM i ?caksitou GLYVOTNTA TNG KAG-
611G OVTNG 1] CVYVOTNTA TNG KEVTPIKNG TG X, 1 =1, 2, ..., Kk,

'Eoto, yio mapddetypa, ott and ta dedopéva tov mivaxe 4 eEetalovpe 10 Hyog
TV podntav. To Dyog TV padnToOV, OTMC £YEL KATAYPOQEL LE TN GEPA, diveTaL
GTOV TAPOKAT® TivaKa 8.

Hivaxkog 8
To vyog (og cm) TV podntov me I' Avkeiov, OTmg Exel kKaTaypopel GTov
mivaka 4. Te oyKOAEG EYOVLE TN LUKPOTEPT] KOl TN LEYOADTEPT TUL.

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

[Mapotnpovpe 611 10 €0POG TOL detypaTog eivor R =191-156 = 35. Ene1dn €yovpue
v =40 mopatnpnoels, ypnopomolovpe kK = 6 kAdoelg. To TAdtoc Tov KAdoe®Y
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glvar c=R/k =35/6=5,83 = 6. Av Bewpncovpe mg opyn g Tpd@TNG KAAONG
10 156, B Eyovpe Tov emdpEVO TTivaka 9.

[Ipéner va mpoceytel OTL

*  Kopio Topatipnon dev pmopel va peivel €@ amd kdmoto KAGo.

o O KeVTPIKEG TIHEG SLPEPOVV UETAED TOVG OGO KO TO TAUTOG T®V KAUCEMV,
mov £d® givar i6o e 6.

*  Mia mopatpnon Tov GLUTITTEL LE TO Ave AKpo oG KAGong Ba tomobet-
Oel katd ™ d1eAoyn otV apEcmg emopevn kKAaom. [o Topaderypa, o podn-
¢ ne Hyog 180 B tomobetnBel oV méUTTN Khdom [180,186).

Hivaxkog 9
Katavopég cuyvotitev (amdAnT®mV, GYETIK®V, afpoloTIKOV) Y1 To. Hed0UEVOL
Tov Tivaxa 8.

Kevtpicég Zyetikn Abp. Zyet.
KAdoeig TIHEG Awhoyn Zvyv. | Zvyvommra | ABp.coyyv. Zoyv.
[ -) X; v; f:% N; F;%
156-162 159 [ 2 5,0 2 5,0
162-168 165 HH 1 8 20,0 10 25,0
168-174 171 ] 12 30,0 22 55,0
174-180 177 | 11 27,5 33 82,5
180-186 183 HAT 5 12,5 38 95,0
186-192 189 [ 2 5,0 40 100,0

20OVoA0 — 40 100 — —

Iotoypoupa Lovyvoritwy

H avtictoym ypaeikn tapdotacn evog mivoKo GUYVOTHTOV UE OUAOOTOEVA
dedopéva yivetor pe to Agyouevo wetoypoppa (histogram) cuyvotntomv. Xtov
optZovtio a&ova evog cLGTNHATOG 0pBOYOVIMV 0EOVMV GNUELOVOVLE, LE KOTOA-
AnAn KAipoKo, To 0plo TV KAAGE®MY. XT1 GUVEYELN, KOTAoKEVALOVUE S10d0YIKA
opBoyovia (16100¢), and kabéva and to onoia £yl Pdon ion pe to TAATOG TNG
KAAoNG Kol KYog T€T010, MOTE T0 ERPadov Tov opboymviov va 16ovTo pHe ™
ovyvétTnTa TNS KAGONG VTG

a) Kiaoeig Toov Il arovg

OepOVTAG TO TAATOG ¢ OC LOVASU LETPNGNE TOL YOPUKTNPLOTIKOD GTOV 0pl-
Covtio d&ova, 10 Vyog kabe opboymviov eivar ico Tpog T cvyvoTTa TG AVTI-
oTOYMG KAGONG, £TG1 MOTE VO IoYVEL TAAL OTL TO gPPadov TV opboymviov gival
160 pe TIg avrtiotoreg ovyvotntec. Emopévmg, otov Katakopueo dEovo g Eva
otoOypappe cuyvotntov Bdlovue TIc cuyvoTNTES. ME avAAOYO TPOTO KATAGKED-
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ACeTOl KO TO I6TOYPOLLE GYETIKAOV GVYVOTNTOV, 0nOTE 6TOV KAOeTO dEOova Pa-

{ovLie TIG OYETIKEG GLYVOTNTEG,.

Av 070 1GTOYPAUUATO GUYVOTHTOV Bempricovpie 600 KON VToBeTIKEG KAAGELS,

oTNV OpyYN KOl 6TO TELOG, LE GLYVOTNTO UNOEV KOl GTI GUVEXEWD EVOGOULLE TO

péca Tov ave PBacemv tov opboynviov pe vBbypappa TuMqpota, oynuotiletol

70 AeYOUEVO TOAMYY®VO cvyvoTTOV (frequency polygon). To eufadov tov ywpi-

ov oL opiletar amd T0 TOAY®VO GLYVOTHTOV Kot ToV opllovTio dEova gival i6o

He to dBpolopa TV cuyvoTHTMVY, ONAadN He To péyebog Tov delypartog v. Opota

KOTAGKELALETOL OTO TO IGTOYPOLLLLO CYETIKMV GUYVOTITOV KOl TO TOAYYMVO GYE-

TIKOV cVYVOTITOV UE UPadov oo pe 1, (PAéne oynua 6).
12 1 /\\ 03 T /\ @

Vito 4 / \ S 025t /

8 T 02 T

6T / \ 0,15+ / \

41 / N\ 0,1 T / N\

2+ \ 0,054 xﬂ\

4 N
0 / N | 0 / 1 |
156 162 168 174 180 186 192 156 162 168 174 180 186 192
Ywyog (cg cm) Ywyog (o€ cm)
(CY) (5]

[otoypappo Kot ToAbywvo (o) cuxvoTHT®V Kot () OYETIKOV GUYVOTATOV Y10, T0, 6€060-
péva tov mivaka 9.

Me 1ov 1010 TpoOmO KoTaoKELALOVTOL

Kol 70 16TOYpaupaTe 00poloTiK®V - @
GUYVOTHTOV Kol aOposTIKOV oyett-  Fiogq

KOV 6UYVOTNTOV. AV EVOCOVLE GE Eval gj

oToOYpOULe. 0OPOIGTIKOV GLYVOTHTOV 06+

T 6g81a dxpa (OyL pHéoa) TV aveo Pa- 051

oev TV opboywviov pe gvBvuypopl- 04 T

po Tunuato. Ppickovus to TOADY®VO g;

00poloTIKAOV oVYVOTITOV (0give) TG o1

KOTOVOUNG. XTO GYNUO 7 TOPLoTAVETOL 0 — :

156 162 168 174 180 186 192

TO 10TOYPOLLLO. KOl TO TTOADY®VO afpot-
YPOLLLLL Y p "Yyoc (& cm)

OTIK®V GYETIKOV GLYVOTITOV Y10 TO
VYog TV pabntdv Tov mivoaka 9.

p) Kidoeig Avicov Ilidrovg

Onwg mpoavapépape, cuvnbog emiéyovpe kKAdoelg icov mAdtovs. Ymdapyovv
OLMG Kol TEPUITOOELS TOV EVOL OMAPAITNTO VO EYOVUE KAAGELG S10.POPETIKOD
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TAUTOVG OTMGC, Y10 TOPASELYLO, GTNV KATAVAAWDGCT] VEPOD KOl NAEKTPIKOV PEL-
HOTOG 1 OKOUOL KO TEPUTTMOGELG OOV 01 GLYVOTNTEG G€ KATOlEg KAACELS Vo elvat
TOAD LIKPEC OTOTE YIVETOUL GLYYOVEVGT KAGCEMV.

‘Ecto, ywa mapadetypa, n dSidpkeia (o€

Aldpketo, TNAEQ. Zoyvotnta
sec) V = 80 tiepovnudtov mov £yt- o€ sec v
vay Toyaio amd €va, Kivntod TMAEQ®VO, 0-20 20
n omoia diveton 6t0 Surhovd mivako 20-25 20
GLYVOTHTMV. 25-30 24
To avTioTO(0 1GTOYPOLLLLE GUYVOTHTMV 30-40 16
>HvoAo v =280

Kataokevaletor TAAL, £I61 OCTE TO
euPaddv kdbe opBoymviov va 1covTon pe T cuyvoTTo TG AvVTicTOoyNG KAAGCTC.
Apa, av ¢; givor 1o TAATOG TG KAGONG | pe cuyvotTa v;, To Dyog Tov opboymvi-

, v, . . , .
ov Oa eivar v, =—, i =1, 2, .., x. Eopévmg, yio TNV KATAGKELT] TOV 1IGTOYPELLLOL-
C.

i

TOG GLYVOTNTOV YPELOUAOTE To TAATY TOV KAAGE®V Kot To Dy TV opBoymvi-
®v. Avtd divovtal 6ToV ENOUEVO TIVOKOL.

Atdpketo THAEQ. [TAdTog Xouyvotnra "Yyog "Yyog
o€ sec. KAGoNg v; o Vi o o fi%

€i L Ci 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 10TOYpOaULO GLYVOTATOV divetal oto oyfua 8(a). Ilapatnpodue 6tTL T0
aBpotcpa twv euPaddv OAmv Twv opboymviwy gival ico pe T0 cuvoikd péyebog
delypatog v, 6mmwg dnhadn cupPaivel kol 6To 1GTOYPOLLO LE KAAGELS 160V TAG-
TOVG.

— 64 -
v; *
4 - — Yi g @

0 T T T
0 10

20 30 40 0
Adpkelo THAEQ. GE sec 0 20 30

(o) (9)
[otoypappo cuyvoTTOV (0) Kol GYETIKOV GLYXVOTHT®V ()
G O18PKEWNG TNAEQOVILATOV.

T T T T

40
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Me avarhoyo TPOTO KOTAGKEVALETOL KOl TO 1GTOYPULLLUO CYETIKOV GUYVOTHTMV,
(oymua 8(B)) apkel va ¥pMolomomacovpe g HIiyog TV ophoywvioy 1o A0Yo TV
1%

i

OYETIKOV GLYVOTHTOV TPOG TO TAATOG TOV KAGGE®Y, Snhadf v, =

Kounviec Loyvorntwy

Edv vroBécovpe 011 0 apBpdc Tov KAdcewv ylo o cuveyn HETaPANTY ivol
apKeTd peydAog (Teivel 6To AmeEPO) Kot OTL TO TAUTOG TV KAUCE®V Eival apKeETA
pikpd (teivel oto undév), 10TE 1

Yy 0371 @ TOAVY®VIKT]  YPOUU  GUYVOTHT®V
" 030 //\ TEIVEL VO TAPEL TN HOPOT| UIOG OLOL-
022 | MG KapmOANg, 1 omola ovopdletal
[ KOopmoln ocvyvotitov (frequency
0.15¢ curve), 6mog detyver To oyqua 9. O
0,07 _/VZ \ KOUTOAEC GLUYVOTHTOV EXOVV UEYEAN
ok . : | l EQOPUOYN OTN ZTOTIGTIKY, OTOL Ol
150 160 170 180 190 200  1OOTNTEG TOLG UTOPOVLV VO, YPNGILO-
Yyog (o& cm) mom0ovV Yo TV eEaymYn YPHCIUOV

Kopmdin cvyvotitev yio 1o Hiyog GUUTEPACUATOV.

TV pontaov tov mivoxo 4

H popon| pog xotavopuns cuyvotitov EaptdTot omd 10 TdS efvol KATAVEUNUEVES
0l TOPOTNPNCELS GE OAN TNV EKTOGT TOV EDPOLE TOVG. MEPIKES YOPUKTNPIOTIKEG
KOUTOAEG GUYVOTNTMV OV GUVAVTAUE GLYVE OTIG EQOPLOYEG divovTol 6TO GyI-
pa 10. H xatavoun (B), pe “kodmvoedn” poper] AEYETOL KOVOVIKI] KOTOVOUN
(normal distribution) kot Tailel omovdaio poro ot Ztatiotiky. Otav ot Tapatn-
PNOELS “KATAVELOVTOAL OLOIOUOPPQ GE EVA OLACTNUA [0, f], OTWS TNV KATAVOUN
(),  KoTavoun Aéyetatl opotopopen. Otav ot mapatnpnoelg dgv elvat GUUUETPL-
KO KOTOVEUNUEVES, 1 KOTAVOUN AEYETOL ACOUUETPN UE OETIKY ACVUUETPIO OTTOC

oV Katavoun (y) 1 apvnTiky aGVUUETPio OTmG GTNV KoTovoun (J).

_N

(o) ® ) (®)

Mepikég YopaKTNPIOTIKEG KOTAVOUEG GLUYVOTNTOV
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E®PAPMOI'EY

1 « A6 TO TOMOY VO GYETIKAV 00POIGTIKAOV GUYVOTI|TOV TOV TUPUKAT® O10-
ypappartos va Ppedei

a) T0 VYOS X*, KAT® amé To omoio avikel 10 25% TV podnTOV

B) To 060676 P TOV PEONTOV TTOV £Y0VV VYOS péYpt Kot 170 cm.

AYZH

o) AkolovBovue tn dadpoun 4B, dnwg aivetal 6To S1dypappa, Kol EEKIVOVTOG

and to onpeto (0, 0,25) myai- F,-O}"
VOULLE TAPAAANAQ TTPOG TOV GEOVA 0,8
. , Ie 0,7 1
0X péypt 0 a0poIGTIKO SAYPOUULO 0.6
Ko petd kdbeta otov GEova OX pé- ol
p =0,35 <
xpt 10 onueto (x*,0). To x*=168 033
0,2
glval to {nroduevo vyog. 0,11 A B 4T
0 =
p , 170
B) Opota, axolovbmvtag ™ 156 162 x'=168 174 180 186 192

dwadpopn T'A and to onueio (170,0) katadnyovpue, OTMG PAivVETOL GTO GYNUA, GTO
onueio (0,p). To p=0,35=35% eivor 0 (TOOUEVO TOGOGTO.

2 « £T0 OUTAOVO IGTOYPUUILO GYETIKAV GLYVOTITOV 6PN oTKE KaTd Aa00g TO
opBoyavio Tng KLAoNG [2-5). Eav  Z20

215

givor yvoot6 0TL dgv vmapyer pi- Sy ’_H
606g aveo tov $1000, va kota- o S

5 9 A 0 1 2 3 4 5 6 7 8 9 10
GKEVAGETE TO 0pHOYDVIO AVTO. Mioh5c (o8 exatonides $)

% o

AYXH

Emedn €xovpe éva 10TOYPOUO GYETIKOV cvxvotnTeV (f;%), t0 dfpoicua
TV gufaddv 6lov Tov opboyoviov Bo mpénet va 1eovtor pe 100. To spPadov
to0v mpOTOoL opboywviov elvan E =(1-0)-10=10, tov dedtepov opboywviov
E, =(2-1)-20=20, kou tov t€taptov E, =(10-5)-5=25. Apa, 10 euPadov tov

Tpitov opboywviov Oa eivar
1 |

E, =100— (10 + 20 + 25) = 45.
Emedn| to mAdtoc Tov opboywviov

glvar 5—2 =3, to vyog tov O &i- 0 1 23 45 6 7 8 9 10
Mic06g (o€ exatovtddeg $)

2
1
1

Sunouno

% avé, 100$

vor 45/3 =15, 6nw¢ eoaivetol 6To
dmhavo oynua.



AXKH2ELY

1. H Babporoyio 50 portntdv o115 £E€TAGEIS £VOG pLobNaTOg Etvot:

3 4 5 8 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
5 6 7 9 10 9 &8 7 6 5

o) No. KOTOUGKEVACETE TOV TIVOKO KOTOVOUNG GUYVOTITOV KOl CYETIKMV
GLYVOTNTOV (ATOAVTOV KOl 0.0POIGTIKMV).

B) Am6d Tov mivaxko avTd Vo EKTIUNGETE TO TOGOGTO TMV POLTNTAOV TOL
mpov Badud 1) kdrto amd ™ Pdon (LkpodTEPO TOL 5) 1i) dprota (9 1
10) iii) TovAdytotov 7 oAAG TO TOAD 9.

2. Ovmopamdve eortntég Nrav avtictowya ayopla (A) 1 kopitowa (K):

> AP AP
> AR
AR >R
> > > > >
AR P> A
AARANA P>
> > > > >
> >N AP
> > > > R
AP AP A

No GUUTANPOGCETE TOV EXOUEVO TIVOKO ¥PTGLLOTOIDVTIOG OTOATEG G-

AVOTNTEGS.
Bofpoioyia
dvlo <5 >5 ZHvoro
A
K
2hvoro

3. No petatpéyete ToV TPONYOVUEVO TIVOKO GLYVOTHTOV TNG AoKNGNG 2
G€ TIVOKO GYETIKMV GUYVOTNTOV ETL TOIG EKOTO:
o) ®G TPOG TO GHVOAO TV POLTNTOV
B) ©g mpog 10 PVAO (YpopLpés)
v) ©¢ Tpog T Padproroyio (6THAES)
KO VO EPUNVEVGETE TO, ATTOTEAEGULOTAL.
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XPNOUOTOIDVTOG TOV TOPUKATM TIVOKE GUYVOTHT®V, TOL OIVEL TV KO-
TOVOUT TOV aPlBLOD TOV NUEPOV OTOVGIOG GO TNV EPYOGIN TOVG AOY®
acBévelag 50 epyatmv, va Bpedet o ap1BUOS KoL TO TOGOGTO TOV EPYOUTOV
OV OAMOVGIOGOV:

ApBuodg | Zvyxvommta | ApBudg | Zvyxvotnta
o) TovAdytotov 1 nuépa TrEs nuepdY
B) mbve omd 5 nuépeg 0 12 5 8
) and 3 émg 5 nuépeg 1 8 6 0
d) T0 TOAD 5 nuépeg Z 5 7 3
, , 3 4 8 2
€) aKpIp®g 5 NuépEC. 4 5 9 )

No GUUTANPOCETE TOV TOPUKATM TIVOKOL.

X Vi /i N; 175 J:% F;%
1 10
2 4 0,20 6

3 0,60

4 25

5 2

6

2OVoLo

No KoTaGKEVACETE TO O1AYPOAULE GLYVOTHTOV TOoV Pobpod Madnuorti-
KOV Y10, T ayopla Kot Kopitoia (yoprotd) Tov mivaka 4.

To. dnpoihéstepa EEva LLOLGIKA GLYKPOTHLLOTH TOV 18 ayopidv Tov mi-
voko, 4 noav:

Metallica, Iron Maiden, AAAo, Scorpions, Oasis, AAAo, AALo, Rolling
Stones, Metallica, Metallica, Rolling Stones, Metallica, Iron Maiden,
Iron Maiden, Scorpions, Scorpions, Scorpions, Metallica.

No kotookevdoete o) T0 PofSOYPOUILN Kot B) TO KUKAIKO OLOYPOLLLLLOL
GYETIKAOV GLYVOTIT®V.

e €va, KOKMKO dtdrypoppio moptotavetol 1 fadporoyio tov 450 podntov
evog Mopvaciov og téooepig Katnyopies “Apiota”, “Alav Koiog”, “Ka-
A0S ko “Zyxedov Karag”. To 30% tov pabntav Exovv enidoon “Alav Ka-
A0¢”. H yovia tov kukAikod topéa yio v enidoon “Koloc” sivar 144°. Ot
pobntég pe Pabpod “Lyedov Karmg” eivor SutAdotol tov podntov pe “Apt-
ota”’. No LETOTPEYETE TO KUKAMKO O10YPOLILe. GE POPIOYPOLLO CYETIKDOV
ovyvottov. [1ocot pabntég £xovv enidoomn TOLAULETOV AoV KAADG;
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10.

11.

12.

A6 10 1960 £wg o 1998 (Ilpotadiquata A" E6vikng) o [avabnvaikog
€xel karaxtnoet 15 tithovg, o0 Ohvumiaxog 12, n AEK 9, o [TAOK 2 ko n
Adpioo 1. No KoTookeLAGETE TO POPOOYPULILO KO TO KUKAIKO S10ypoipL-
0L GYETIKMOV GUYVOTNTOV.

[Mopaxdto divovtal To petdAMa Tov Tpay LEPIKES YdpeS oto 170 Ev-
ponaiko [Mpotadinue Ztifov, to 1998. Nao mopoactabodv To dedopuéva
avTd o€ £va, pafOOYPOLLLLAL.

Xopo Xpuod Aonuévio. | XaAkwva
M. Bpetavia 9 4 3
Teppovia 8 7 8
Pocia 6 9 7
[MoAwvia 3 4 1
Povpavia 3 2 2
Ovxkpavio 3 2 1
Itokio 2 4 3
[Moptoyahria 2 3 1
Iomavia 2 1 4
ToAAio 2 1 1
EALGda 1 0 2
Ta kpovopaTa 600 AOHOODOV ‘Etoc | 'Epnng {wotp | Hrozitida A

voocwv and to 1987 g t0 | 1987 85 351

1997 Sivovton oto Suthavo | 1988 58 254

mivaxa. (IInyn: EKEITAIL) 1989 123 273

No katookevdoete o avti- 1990 178 172

;i 1991 134 213

OTOYO. XPOVOYPAULOTO KOL | 199D 201 127

V0., T0, GYOMAGETE. 1993 241 123

1994 252 259

1995 338 295

1996 296 107

1997 256 131

To TopokdTe OE00UEVA AVTITPOGOTEVOLVY TNV midoon 50 vroymeinv
Yo TV TPOGANYN TOVG GE Lol 1010TIKT oxoAn (KAipako 0-10).

6785147399253867768130149
0978612354664328877655924

o) No TapoacTtoete To 000UEVO GE EVOIV TIVOKE, GUYVOTNTOV.
B) No kataoKEVATETE TO JIAYPOLLLLO GYETIKMV Kol 0OPOIGTIKOV GYETL-
KOV GUYVOTHTMV.
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v) Av 1 ool BeAncel va Thpel 660G eiyav emidoomn peyaldtepn 1 ion
Tov 8, moGovg Oa mapet;

d) Av 1 oo mdpet Lovo 1o 36% TtV vToyNEiwV, Tt ETIO0CN TPETEL VA
£)EL KATO10G Y10l VO, ETAEYETL;

NN
[V

13. Aimha diveton povo Eva opboymvio omd to
LGTOYPOLLLLE TOV ETIGLOV EIGOSTLOTOC TMV
OIKOYEVEIDV MG TEPLoYNG. Tt mocootd
OLKOYEVEIMV TNG TEPLOYNG ElYOV ELGOOM LA 15 20
15.000 gvupd £mwg 20.000 gvpm; e1o08nua (o€ JIA. evpd)

% o (. EVPD
——
hn o N

0T

VO GYETIKMOV GLYVOTNHTOV Y10 TO VYOG TV
ayopLOV NG TAENG TOL KOl 0 KaBNynTg to
déypawye cav Adboc. Eiye dikio o kabnyn-

™e;

% avé cm
=) N~ S N o

10
14. "Evag pabntig £kove 10 SImAavo ToOADYm- l
1

150 160 170 180 190
Vyog (ce cm)

1. No KotaoKeVAGETE T AVTIGTOLYN XPOVOYPAUUOTA Yol TOV TANOVGUO TV
vnowwv o) Aécfov, B) Odcov, y) Zolopivag pe Baon o dedopEVa TOL
nivoka 2. Tt coumépacua GuVAYETE;

2. Ot BePorwbévteg Bavatot amod ypnon vopkoTik®v katd to £tn 1988-1998
(Y1 T0 1998 ém¢ 8 Amrpidiov) coppwva pe tov Opyoviopd kot tov Nap-
kotikov (OKANA) ntav 62, 72, 66, 79, 79, 78, 146, 176, 222, 222 Kot
65 avtictoyya. Amo avtovg eiyope 7, 4, 2,2, 1,4, 8, 7, 14, 22 wor 6 péxpt
ko 20 eTayv, 43, 51, 34, 44, 47,49, 71, 90, 98, 99 ko 33 amd 21-30 etdpv
Kol 01 LITOAOITOL oAy Ave TV 30 ETMOV.

Noa Tapactafovv ta 6ed0UEVE AVTA GE LOPON TIVOKO.

3. Noa mapactafovv to Topamdved dES0UEVO TG ACKNONG 2 GE LOopPN Tiva-
KOL 0VOUPOPIKEL LLE TO £TOG KO TO GVAO TOV OTOUOV, oV YVOPILovpE OTL 0md
Toug PeParmbévieg BavaTovg amd ypnom VopKOTIK®V Kotd To £Tn 1988-
1998 01 8, 10, 7, 5,9, 8, 11, 14, 20, 20 ko1 9 aviictorya NTav yovaikec.

4. To mopaxdTm YPovOYpPULiLa STVEL TN GYETIKN GLYVOTNTO TMV VEDV TTUYL-
oOyov Mabnuotikdv oe OAn v EAALGSa arnd to 1930 mg 0 1995 ava-
Aoya LE TO OAO. o) MEAETMVTOG TPOGEKTIKA TO YPOVOYPOLLLLO. QVTO TOL0L
ovunepdopata e&dyovral; B) O cvvolkds apBuodg vEmv mruytov v
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MoaOnpatikav to £€1og 1995 rav 789. [16cec noav ot yuvaikes Kot mOGot
o1 avopeg; v) O aplfuog TV yovaik®y mwov yvay TTuylovyol Madnuott-
KOV T0 £10¢ 1974 noav 173. [1ocot oav o1 dvopeg mov £yvav TTuy100)0t
MoOnpaticol to id1o €tog; 6) T16G01 Avopeg Kol TOGES YOVOUKEG TNPOV
nToyio Mabnpatikov otnv EALGSa to 1985;

%

100

0 P \
>4

80

7 b o009

60 - ALa®
50 —e— Avdpeg

40 —e— Tuvaikeg —
30
20
10
" -
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 £m

- AR N

. Na 600¢i kot vo epUNVEVLTEL TO YPOVOYPOULLILO TOV EG0UEVMV TOV TTivako: 1

yio KaOe opdado NAKIOV.

. 2TOV TOPOKATO Tivoko SIVETOL 1 KOTOVOUT] GUYVOTHTMOV TNG CLGTOAIKNG

mieong 150 yovarkadv nlxiog 17-24 €1V mov ¥pNGUYLOTOIOVY TO GAPLLOKO

A v kdmowo wéOnon kot 200 yovouk®dv, avaioyng nAKiag, Tov ypnoLpo-

mo10vV TO PApLOKO B.

0) No GuYKPIVETE TOL TOGOGTA YUVOUK®V TOV Toipvouy Ta papuoka A kot B
K0l £Y0VV GLGTOAIKY] TwiEoT peyolvtepn N ion tov 130 mm Hg

B) No KotackevaoeTe To TOADY®VH 0OPOICTIKMV GYETIKMOV GUYVOTHTMYV,
YPNOUOTOIDVTAG TOVG 1010VG AEOVES GUVTETAYUEVOV.

Yvotohikn wieon | @dpuaxo A | Dapuaxo B
(oe 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
2HvoAo 150 200

TInyn: Yrobetikd dedopéva



83

7. O ypovol (o€ Aemtd) mov yperdotnKay 55 padntég va Avcovv Eva mTpod-
BAnuo dtvovton TopaKiTm:

34 132 6,7 14 1,3 38 39 29 138 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
1,4 35 28 104 11,9 123 29 28 15 41 59
3,1 87 28 38 130 30 64 32 59 70 82
o) No. opad00momoeTe T 6£00UEVO. 68 KATAAANAO 0p1Opd KAAGE®V.
B) Na katackevdoete Tov Tivaka pe TI cuxvotTeg v;, f,%, N, F;%.

v) No KOTOGKEVAGETE TO TOAYDVO GYETIKOV GLYVOTHTOV Kot 00po1oTl-
KOV GYETIKAOV GUYVOTITOV.

2.3 METPA OEXHXY KAI ATAXIIOPAX

Ewocaymyn

Ext0¢ amd T00g GTOTIOTIKOVG TVOKEG Kot T O10yPAUUATO DITAPYOLV Kol aptOun-
TIKA PLETPOL LE TOL OTTOT0L UTOPOVLE VO TEPLYPUWYOVLE [LE GUVTOUIO L0l KOTOVOUN
ovyvotNT®V. H yvdon tov HETpOV auTtdv SIEVKOAVVEL KOl TNV TOPATEPC GTO-
TIoTIkN enelepyacia Tov dedouévoy. Eotm, yio mapddetyua, Evag kabnyntg o
omoiog, Yo vo. cuykpivel dvo drapopetikd tunpate 4 kot B g 100G TaENS ®g
TPOG TNV EMIO00N TOVG G€ £va, padnpa, Tpe Toyaio 10 pabntég oand kabe Tunpa.
H Babuoroyia tovg oto pabnua ovtd nrav:

Tuqua A: 13 13 14 15 15 15 15 16 16 18

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

To. S1oypappoTo oXETIKOV GLYVOTHT®V divovtal ata oynpata 11(a), (B).

fi % (A) fi% (B) @
40 1
30 30 1
20 20 1
| | | NI R R

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

BoOpoioyia Babpoloyia
(o) )

[Mapotnpovpe 61t 1 Pabporoyia kol TV 600 TUNUATOV EiVOL GUYKEVIPOUEVT
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YOp® 610 15, aAAd T0 degvTEPO TUN A TOPOVGLALEL pLeyoADTEPT SlooTOPa Bobdv
amd 1o TpdTo. ANAadn, ot Babpoi Tov B tunpotog elval meptocoTEPO S1OCKOPTL-
GUEVOL YOP® amto o “Kevipikn” Tiun. Ot évvoleg “kevipikh Ty Kot “dracmopd
TOV TOPATNPNGEDV” HaG SIVOVV TO epEDIGHA Y10 £VaV OKOA IO GVVTOWO TPOTTO
TEPLYPAPNC TNG KOTAVOUNG €VOG GuVOAOL dedopévmv. [ va opicovpe oniadn
Kol péTpa (apBuntikd peyédn), mov va pog divouvv a) tn Béon tov “kévrpov”
TOV TOPATNPNOE®Y 0TOV 0p1lovTio dEova Kal B) TN S16Topa TV TOPUTNPTOE-
@V, MNAadn TOGO OVTEG EKTEIVOVTOL YOP® Ot TO “kévipo” tovc. Ta mpodTa To
KadoOpe pérpa 0€ong g katavoung (location measures), evod to devTEPO PETPA
owomopdc N pétpa perafinrétnrtog (measures of variability).

Extog amd ta pétpa B€omng Kot Slacmopds oG KOTAVOUNG TOAES POpEG ivat
OTOPaiTNTOG KOl 0 TPOGOIOPIGUOS KATOI®WV GAA®Y HETPpmVY, Tov kabopilovy
popoen g xatovounc. Katd méco oniadn n avticToryn KOpmOvA] GUYVOTHTOV
€lvol GUUPETPIKT 1| Ol G TPog TNV gvbeia X = X,, Yo dedopévo onpeio x, Tov
a&ova 0X. Ta pétpa avtd, mov cuvnBmg exkEpAlovial GE GLUVAPTNON LE To. LETPOL
0éomg kot daomopds, kadovviol pETpa acvppeTpiog (measures of skewness).
Yroloyilovtog omd €va chHVOLO dedO- y

HEVOV KATTOLOL ATtO TO, AVOTEP® UETPA, @
UTOPOVUE VO EYOVLLE 0L GOVTOUN TE-
pLYPAON TNG HOPPNG TNG KAUTOANG
GLYVOTNTOV. 10 oyNua 12 ot Koumd-
Aeg cuyvotTeV A Ko B givol cvppe-
TPIKEG pe 10 {610 “KEVTPO” X, GARG
N B &xel peyoalvtepn petafantotnto
and v 4. Ot kapumdreg I xon 4 &i-
Vol 0COUUETPES, pe TN I dnwg Aépe va
wapovotdlel Betikn acvpupetpia kot ) 4 apvnrikn acvppetpio. To “kévepo” g
I" glvan opiotepodTep ToL X, £VO TG 4 givon de€rotepa Tov X . H 4 mapovcidlet
pueyoAvtepn petafantotnta omd ™ /.

»
»
X

Métpa Oéong

To o cvvnOiouéva, LETPOL TOV YPNCILOTOLOVVTOL Y10, TNV TEPLYPAPn TNG 0€omg
€VOG GLVOLOV dedopévav Tave atov opovtio dEova 0X, ekppalovtas TV “Kotd
UEGO OPO” ATOGTAON TOVG OO TNV APy TOV aEOvVeV, gival o aplOunTikodg HEGOG
N péon tun (arithmetic mean or average), n didpecog (median) kot 1 kopveN M
emkpatovoo Tiun (mode).
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a) Méon Ty (x)

H péon tiun evog 6uvoAov v TapotnpioemV OmOTEAEL TO GTOVLOALOTEPO KO YPT|-
GUOTEPO PETPO TNG LTATIGTIKNG Kot 0pileTon ™G TO AOPOIGHO TOV TAPOTPNCEDV
d1d Tov TANBOVG TOV TOPATNPNCEMV.

Ortav og éva detypo peyéboug v ot mopatnpnoets pog petofAntme X eivan t, t,,
..., 1, TOTE M péom T cvpforiletan pe X ko dtveton amd T oxéon:

>,
_ L+t 4.+t ="
X = 1 2 v o i=l1 —

1 \4
v 1% =

) (1)

i

\4
61OVL T0 GVUPoAO Ztl. TOPIGTAVEL (110, GLVTOUOYPAPia TOV abpoicuaTog
i=1

t +1, +...+t, ko SwPaleton “afporopa tov £, and i=1 g v”. Zuyvd, dtav dev
VIapyEL TPOPANLA GOYYVONG, GLUPOAILETON KOt (G Zti N KOO T oTAGL e Zt.

Yg [0l KATaVOU GUYVOTAT®V, OV X, Xy, ..., X, €tvar ot Tipég g petafAntme X
LLE GUYVOTNTEG V,, V,, ..., V, AVTIOTOXO, 1 LEo TN opileTor 16odvvapa amod
oyéon:

Fo XV, +XV, +. XV, _ =l — lzx,v_ (2)

= =
Vi +V,+...+V, ZV Vo
i
i=l

H mapamdvo oyéon icodvuvapa ypaeetoL:

K K
V.
— P
X = 2 :xi = 2 :xiff
=1V i=1

OTOV f; Ol GYETIKES GLYVOTITEG.

Mo mopadetypa, n péon enidoon tov pabntov oto tuRpa A Bo givol coueovo
pe mv (1)
— I3+13+14+..+18 150
T 10 "0

N 1600VVOLO OTTO TOV AVTIGTOLO TIVOKA GUYVOTHTOV GOUPOVO LE TNV (2).

15
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Bobuog | Zuyvomnta _ Dxv, 150 s
X = = —= .
X, v; XV Ty, 10
13 2 26
145‘ i ég Opoiwg, vroloyiletal kot n péon
16 ) 0 enidoomn ywo To TURpa B, n omoia
18 ) 13 elvar oL
Zvvolo v, =10 2x;v; =150 X, =15.

Eniong, to péso vyog tov 40 pabntadv mg I' Avkeiov tov mivaxa 8, cOpemva pe
m oyéon (1) etvan X = %(1)8 =172,95 cm.

"ol eVKOAOTEPO OUWDC VTOAOYIGUO YPTCLUOTOLOVUE TOV TIVAKO GUYVOTHTMOV, OTIMG
owTOG SIVETOL TOPUKAT®, OUASOTOLDVTAG TO. 0EG0UEVA GE kK =6 KAAGELS.

Av x, glvar 1o KEVTPO TG I KAGOMG KOt v; 1 ovTioTO(N GUYVOTNTA, TOTE GOUPMVA
pe m oxéon (2) n péon Ty Ha givar:

XV.
2556930 1035 em.
40

E =
v
[Mapatnpodpe 6tL o1 dVO HEGES THEG TOL 1010V GLVOLOL dedopEVmV dev givar
akp1Pag ot idiec. ITov opeiretar avtn 1, £0T® KO PLIKPT, O10POPd;
H dwpopd avt)y opsike-

TOl GTO YEYOVOG OTL KATA Yvyog | Kevrpikég
TNV opadonoinom vrobé- 6e cm TIHES Zoyvomnta
cape OTL oL mapaTnpPn- Yi Vi XiVi
o€l kbe Khdong eivon 156-162 159 2 318

, 162-168 165 8 1320
OHOWOHOPGO  KOTAVEMN- | 168 174 171 2 2025
péveg Ko OTL Ot TIEG TNG 174-180 177 11 1947

, . 186-192 189 2 378
o1 EKTPOCOTOVVTOL OO -
Z0VoAo 2y, =40 2x;v; =6930

TNV avTIoTOYN KEVIPIKN
T x,. H vwo0eon avt) onpaivel andAglor TANPOQOPIOV Y1t TIC OPYIKES TULES.
Xavoope Aowmdv AMyo wg mpog Vv axpifeta kepdilovpe Oumc ypdvo!

p) Lrabuikos Méoog

2TIG TEPMTMOELG TOV diveTan StapopeTik] Papdtnta (ELpacn) oTig TIES X, X,,
..y X, €VOG GLVOAOL dEdOLEVAV, TOTE OVTi TOV APOUNTIKOD HEGOV YPNGLOTOLOV-
He Tov oTafpopévo aplOunTikd péco 1 otadpko péco (weighted mean). Edv
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oe KAOe TN X, X,, ..., X, ddcovue dwpopetikn Papvtnto, mov ekpdleton pe
TOVG AeYOHEVOVG GLVTEAEGTEG 6TaOMoNG (BapdnTag) W, W,, ..., W,, TOTE 0 oTab-
UiKog pécog Ppioketal amd Tov TOMO:

\4

== Xxw +x,w, +...+xw, _ =
wtw, +...+Ww,

xi Wi
\4

i=1

Mo mapdderypa, pe 1o vEo GOGTNHO, YO TV ECAYOYT €VOG LabNTA GTV TpL-
ToPaOa ekmaidevon 0o cvvvmoroyilovrar o Babuodg X, Tov amoivtnpiov TovL
Eviaiov Avkelov pe ovviedeot) (Bapog) w, =7,5, o Babuog X, oto teot delo-
TV pe GLVTEAESTH W, =1, 0 fabuog X, oto 1o Pacikd pédnua pe cuviereost
W, =1kt o Babpodg X, oto 20 Paciko padnuo pe cuvieleoty w, = 0,5. Eav évog
nabntg méper Toug Pabpodvg X, =16,5, X, =18, X, =17 kar X, =16,6, 101€ 0
oTOOKOC HEGOG TNG €Midoong TOL Ba ivat:
16,5x7,5+18x1+17x1+16,6x0,5 167

X = —=16,7.
7,5+1+140,5 10

y) Aidpuecog (0)

Ot ypoévol (6g Aemtd) oL YpeldotnKay 9 pabntég, yio vo Abcouvv éva Tpdanua
glvat: 3, 5,5,36,6,7,4,7, 8 ue péon tyun X =9. Iapatmpovpe dpwmg Ot 01 0KTH
amd TIC EVVEN TOPUTNPNGELS etvat pukpoTepeg ToL 9 kat pia (axpaic Tiun), 1 omoio
emnpedlet ko ™ péon T glval, apketd peyadlvtepn tov 9. Avtd onuoaivel 4t n
puéom Tun oev evdeikvoutal ¢ PETPo BEong (“KEVTpo”) TV TOPATNPNCEDY QVTOV.
Avtifeta, £va aAAo puéETpo BEong mov dev emnpedleTal and aKpaies TOPOUTNPNOELS
glval n dwdpesog (median), | omoia opileTon mwg e&ng:

Algpecog (8) evog SelylaTog v Topatnproe®mV o1 omoies Exovv dataydel o
avéovoa celpd opileTor ®g 1 LEGOiO TAPOTNPNGT, OTOV TO V EIVOL TEPITTOG
appog, N 0 péEGog 0pog (Muadpoiope) TV dVO PECAIOY TAPUTNPOEDV
otav To v gival apTiog aptiuog.

INo mapdderypa, yio vo Bpodpe T SIAUECO TV dEGOUEVOV:
a)3,4,0,6,58,1,1,6,1,2,8,9
B)3,4,0,6,5,8,1,1,6,1,2,8,9,9

epyalopoote o¢ eENG:
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o) ‘Exovpe v =13 mopatnpnoels, o1 omoieg o€ avéovoa celpd givat:
0 1 1 12 3 4 5 6 6 8 8 09

Apa, 1 ddpecog etvar | pecaia mapatnpnon (£BSoun ot cepd), § = 4.

B) ‘Exovpe v =14 mapotnpnoelg ol omoieg o€ av&ovoa celpd eivat:
01 1123 4546 6 8 89 09

Apa, 1 ddpecog glvar 1o NUGOpoIcHa TV VO HEGOImV TOpATNPNCEDV (TNg
€Bdoung Kot 6ydong otn oelpd), dMradn & = % =4,5.

[Mopatmpovpe 6t1, N ddpesog eivar 1 T Tov yopilel Evo cHVOAO TapaTnpNRoE-
v o€ 600 ioa uépn Otav o1 TaPUTNPNCELS aVTEG TomobeTnBoVY e celpd TaéEng
ueyébovc. Akpiéotepa, n didpecog etvar n T Yoo v omoia to ToAd 50% twv
TOPOUTNPNCEDV EVOL LIKPOTEPES OO VTNV Kot TO TOAD 50% TV Topatnpnoemy
glvat HeyoANTEPEG Ao TNV TIUN ALTNV.

Awauecos g Ouadoromuévo Asdouéva

Bewpovpe Ta dedopéva ToL VYOLS TV LadNT®V 6ToV TTivake 9 Kot To avticTol-
%O 1OTOYPOLLN AOPOIGTIKOV GYETIKMY GLUYVOTHTMV LE TNV TOAVYOVIKT YPOLLUY,
oynuo 13. H didpecog, 0nwg oplotnke, avVTIoTOlXEl OTNV T X =0 NG UETO-
BAnmc X (otov oplovtio aova), £tot date 0 50% TV TapaTnpRcE®Y Vo etval
HiKpOTEPES N o€ TOL J. AnAad1|, N ddpesoc Ba €xel aBpoloTiK GYETIKN GL-
womta F, =50%. Epdcov otov kdbeto dEova Eyovpe Tig aBpOIoTIKEG GYETIKES
ovyvomeg, and to onpeio A (50% tov Ttapatmprioemv) pépovue v AB//0X kot
ot ovvégela | BTN L 0x. Tote, oto onueio I avtictoyel n S1dpecog d Tov mo-

patnpnoemv. Aniadn, 6 =~ 173. @

100 + Fi%
90 4+ ————
80 +

wof - "o

60 +

sodd _ _____ _________

40 +

30 +

20
04—

04
162T 128 T174 T 180 T 186
Pro O 0 0O; Py

156 192 x
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o) Exarootyuopio (P,)

Onwg oploape ™ ddpeco d, £1o1 ®ote 10 moAd 50% Twv Tapatnpioemy va &i-
VoL KpOTEPES TOL J Kot T0 TOAD 50% TV mapatnpnoev va gtvar peyoldtepeg
TOV 0, UTOPOVUE AVAAOYO Vo opicovue Kol To EKatosTuople (percentiles) P,
k=1,2,..,99. Ovtég P, P, ..., Py xopilovv m cvvolikn cuyvotmta o 100
ioa pépn. Emopévmg, avaldywmg kot pe Tov opiopud g dapécov, opilovue ¢
K-gkatooTioio onpeio 1 P. eKaTooTHOPLo £vOS GLVOAOL TAPATNPTCEDY TNV TN
eketvn yua v omoia 10 oA k% TV TapaTnpNcEV lval pKkpoOTEPES TOL P Ko
70 moA¥ (100 — k)% TV TapaTNPcEOV givol LEYAADTEPEG OO TNV TIUN VTN V.
Ewum) mepintoon exatostnpopiov eivor ta Py, Py, P, T0 omoia kaAovvtol Te-
tapTpopa (quartiles) ko cvpBoriCovrar pe Q,, Q, xar Q,, avtictorya.

INa 1o Q éyovpe apiotepd 10 TOAD 25% TtV TopaTnpRoemV Kot deELG TO TOAD
75%. Opowa yia o Q; éyovpe aprotepd to mord 75% tov mapatnpioe®v Kot dg-
&8 1o moAD 25% tav mapatnpnoewy. IIpopavac to O, = P, cuumintel Kot pe
dtbpeco, dniadn Q, =4. Ta pétpa avtd xpPNoYLOTOLOVVTAL APKETE GLYVE Yo T
UEAETN EVOC GLVOAOL EDOUEVOV.

Yuyvé yuo evkodia 0 VTOAOYIoHOG TV TeTapTnuopiov Q kot Q; &vog cuvorov
dedopévav yivetal Katd Tpocéyyion vroAioyilovtag Tig S10pHEGOVE TOV TPDTOV
Kot Tov S€HTEPOV GOV TOV SLOTETAYUEVOV TOPATNPICEMY, avTioTorya. [a wa-
PAdELYLLOL, TIPOKELUEVOD VO DTTOAOYIGOVUE TO TETAPTNUOPLA TV dedouévav 3, 4,
0,6,5,8,1,1,6,1,2,8,9, epyaldpacte og e&ne:

* Awtdooovpe TG mapaTnpNoEl; o avcovoa celpd peyébovg:

‘Exovpe v =13 mapatnpnoeig, ot onoieg o adéovca oelpd iva:
o1 1 1 2 3 45 6 6 8 8 9

*  Ymoloyilovpe ™ SLAUECO, OTIMG TPOAVAPEPULLE:

H dudpecog givar n €Bdoun otn celpd mapatipnon, dniadn o = 4.

* Ymoloyilovpe T S1GUECO TOV TPATOL HIGOD TOV SLOTETAYUEVOV TOPATNPN-
cEMV, ONAOON TOV TOPATNPNCE®V TOV givol aptotepd Tov d. H Ty avtn sivor

0 Q:

H didpecog tov Tapatnpiioemv mov gival apltotepd Tov d, SNAadn TV

011123,etvonto le%:

* Yroloyilovpe T dépeso Tov dHTEPOV HICOD TOV SLOTETAYUEVOV TOPOTNPN-
ce®V, dNA0dN TOV TapoTNPHoE®V 1oV gival de&id Tov d. H tiun avt givar to Q;.

L.
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H d14pecog tov mapatnpnoewnv mov eivar de&ld tov d, dniadn twv 5 6 6 8 8 9,

gtvorto Q, = % =7. (Onwg to axpBé, cOpewva pe tov optopd etvor Q, =6).

Exatootnuopio g Ouadomomquéva Asdouéva,

O voloYIGHOG TV eKaTooTNHOpi®V (1] TETAPTNHOPI®V) GE opadomompéva de-
dopéva yivetor OTMG Kot 6T O1GUEGO OO TO TOAVY®MVO 0OPOIGTIKOV GYETIKAOV
ovyvotNTeV. X10 oxnpe 13 divovtar ta Q, Q, =4, Q, ko P, P, yio ta dedopéva
Tov Tivaka 9, and 1o onoio Ppickovpe KATA TPOGEYYIoN:

P,=162,5, Q =168, &5=173, Q,=178 km P, =184,

¢) Emxparovca Tiuny (M)

2TV TEPINTOOT U OPLOSOTOUUEVOV SESOUEVOV EMKPATOVGO TN 1) KOPLOT]
(mode) M, opiletar wg 1 mopatpnomn pHe T peyordtepn cvyvotnto. Eivar mpo-
QOVEG OTL | EMIKPATOVGA TIUT UTOPEL VoL OPLOTEL KOl GTNV TTEPITTMGT| TOLOTIKAV
dedopévav, eved Ta GAAa pHéTpa Tov eidape opiloviot HOVO Y10l TOGOTIKG OEOOE-
va. [ mapdoerypo:

o) H emucpatovca tyun (ETkpotodso amacyOANen) Yo TV oTacyYOANGsT TOV o-
Ontov Tov wivaka 7 otov erevBepo ypovo tovg eivar M, = “Movown”.

B) H emkpatovca i tov aplfuod tov adeAedv Tov pobdntodv otov mivaka 6
gtvor M, =1, dnradn ot meplocoTepeg okoyéveles (55%) éxovv dVo mandid.

v) Tl va Bpodpe v eniKpaTonco T TOV TopaTnpN- X; v,
oeov 0112223444557 S8, katackevalovpe to 0 1
dumhavo mivako cvyvotntwv. Ot Tég 2 kot 4 sivor Kot 1 2
01 600 EMKPATOVOEG TEG, V10Tl KaBgd £El GLYVOTNTA 2 3
3. BAémovpe €0 OTL 1) EMKPATOVCO, T WITOPEL VOL UnV 3 1
etvar povadikn. Otav £govpe 600 KOpPLEES, N AVTioTOl- g ;
AN Katavoun cuyvotitov Aéyetoal otkopven (bimodal), 7 1
VD OTOV EYOVLE TOALEG KOPLPEG AEYETOL TOAVKOPLON 8 1

(multimodal).

d) Otav 6)lec o1 mopatnpNoElS EIVOL SLOPOPETIKES, TOTE AELE OTL OEV LILAPYEL EML-
Kkpatovoa Tyn. ‘Etot, yia 1ig mapatnproeig 0, 1, 2, 7, 8, 9 dev €yovpe emikpaTon-
GO TUN.
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Emrparovea Tiung oc Ouadonoiquéva Asoousévo

Otav &rovpe opadomompuéva (TocoTikd) dedouéva 6e 160TAATEIG KAAGELS, TOTE
Bpiockovpe TpOTA TNV EMKPATOVGH KAGGTN I, SNAAON TNV KAAON UE TN HEYOAD-
TEPT GUYVOTNTO.
Yrobétoviag, Ommg Exovpe MO OvVO- 12 8

QEPEL KOl TPONYOLUEV®G, OTL Ol TTapO- Vi
10

TNPNOES OTIS KAGGES KOTOVELOVTOL
OLOLOHOPPO, 1] ETIKPATOVGA TIUT TPOC-
dwopiletar, 6nwg eoivetal 6To SIMAAVO
oynuo 14, oc¢ n tetunuévn tov onueiov 6
TG Z TV eVOVYpappv Tunpdtov A7
Kol BA. 1o oynua avtd divetar 1 Kopv-

oM Y10 TO VYOS TV PaONTOV TOV TivoK 2
9. Katd mpocéyyion n kopven (emikpa-

T€0TEPO VYOC) €ivat M, ~173 cm.
po Dyoc) 0 156 162 Li=168 M174 180 186 192

Métpa Aracmopag

Yta wponyobpeva eldape 0Tl To PETpa BEoMG TapEyouy Kamoto TAnpopopio yio
NV Katovour evog TAnOucepod. Avtd OUmG dev ETOPKOVV, Y10 VO, TTEPLYPAYOLV
TANP®G TV KOTAVOUT, OTMG SOTGTOGOE TNV apyn TG § 2.3 cvykpivovtag Tig
Babporoyieg Tov pobntov 6vo tunudtomv A kot B ota oynuata 11(a), (B).

Evo o1 Babporoyieg tav 800 tunudtov 4 ko B govv ioeg péoeg Tpég x, =x, =15
Kot ioeg dapécovg 6, =06, =15, glvar povepd OTL 01 KOTUVOUES TOVS SLAPEPOVY
ONUOVTIKG G TPOG TN METOPANTOTNTA Tovg. Ot Pabpoi Tov Tunuatoc A givon me-
PLOGOTEPO ““GLYKEVIPOUEVOL” YOP® Ao TN PEST TIUN, EVG, ovTiBeTa, o1 Pabuol
Tov TUNUaTog B droomeipovrol mepiocdtepo, Exovv dINAadN HEYOAES ATOKAIGELG
YOpw amd T HEoT TIUN TOVC.

[MoapdAdnia Aoutov pe ta pétpo B€ong kpiveton amapaitntn kot n e&€taon Ka-
OOV LETPOV SCTOPAS 1 HETAPANTOTNTOS, INADT LETPOV TOV EKPPALOVY TIG
AmTOKAMGOELS TOV TILOV UI0G LETUPANTAG YOP® atd TO LETPO KEVIPIKNG TACTG.
Tétown pétpa Aéyovran pétpa dwacmopdg (measures of variation, dispersion
measures). To 6TovdadTEPO PETPO. SUOTOPAS EIVAL TO EVPOG, 1 EVOOTETAPTNLLO-
PLOKY] OTOKAIOT, 1) S10KOLLOVOT] KoL 1] TUTIKT] OTOKALO.
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a) Evpos (R)

To anlovoTEPO o TO LETPO Hl0GTOPAG £ivarl TO EDPOG 1 KVpaven (range) (R),
7oL opileTal g 1 SPoPA TNG EAUYICTNG TOPATNPNONG OO TN UEYIOTN TAPOTY-
pnon, onAadn:

EbYpog R = Meyaidtepn mapatipnon-Mikpdtepn mapatipnon

‘Etot, 10 Babpolroyio Tov tppatog A 1o gbpog elvar R, =18—13 =5, evad Y1
T0 TUNHA R, =20 -10 =10, TS mov emPefaidvouvy 6Tt Tpdypatt oto Tufue B
&yovpe peyaAivtepn dtoomopd Pabuporoyiog mapd 6to TUqpa A.

Otav &rovpe opadomomuéva dedopéva, To Hpog dtvetal amd TN dapopd Tov
KOTAOTEPOL OPIOV TNG MPAOTNG KAAGONG OO TO GVAOTEPO OPLO TNG TEAEVLTOING
KAGone. To ebpog TV vydv TOv HodnT®dV Tov delypatog otov mivaka 9 givat
R =192-156 =36. [Ipopavag, T0 €0pOg 6€ OUASOTOMUEVO. ESOUEVO UTOPEL VO
SlopEPEL EAAPPAOS amd To ovTioTolyo dedopéva TPV avtd opadomonbovv. [
TOPASELY L0, TO EVPOG TMV VYDV GTOV Tivako 8, Tpv autd opadonomBovv, Bpn-
Kape 0Tt lval R=191-156 = 35.

To €bpog elvar éva apketd amdd PETpo, mov vroroyileTor gvkoAa de Bempeiton
OU®C aSOMIOTO PETPO JACTOPAS, YioTl BacileTar LOvo GTIC dVO aKpaieg ToPOL-
TNPNGELG.

p) Evooretaptyuopioxo Evpog (Q)

To gvdoteTapTnpropLakéd gvpog (interquartile range) givain d10popd TOL TPDOTOV
tetaptnuopiov Q, amd to tpito tetopTUOplo Q,, SNAN:

Q:Qg,_Q]

210 peto&d Toug ddotnua meptappdavetal to 50% tov Tapatnpicemy.
Enopévmg 660 pikpodtepo eivat avtd 1o ddotnpa, 1060 peyaivtepn Ba eivar n
GLYKEVTIPMON TMV TILAOV KOl AP0 KPOTEPT 1] SL0GTOPA TOV TILADV TNG LETAPAN-
G,

Amo ta dedopéva Tov oyfjnatog 13 Pprrope katd tpocéyyion Q =168, Q, =178
EMOUEVAG TO EVOOTETOPTNHOPLOKO gVpOg elval Q =10. Anladn to 50% tov podn-
TOV £Qovv VYog HeTa&y 168 kan 178 em.
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y) Araxvuavon (%)

"Evag dALog tpdmog yiol vo. VToAOYIGOVE T SGToPA TV TTapatnPioemy t, t,, ...,
t, wag petafinmg X 0o Ntav vo apaipécovpe T péon T X ond kabe mopa-
TPNON Kot vo, Bpodue Tov apldunTikd HEGO TOV SOPOPOV OLTOV, dNANOT TOV
aplopo:

(DDt -1) 2O

1% 1%

O ap1Opog dpmg owToHg eivat 160G pe PNdEV, apon

t—Xx)+(t —-X)+...+(t, —x L+t +...+t, vx _ _
(O =F)+ (=Dt (, =) _t4h+tt, VE__ o
\% \% \%

I'V awt0, mg éva pHéETPo S1aoTOPAG TAIPVOLLE TOV LEGO OPO TMV TETPAYDVOV TOV
anokAcE®OV TV £, and T péon T Toug X. To pétpo autd koleitol Staxvpaven
N dwaomopd (variance) ko opiletar and tn oyéon

s’ =éi(t,. -%)° (D

O T0m0¢ VTG OmOdEIKVVETAL OTL WITOPEL VO, TAPEL TNV 1GOSVVOUT LOPPN:

o (3
P =miYp - @)

A= v

1 omoio S1ELKOAVVEL GNUOVTIKA TOVG VITOAOYIGHOVG KVupimg dtav 1 péomn Tun X
dev elvar aképoatog aplouoc.

Orav €yovpie Tivaka GLYVOTHTMV 1] OPAOOTOIEVH dedOpEVE, 1) StakbaveT| opi-
Ceton amd ™ oyéon:

s =lZK:(x,. -x)v, (3)
Viial

N TV 1603VVauUN LOPPN:
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2 2
1|« (inv,.j
s’ == ;vai =7 (4)

i=1
v

Omov X;, X, ..., X_ Ol TIHEG TNG HETAPANTAG (N T KEVTIPA TV KAAGEMV) UE OVTi-
GTOLYEG CUYVOTNTEG V,, Vs, ..., V

K

INo mapddetypa, n dwakduaven g Paduoroyiag twv padntdv Tov TuqHoTog A
gtvar coppova pe v (1)

L (13=157 +(13=15) +(14—15) +..+(18—=15)° 20
4= 10 “ 10

2

EVO Yo TOLG nodnTtég Tov THUMUoTog B Bpiokovpe sf; =6,6, mov emPePormvel
) Swmictwon pog 6t n Pabporoyio tov pabntdv Tov TUHETog B Topovctalet
pueyoAvTepn petafAntotnta omd 1 faduoroyia tov pabntdv Tov TURueTog 4.

Opoimg, N S1KVUAVGT) TOV VYOVG TV LAONTOV Y10 To OpadoToIUEVE dedopéval
tov mivaka 9, vroAoyiletor cOpemva pe tov TOmo (3), dnwg eaivetal 6ToV £ToO-
pevo mivaxo:

Kldoewg | Kevrpuég Zoyvotnta
[-) TIHEG X; v, x} XV xlv,

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
2Ovolo: v=40 — Sxv; = Exlz y; =
6930 1202760

Enopévag:

K 2
1| (ZX ) 1 6930°
st == Xy, -~ = — 11202776 — =53,4
40 40

v |5 v
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Edv vmoloyicovpe T dtakvpoven omd ta U opadomotmpéve. dedopéva. Tov iva-
xa 8, Bpiokovpe s° =50,9. H drapopd avt) opeiletor 6TV amdAEL0 TANPOQOpPi-
0G AOY® OUASOTOINGTG TV TOPATPTCEMV.

0) Tomikny Anoxiion (s)

H dwoxdpavon etvon pior a&lomotn topdpuetpog daomopdc, aAld Exel Eva LELO-
véKTNUa. Agv ekppaletal e TIG LOVAOEG LE TIG 0moieg ekppalovTal Ol TapaTn-
proetc. Lo mapddetypa, av ol Tapoatnpnoelg EKPPAlovtal e cm, 1 SIOKOIOVOT
ekppaletol o cm?. Av Opm¢ mapovpe T OeTikn teTpayovikn pilo g dtakday-
ong, Ba &yovpe Eva uétpo dlacmopdg mov Ba exppaletal pe TNV 1010 LOVAdQL LLE-
TPNOMG TOL YOPUKTNPIGTIKOD, OTMS aKPPMOG eivar Kot OAa Ta. GAAa péETpa BEonc,
mov e€etdoape £mg topa. H mocdtnta avtr Aéyeton Tomk] andkiion (standard
deviation), cupfoAileton pe S Ko divetan amd ™ oyéon:

s=+s?

H tomun amodrkiion yuo to Yyog tov podntov tov wivaka 4 givol and 1o tpon-
yoOpevo mopadetypa S =+/53,4 = 7,3 cm, av avti vToAOYIGTEL O T OLALSOTOL-
nuéva dedopéva Tov Tivaka 9,1 S = \/@ =7,13 cm, av vToOAOYIGTEL 0T TOL UM
opadomompéva, dedopéva Tov Tivaka 8.
A&ilel va onuelwbei 6Tt av 1 KOUTOHAN GLYVOTHT®V Yl TO YOPUKTPIGTIKO TOL
e€etalovpie lvan Kovovikn 1| TEPITOV KOVOVIKT, TOTE 1] TUTTIKN OTOKAIOT S EYEL TIG
TOPOKATO O10TNTEC:
1) T0 68% mepinov TV TApPATNPNCEDV

Bpiloketon oto droTnpa

(X—s5,X+5)

i1) 10 95% mepinov TV TOpUTNPNCEDV
Bpioketatl oo dtboTnua
(X —25,% +25)

ii1) 10 99,7% mepimov TV mapatnpnce-
oV BplokeTon 6T0 dSdoTUO
(X —35,X +39)

f—}s X-2s X—s X X+s X+2s X+3s

A e

. v ’ ’ ’ _ : < 95%, >
iv) T0 €0pog 1ot TEPiTOL pE EEL TV : 00,29,
, 170

vY.o.....

A

Kkég amokAicelg, onAad R~ 65.



96

2vvredeotiig Metafolis (CV)

‘Eoto 611 and éva detypa gikoot pabntov mg A" Tvpvaciov Bpikope péco Pa-
poc X, =40 kgr kou tomikn amodxhion s, =6 kgr, evd and éva devtepo delyna
Tpravto padntav me I Avkeiov Bprikape péco Bapog x, =75 kgr kot tomikn
andkion s, =6 kgr. Onmg avrkappavopacts, sivar Adbog va modue 6t T0 Pd-
po¢ TV padntedv tov Avkeiov £yetl Tov 1610 Pabud petafintdétrag pe to Papog
TV podntdv tov Npvaciov, kabocov 1 Papvtnta wov Exovv ta 6 kgr 6to uéco
Bapoc Tmv 40 kgr gival SopopeTIKN Ad QLTHV TOL £XO0VV 6TO PEGO PApog TV
75 kgr.

Axoun, ag vrobécovpe 6Tl 0 pEcOg PoBog TV VYNAOPaOUOY VTOAAMA®Y oG
etarpeiog A elvan x, =2.500 € pe Tomikn omodkion s, =420 €, eved yio TOLG VITOA-
MAovg pag etanpeiog B etvan X, =1.400$ pe tomikn omdkion s, =3508. Xy
TEPIMTMOTN 0T EYOVUE OLOPOPETIKEG LOVADES UETPTONG TOL UIGO0D, ETOUEVOC
01 S10GTIOPES TV TOPOTNPTCEDV OEV EIVAL AUEGH CLYKPIGIUES.

‘Evo pétpo pe 10 omoio pumopodpe vo EEMEPAGOLLLE TIC TOPATAV® dVOKOAES KOt
70 omoio pag fonbdé ot GVYKPION OUASOV TIL®V, TOL £ite EKQPALovTal GE d10-
(QOPETIKEG LOVAOEG UETPMONG glte exppalovTal otV 1Ot Lovada ETpnong, GAAY
EYOVV GMUOVTIKG SOPOPETIKEG UEGEC TIUES, EIVOL O GUVTEALEGTNG NETABOMS 1)
ovvteleoTiG peTafintétntog (coefficient of variation), o omoiog yio X # 0 opi-
Cetan amod to AdYO:

TUTIKY] OTTOKALGT

s
UECM TIUM %

Av X <0, 10T€ avTi TNG X YPNOUOTOIOVUE TNV |¥|

O ovvteheotng petafoing ivorl aveEApTnTog 0md TG LOVASEG LETPNONG, EKPPA-
Cetan eml T01¢ €K0TO KO TAPIGTAVEL £va LETPO GYETIKNG OLUGTOPAS TOV TILDV
Kot Oy TG AmOAVTNG SLOGTOPAS, OTWG EYOVLE OEL £DG TOPO.

INo to TpdTo TEpAdetypo Tov PAPOVE £YOVUE GLVTEAEGTN LETOPOANG Y10 TIG OVO
ouades padnTov:

v, =328 _g15-15% xa
x, 40
s, 6
v, =28 =2 —0,08=8%
75

dniadn, o fabuoc dtacmopdc tov fapovg Tv uadntov Mouvaciov sivor peyoin-
TepOG 0o 10 Padud dromopdc Tov Papovg TV padnTodv Avkeiov (Yo Ta GuyKe-
Kpluéva delyuata).
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Avdloya coumepdopoato Byalovpe Kot yio To 6gutepo Tapddetypo, 6mov Ppi-
oxovpe CV,=16,8% xor CV, =25% . [lap’ 6o mov 1 tumikn amdkAion TV pt-
oBmv otV gtaupeio A givor peyoldTepn amd TNV TUTIKY OTOKAIoT OTNV £Toupeio
B, 0 cuvtereotig petafolng divel peyoldtepn GYETIKY d0GTOPE GTNV ETOIPEiLQ
B. Avtd petappdaletor oto va Aépe 0Tt Egovpe HeYOADTEPT OpOLOYEVELD LIGODV
otV gtoupeia A mapd ot B.

[evikd deyopoote 0Tt Eval delypa TGV pog petafAnTig Oa sival opotoyeveég, v
0 GLVTEAEGTNG LETAPOANG dev Eemepva o 10%.

E®PAPMOI'EY
1 « O duthavig Tivakog cVYVOTHTOV SIVEL TNV KOTOVOUT] TOV - ”
xpOvov X (o€ sec) 60 padntav mov yperdoTnKay, yio vo Tpé- 56 ;
Eovv pa dgoopévn amdotact. No vToAoyioTovv: 55 6
0) 0 HEGOGC, 0 OLANEGOS KL 0 EMKPOTECTEPOS YPOVOS Y10 TNV 60 8
KOAOWYN TG GUYKEKPLUEVIG ATOGTAONG, 65 | 12
B) n Tomkn andéxiion, 70 | 14
Y) ©€ w660 YPOVo amd TG OTIYUN TNG EKKIVII6NG KAAvWE TNV ;(5) 12

0m06Ta0T TO 25% TOV PEdNTOV.

AYZH

a) * ['ia Tov vToAOYIo UG TNG HECTG TIUNG GUUTANPOVOVLLE TIC TPELS TPADTES GTAAEG
TOV TTOPUKATO TIVOKOL:

X; Vi XiVi X,»ZV,»

50 4 200 10000
55 6 330 18150
60 8 430 28800
65 12 780 50700
70 14 980 68600
75 10 750 56250
80 6 480 38400

Zovoro | v=60 | Tx,v;=4000 | 5 x7v,=270900

Emopévmg, 0 Hécog xpovog yia Ty KAALYT TG GLYKEKPIUEVNC OTOGTOONG EtvOL:

XV,
f:—z . =—4000 ~ 66,67 sec.
v
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*  Eyovpe v =60 mopotmpnoeig og avéovoa cepd, dpo 1 d1duecog sivatl o
uécog 6pog g 30M¢ kot 31ng mapatnpnone, SnAadn o HEGOC OPOg TMV TOPATN-

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

=67,5 sec.

* H emkpotovoo tyn elval 1 T HE TN HEYOADTEPT CLYVOTNTA, GPO
M, =70 sec.

B) I'a Tov vwoAoyiopd TG TVTIKNG OTOKALGNG EIVOL TPOTYOTEPO VO EQAPLOGOV-
pe T oxéon (4), tag Ko 1 HEon Tiun dev givan aKEPLog aptOpos.

Me Bdon tov mapomdve mivaka 1 dtokvpoven g petaAntmge X elvat:

2 2
=1 > xlv, —M =i{270900—@}=70,56 sec’.
% v 60 60

KoL 1) TUTIKN amOKAon S =4/70,56 =8,4 sec.

Y) ®éhovpe va vToroyicovpe o mpdTo TETAPTUOPO, Q1. Aptotepd ™G Stapé-
cov 6 =67,5 &ovpe 30 mapampnoec. H didpecog avtov tov 30 tpdtov mo-
potnpnoewv givor to nuddpoopa ™c 15ng kou 16mg maparipnong, dniodn
Q, =(60+60)/2 =60 sec. Anhadn], botepa and pio dpa omrd ™ oTryur TG eKKivn-
ong 10 25% TV ponTtdv KEALYOV T GUYKEKPLHEVT OTOGTOON.

2 . No amwodsyytel 6TL 1] GUVApPTION

JO)= (x5 =2 = (6= 2)+ (xy = 2 et (%, = )
i=1
yiveTal EAaeTn, 0TOV 4= X.
AYZH

Aappdévovtog v Tpd Tapdywyo s f (1), Bpliokovpe
S'A)==2(x, = A)=2(x, —A)—...= 2(x, = L).

"Exovpe d1080y1Ka:
f'(A)=0
X\ —A+X, —A+.+%X —-A=0
X+ X +..+X —VvA=0
g XXt tX

\4
H devtepn mapdywyoc g (1) sivat:
f (/1)=2+2T}...+2=2v

Ko emedn f"(X) =2v >0, cuvermdyeton 6tLyle A =X N (L) yiveran ehdypom.
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3 . 'Eoto X, X, ..., X, v Tapatnpiceig pe péon Tipn] X Ko Tomik) andkiion s,.

) AV Y,y Yy oeey P, EIVOL 0L TOPATNPICELS TOV TPOKVTTTOVV OV TPOGHETOVE OE
Ka@gmd amod Tig X, Xy ...y X, 10 6TAOEPA C, V. dELYTEL OTL:

i) y=Xx+c, ii) s, =5,
B) AV Vi, Vi eeey P, EIVOL O TAPATNPICELS TOV TPOKVTTOVV OV TOALOTAAGLA-
GOVUE TIG X;5 Xy +vey X, EML 1@ 6TAOEPA C, VO 0TOOEYYTEL OTL:

i) y =cx, i) 5, =|c|s,
AITOAEIZH

a) 'Eyovpe y, =x, +c¢, 1=1,2, ..., v enopévag:
X, HC+X,+CH. X, +C

i y:y,+y2+...+yv _
v v
X +Xx,+...+x,  vc _
=2 v =X+4c
v v
—\2 —\2 —\2
3 =)0 =) 4+, )
) 5, =
v
:(xl+c—)_c—c)2+(x2+c—)_c—c)2+...+(xv+c—)_c—c)2
v
(x,=X%) +(x, —X) +..+(x, = X)’ 5
= » =s..
Apa kot S, =S,
B) Exovpe y, =cx;, i=1,2, .., v, emopévog:
i J_/:y1+y2+...+yv _ X e, . tex, :cx]+x2+...+xv _F
v v v

11) S2:(yl_y)2+(y2_.)—})2+'“+(yv_y)Z

y
%
_ (ex, —cx) +(cx, —cx)’ +...+(cx, —cx)?
%
2 —\2 —\2 —\2

c I:(xl—x) +(x, =X) +...+(x, —X) ] 5 5

= =c’s..
v

N

Apa kot s, = |c

x°
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AXKH2ELY

1. 'E& dadoyikol aptiot apifpoi Exovv péon tiun 15. Na Bpeite toug apid-
LLOVG KoL TN O1GUETH TOVG,.

2. 'Eyovpe éva detypa v =10 mapatnpnoewv, 6mov Kabe mopatipnon pno-
pei va givan 1, 2 1 3. Etvon duvatd n péon tipn va givar o) 1 B) 4 ) 1,8;

3. "Evog enevdutig em€vouce T0 1010 TOGO YPNUATOV GE 8 O10POPETIKEG |LE-
toxéG 610 Ypnuotiotplo. Katd t Sidpkelo Tov TepAGUEVOD £TOVG Ol
LETOYEG LAV TIG TOPOKAT® EKOTOCTIONEG LETOPOAES otV a&ia TOVG:
5,16, -10, 0, 27, 14, =20, 34. Na Bpebei n péon ekatootioio omddoon
g EMEVOLOTG.

4. To péco Hyog 9 KerabocPuIPIoTOVY oG opadog ivar 205 cm.
o) [o va “YnAdcer” Ty opado 0 TPOTOVNTHG THPE EVOV KON TOIKTN
pe vYyog 216 cm. oo givor To PEGO VYOG TNG ORLASOS TOPOL;
B) Eav 10ele va “yniooel” v opdda ota 208 cm, 1660 H\yog EXPETE VoL
£)el 0 KAAOBOGPOIPLOTIG TTOV TNPE;

5. H péon nuxia 18 ayopidv ko 12 kopitoidv pog tééng etvon 15,4 xpo-
via. Edv n péon nlkia tov ayopiov eivan 15,8 ypovia, va Bpeite ) péon
NAKi0 TOV KOPITGIMV.

6. e po KGATN VIAPYOLV ACTPES, HOOPES, KOKKIVEG KO TPACLVES UTAAES
oe avaroyio 10%, 20%, 30% xar 40% avtictoyya. M dompn pméio
éxet Pépog 10 gr, o povpn 11 gr, pio koxkvn 12 gr kot pua tpdown 13
gr. Na Bpeite ™ péon tyun, ) SGUEGO Kot TNV EMKPOTOVCH T TOV
Bapovg Yo Oreg TIG UTAAES, av EEpOvpe OTL TNV KAATN LILApyovy a) 10
uméAes, B) 20 umareg, y) oe yvopilovpe mOcEC PTAAES VAPYOLY GTNV
KAAT.

7. H enidoon evog pobnt oe névte podnpota givon 12, 10, 16, 18, 14.
o) No Bpeite T péon emidoon.
B) Av To pabnpoto eiyav cuvtereotég otdlong 2, 3, 1, 1 ko 3, oo Oa
ntav n péon enidoon; Xe molo padnpote ETPETE Vo dMGEL 10104TEPT

TPOGOYN 0 pabnTng;

8. Mia etoupeio amacyoAetl 5 vradAniovg oto Tpnqua A pe péco (pnviaio)
e06 1249 gvpa, 6 vmaAinrovs oto Tunpa B pe péco oo 1280 evpo,
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kot 4 vrodAnAovg oto Tpnpa I pe péco webo 1360 svpo. [lorog givor o
HEGOG 1GHOG OA®V TOV VTOAAAW®V;

9. H péon tipn kou n drdpesog mévte apBpmv givar 6. Ot Tpelg amd owtong
gtvar o1 5, 8, 9. Na Bpeite Toug GAAoVG dVO.

10. Zto durhavo mivaka divovtar ot T g petafAntic X ue  x; :
116 avtioTotyeg cuvoOTNTEG TovG. H méumtm cvyvotnta x6on-

ke! Mmopeite va v “avaxaioyete”, edv yvopilete 0T 3

o) n puéon Tun etvon 4,4, 4

5

6

7

=

B) n diqpecog givan to 4,5,
¥) VdPYOVY 6VO EMKPUTOVGES TUUEG;

N = W =

bl

1
11. T v katavour Tov Babuod tov Mabnuatikov e B” 1aéne tov 40
padntav kot pabntpuov me I Avkeiov tov mivaka 4 va Bpeite:
a) ™ péon T,
B) ™ ddpeco,
Y) TV ETKPATOVGO TLUY,
d) TO TPOTO KoLl TO TPITO TETOPTNUOPLO KO VO EPUNVEVCETE TO, ATOTENE-
oLLOTOL.

12. O mapokdro wivakog divel Tov aplfud tov emiokéyemv 40 pobntov oe
OLAPOPa, LOVGETLN TNG YDPOG KOTA TN O1dpKELN EVOG ETOVC.

Emokéyelc | Xvyvotnto Na vroloyleTovv:
[0-2) 8 ) M péon Ty,
2-4 12 B) N emkpatovoa Ty,
g:g 160 Y) 1 d1dpeco,
310 4 d) TO TPOTO Kol TPITO TETAPTNUOPLO.

13. To péco vyog Tv 30 padntov kol padntpiov woag taéng sivor 170 cm.
[Toto Ba givon To pEGO Vyog ™G TAENG:
o) ov QUYEL £vag padntig pe vyog 180 cm,
B) av épbet pa véa podntpla pe Hyog 170 cm,
v) av eOyeL Evag pobntg pe Dyog 180 cm kot EA0et o pabnTplo pe
Vyog 170 cmy;

14. KoBepio amd 115 mopakatm AMoteg dedopéEvav Exovv puéon tiun S0.
o) Xe ol Alota vapyet (1) peyovtepn (i) pikpdTepT S10GTOPA TOPOLT-
pnoewv; (No pun yivouv mpa&elg).
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. No vtoAoy1oTel 1] TUTIKY] OTOKAIGN TOV 0EG0UEV®V TNG AoKnong 12.

17.

18.

19.

20.

1.

B) Mmopel va xpnotiponomBel yio cOYKpPIon TV 0e00UEVOV QVTMV TO
£0pog;

H BaBporoyia 6éka padntov o éva drayovicpa nrov: 7, 11, 10, 13, 15,
3,12, 11, 4, 14. Na vroloyicere:

o) TN HEOT TN, TV EMKPOATOVGA TN KO TN S1GUECO,
B)ta Q o Qs,

¥) T0 €0POG, TNV TVLTIKT| OTOKALGT| KOl TO GUVIEAEGTN LUETAPOANG.

O péoog ypovog mov ypetalovron ot padntég evog oyoreiov va mdve to
TPOL ad TO OTITL TOVG UEXPL TO GYOAELD glvar 10 Aemtd pe TumIKY amod-
KAon 2 Aemttd. Yrno0étovtog 0Tt £(0VUE TEPITOV KOVOVIKT) KOTOVOLUTY, VO
Bpeite katd TPooEyyion T0 TOGOGTO TOV LOONTOV OV YperdlovTol:

o) KGT® amd 8 Aemtd v) T0 ToAD 10 Aemtd
B) méve amd 14 Aemtd d) amod 6 £wg 12 Aemtd
Yol VoL TAVE 0TO GYOAELD TOVC.

No vroloyicete T HEOT) TIUT KO TN SLAUESO Y10l TO TOPUKAT® OElyLoToL
OEQOUEVMV KO VOL GYOMAGETE TO. ATOTEAEGLOTOL:

w1l 2 6 By 2 4 12
Y11 12 16 §)12 14 22.

Na voloyicete T Sl0KOUOVOT KOL TNV TUTIKT OTOKALGN Yio Kofepd
0o TIG TOPAKAT® AMOTES SEOOUEVOV. ZVYKPIVOVTOS TO HEGOUEVO KoL TO
OTOTEAEGILOTO, Tl COUTEPAC L BYAleTE;

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

O1 pobntég Tov 12 Eddeyay etnoimg Kotd HEGo 6po 625 gupm ayopdlo-
VTOG S1APopa TPOPLLLA OTtd TO KVAIKEIO TOL GYoAelov. Edv 0 cuvtehestng
petafoing eivon 27,2%, va Bpeite v tomikn andkion. Edv emumhéov
yvopilete 611 TO Z xl? =11.746.700, T6co1 €lvar ot padntéc tov 12;

H BaBporoyio 50 padnrov oty lotopia kopaiveror omd 10 péxpt 20 (ko-
vévag oev tvo Katm amd T Baon). [vopilovpe exiong 6Tt mévte pabntég
&yovv Pabud katw amd 12, dexomévte KAt and 14, mévte peyaAdTEPO N
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ico Tov 18 Ko dexamévte peyolvtepo 1 i6o Tov 16.

o) No mopactafovy To dE30UEVE GE EVOV TIVOKO GUYVOTHTOV.

B) Na vtoloyicete: 1) T péomn Tun, ii) T StdpEGoO.

v) Edv 610 5% tov pabntov pe v koivtepn emidoon 600l movog,
1660 Badud mpémel va €xel kAmotog padnTg yio va Tapel Emavo;

H péon tyun koun Stokdpoven tov S tipndv evog detypatog etvan X = 4 kot

4
s* =10, avtiotorya. Edv, yia Tic Téooepic TG 1oybdeL Z(xl. —x) =14,
=1

va Bpedel n mEpumT TIPN.

‘Evoc podntg ayopace 10 Bifiia wov koctilav ywpic @.I1.A. 15,9, 6,
18,21, 6, 18, 27,9, 12 gvpd avtictoyo.

a) [Tow gtvor n péon, n d1dpeon ko 1 emikpaTovsa asio (tun) tov Pi-
PAiwv;

B) Mg petafaiiovtarl ol amavINGES TOV EPOTNUATOS (), oV TPOGHE-
covpe Ko 1o D.IT.A., mwov eivor 18%;

v) Av 0 pobntmg mAnpaocet el mAéov 0,3 gvpd (ywpig O.IT.A.) ywo T0
vrooo Kabe BipAiov, TG S10LOPPOVOVTOL TOPO Ol OTAVTNCELS GTO
epdTnua (B);

Na dei&ete 6T1 €V amd OAeg T1g TIég 0, 2, 4, 6, 8, 10 ko 12 evog deiypo-
TOG QLPOLPEGOVLLE T LEGT] TN TOVS KoL SLOUPEGOVLE LLE TNV TUTIKY] TOVG
amOKAIoN, TOTE Ol TWEG Tov Ba Tpoxkdyouv Ba Eyovv péon Tiun 0 Kot
dwomopa 1.

370 SmAAVO GYNILO POIVOVTOL TOL VYN TOV TOANGEDV GE YIMAOEG EVPD
OV £YVOV 0TO TOLG TOANTES OIS ETOLPETIOG KOTA TN 018 pKELD EVOC ETOVC.

. . . 14
a) [Tocot etvor o1 tAnTéG; 5
B) [Toco1 TwANTEG EKOVaY TOANGELG é W
TOVO 0o S5 YIAAOEG EVPD; i3
v) No Bpebei n emkpatovoa Ty & 8
Z o
TOV TOAMGEDV. S 6
=]
) Na kataockevdoete Tov mivako, < 4
GLYVOTNT®V Kol VO, VTOAOYICETE 2
TN HECT TIUN KO T1 SLOKDLLOVOT). 0

) : : 0 2 4 6 8 10 12 14
€) A6 10 TOAMY®VO 0OPOIGTIKOV TOM|GELS 6€ YIA. EVPD
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GYETIKAOY GLYVOTATOV Va exTipoete ta tpia tetapmudpe Q, Q,, Qs.

6. Xt0 dumhavo TIVOKO SIVETOL 1) KOTOVOUT TG NAKING TOV OTOU®V LG

moANnG. No vroroyicere:
Hlwcio Zoyvotnto

o) Tnv ok omékAion kKot To (o€ £m) (o€ YEdEC)
GUVTEAEGTY] LETAPOANG. 0-20 12
A o] 20-40 14
B) To evdoTETOPTNLOPLOKO EVPOG. 10-60 20
60-80 10
7. Amd m Ztatotikn g Puoikng 80-100 4
Kivnong ITAnBvopod g EAAG-
d0c 01 0avoTol AOY® VITEPTAGIKNG
vooov 10 1995 divovion 6Tov di- rEY—
mhavd mivaxa (EXYE): Hlwio Avdpeg luvaikeg
No KaTaoKeLAcETE 6TO 1010 GY1- 50-54 10 7
po T moAdyova  afpolsTIKOV 55-59 10 4
OYETIKAOV GCULYVOTHTOV Yo TNV 60-64 17 21
nikion avopadv Kol YOVOUK®V, 65-69 36 57
avtiototya, mov wEOavov omd 70-74 44 61
vrePTaciky voco to 1995, ko ;(5) ZZ IB igg
OT GUVEYELD VO, TO, GLYKPIVETE. 85-89 123 195

2.4 rPAMMIKH ITAAINAPOMHXH

Ewcaywyn

210 016.popa TPOPANLOTE TOV EEETACAUE £MC TOPO GTN LTATIOTIKY AGYOANON KO-
pe Kabe popa pe pia povo petafant (Eexopiotd), T.y. Le 10 BApOc, Le TO VYOG,
pe v enidoon podntov kth. [o kebepid pepovopévn petafAnt apkeotnKa-
LE OTN HEAETN TNG KOTOVOUNG GLUYVOTIHTMOV, GTOV VIOAOYIGHO JAPOpmV HETPOV
O™ LEGT TIUT, OIIUESOGS, SOUKVUOVGT KTA. X€ OPKETEG OUMG TEPIMTMGELS EEIGOV
EVOLOQEPOVTO. EVaL KOl 1] TAVTOYPOVN LEAETT dVO N TEPIGGOTEPOV UETAPANTOV,
Y10 VO TPOGOIOPIGOVLE UE TTOL0 TPOTO O HETAPANTEG avTéEG oyetilovior LETOED
tovg. [ Tapdaderypo:
o) H nAwia kot 1o Bapog evog maidion Exovv kamoia Oetikn e&dptnon (cuoyértt-
on) peta&d Tovg pe TV €vvola 0Tt 660 To HeydAo gtval To mandl T0GO peyohy-
tepo Bapog Oa Exet.
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B) H ddpketo Long tov {OVTov opyaviGU®Y GE Lt TEPLOYN Kol TO TOGOGTO o-
AVVONG TNG TEPLOYNG EYOLV OPVNTIKY| EEAPTNON UETAED TOVGC, LE TNV Evvola OTL
0G0 7o LEYALO £lval TO TOGOGTO LOAVVOT|G TG TEPLOYNG TOGO LKPOTEPN Eival
1 dudpketo (ONG TV OPYOVIGU®Y oL {OLV GTNV TEPLOYN.

v) Oco peyaivtepn (LExpt Eva avdTEPO OP10) Elval 1| TEPLEKTIKOTNTA GE POOP10
GTO0 OGO VEPD, TOGO KPATEPEG ElvaLl 01 TEPITTOGELS 6T EHopd TV do-
VIOV TOV IKPOV ToSLDV.

d) H ovvolikn mapoaywyn xolopmokiod eéoptdrol omd tn 0€om Tov YOpaplov,
oo TNV TOGOTNTO MTAGLOTOG, o TNV EMidpaon tng Bepprokpaciog, TG vypa-
olog KTA.

€) To vYyog TV amodoydv TV VIEAAMA®VY Hiag eTaipeiog dev eaptdtat amd 10
Bépog Tovg.

"Etot Aowmdv givar evolapépov va EETAGTOVV 01 EMOPAGEIS TOL KATOEG LETOPAT-

TG aoKoVV o€ Kdmoleg dAleg petapintés. H vmapén pog cuvaptnolokng oyEong

(e&lowonc) peta&d tov petafintov prnopet va givan eEopeticd TOAVTIUN Yo TNV

TPOPAEYN TOV TIHOV P0G UETOPANTAG OO TIS YVADGELS TOV SLOBETOVE Yol TIG

GAAec peTaAnTég, OTAV 16YVOVV KATO1EC GUYKEKPIUEVEG GLUVONKEC.

O Khddog g XtatioTikng mov e&etalet ) oyxéon petald dvo M TEPIGGOTEPWOV

LETAPANTOV HE OmMTEPO GKOTO TNV TPOPAEYT] LIOG O’ ALTEC LECH TOV GAADV

yopoaxktpiletal pe v ovopocio avdiven taivopounong (regression analysis).

Iotopikd, o 6pog “regression” ypMGILOTOMONKE Yio TPMTN QOPA atd TOV AyyAo

avOpomordyo Galton (1822-1911) 1o 1885. Me ) perétn tov Hyovg TV ToL-

OV o€ OYECT HE TO VYOG TV YOVEMV JATIGTOONKE OTL O YNA®V YOVEDV

Telvouy, KaTd PEGO OPO, VOl EIVAL KOVTUTEPO TMOV YOVIMY TOVE, EVA TOLdL8 KOVTMV

YOVE®V TEIVOLV, KATA LEGO OPO, VO YIVOVTOL YNAOTEP TOV YOVIDV TOVG.

Al I'pappiry Holiwvopounon

H amlovotepn mepintmon moAvdpounong eivol 1 oA YPOLUKY] ToAVOPOuT|-
on (simple linear regression), kot@ TV omoio LAPYEL UOVO o aveEapTnTn
petafinty X (independent or input variable), kot n eaptnuévn petopfinty Y
(dependent or response variable), 1 omoia pwopel vo TPOGEYYIOTEL IKOVOTONTIKA
and pia ypopuky, covaptnon tov X. H mepinmtoon avt) epepaviletor téco oe
TEPOUOTIKEG OGO KOl GE U TEWPOUUATIKEG UEAETEG. XTIC TEIPUUATIKEG LEAETEG O
gpevvnNg kabopilet, yio Tapdderypa, amd TP TIg SOGELS EVOS PUPUAKOL (ave-
EGptnTn petaPfAntn) mov divel 6T TEWPOUATOLMO Kol LETPA TIG AVTIOPACELS TOVG
(eCapuévn petafint). Me v moAvdpounon eVOLLPEPETAL VO TPOGOIOPIGEL
pia oyéomn 000 G-avTidPAoTG Y10l TO CLYKEKPIUEVO PAPLOKO. XTIC UN TEPUUATL-
KEG HEAETEC M dELYHOTOANYiES, YivovTal HETPNOEIS 6€ OVO YOPOKTNPIOTIKG (Je-
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TafANTéC) Yo kKGBe dTopo (Hovdda) Tov delypatoc. Xe éva delypa 10 pabntov
HETpapE, Yoo Tapddelyua, To BAPog Kot To VYog Tovg. H dibkpion €dd petalo
ave&dptnng Kot eEapTnpévng LeTaBANTNG etval SVGKOAT. AV 0vTO TOL LLogG EVOlaL-
eépet etvar 1o “tt cupPaivel pe 1o Papog TV TadIdV dTav aAAALEL TO Vyog Tovg”,
161E Bempolpe g aveEaptnTn petafAnti X 1o Hiyyog Kot oG EapTNUEVN LETOPAN-
™ Y 10 Bdpog. Ondte, evOL0pEPOUOOTE VIO TV TAAMVIpOuN6n Tov Bapovg (Y)
aAv® 610 VYOG (X). Avtibeta, av Log EVOLLPEPEL TO “TL GLUPOIVEL LLE TO VYOG TMV
oIV 0tav aAAAleL To Bépog Toug”, TdTe Bempole wg avesdptntn petaAnm
X 10 Bapog kot g e€aptnuévn petafintn ¥ 1o vyoc. Tote Eyovpe Taivopounon
Tov Vyoug (¥) mhve oto Bapog (X).

Awaypapupo Aracropdg

O mapaxdto nivakag 10 diver Ta vyn X (oe cm) kot o fapn Y (og kg) tov 18
ayoplov e I Avkelov Tov mivaxa 4. Ot Tipég Tov Vyovg divovtal oe avéovaa
celpa.

Mivaxag 10

Aloto vyov (og cm) kot Bapov (ot kg) Tov 18 ayopidv tov wtivaxa 4.

Maofntig Ywyog Bépog MabOntrg 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 E 180 70
Z 177 81 O 180 85
H 178 73 I 182 71
C) 178 74 P 187 85
I 178 73 ) 191 86

210 TOPAdELYLo 0LTO £YOVUE TNV TEPINTOOTN Omov o€ kdbe dropo (nadnm) vi-
vovtol oo PETPGELG. Andadn To delypa omotedeiton omd To {evyN TIHOV TOV
ocuvey®v petafintav X (dyog) kot Y (Bapog).

Av mopactioovpe o (Hyn (X, ¥) TOV TOPUTNPHGE®V GE £Vo. GVGTNO opBo-
YOVIOV 0EOVOV, TApoTNPOoUUE OTL TPOKLITEL Lo “OloTopd” TV oNUEIDY TOV
OVTIGTOLOVV 6TOVG pobntéc mov eéetdlovpe. H mapdotaon avt) tov onueiov
KaAgiton draypappa drecmopdg (scatter diagram), PAéme oynua 16.
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Aldypappa dtaomopdc kot vbeia Tpocoprosuévn “ue to pdtt”’
v To oedopéva Tov Tivaka 10.

H mpooektikn mapatipnon evog daypaupotog diacmopdsg pmopet va pog dmoet
OMNUOVTIKEG TANPOPOPIEG Y10 TN OYEoT eEAPTNONG TOV EVOEYOUEVMS VITAPYEL JE-
a0 Tov petafAntov Tig onoieg eetalovpe. H meipa pog Aéet 6t vmapyet Kamola
oyxéon peta&d tov Hyovg kot Tov Papovg kKabe padn. 1o Tapdderypo avtd T0
Sudypappa dStacmopdg deiyvel, YEVIKA, 0TL ot ynAol padntég elvar cuviBwg Kot o
Bapeic. o mapdderypa, o N etvor ynidtepog Kot foapvtepog amd tov K, o 11 givon
ymidtepog kot BapHtepog amd tov K, aAld vrdpyovv Kot egapécels, dnwg o 17
etvar ynAotepog and tov N aAld o N gtvan Bapidtepog amd tov /1.

Evlcia Ilaivopounoens

Ao 10 d1dypapo S10GTOPAG TOV TPONYOLLEVOL TTapadelyoTog paivetol Kabo-
pa OTL VILAPYEL pia oYEoT avapesa 6To VYOG X kol 1o Bépog Y twv 18 ayopiov
g [ Avkelov. Ta onpeia (X, Y) elvar cvykevipopéva mepimov yOopw ond pia
gvbeia, ONAadn M oyxéon petald tov X Kot Y €lval KOTA TPOGEYYIOT] YPOLLLIKN.
Onwg €rovpe NON avapépet, pTopodie vo Oemprcovpie T pio petafAnt og ave-
EGptnTn petaPAnti Ko v AN og efaptnuévn. Edm Bempovue wg aveldptn
petafAnt 1o vyog X Kot g eaptnuévn petafanti to Bapog Y, omdte 1 evbeia
mov Ba TpocapuoleTar KaAvTepa ota onueio avTd KaAeitol ev0eia Taivopoun-
ong ¢ Y mave oty X.

Onog yvopilovue, n e&iocwon pog evbelog divetar amod ™ oxéon:

y=a+px (1)

OTOL ¢ Ko S elval TapaUETPOL TIg omoieg BEAovLE Vo vTOAOYIGOVLE 1), OTI®MG AEUE,
va “eKTIUNGOVUE”, €161 ®OTE 1] gubeia mov Ba Tpokvyel va pog divel 660 To dv-
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vatov TNV KOAVTEPT TEPLYPaPT] TNG oxEoNs (EEAPTNONG) TOL VIAPYEL LETAED TOV
petafintov X kot Y. H mapduetpog o pog otvel to onueio, (0,a) 6mov 1 gvubeia
T TEUVEL TOV AEova ¥y, eV N TaPAUETPOS S TAPIGTAVEL TO GUVIEAESTN J1EV-
Bvvong g evbeiag.

O 710 gdvkoAog TPOTOG YApaEng TG evbeiog givar avtdg TOL YiveTan “ue To pdTt”.
Mia tétota ev0eia £OVE PEPEL KL GTO SAYPApLLLO SIUCTOPAS TOL GYNLATOG 16.
INo va Bpodpe ta a kot S, epyaldpacte wg e&ng:

*  Emiéyovpe 600 onpeia, £oto ta I'(173,67) kou X (191,86) mdve oty evbeia
OV QEPAUE “UE TO paTL”.

*  AvtikafioToOUE TIG GLUVTETOYUEVES (X, )) TV onpeimv avtdv oty (1), omdte
TPOKVTTEL TO GUGTILLOL:

y =a+Bx 67=a+173p
=
», =a+ PBx, 86=a +191p

* Emiovtag 1o ovotua avtd Bpickovps o =—115,6 kot f =1,06 ondte n e&iow-
omn g evbeiag (1) yiverat:

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

Emopévmg,  gubeia mov kotd ™ yvoun pog mpocappoletol KaAdTEpO 0TO ON-
peio Tov dtoypdppatog d10emopag diépyetal and to onueio (0,—115,6) won €yel
ovvtereot] dtevbuvong 1,06.

MéOooos twv Elayiotwv Tetpayovmv

Eidape 011 n o omA) dwadikacioo Tpocaproyng og evbeiog ypouung oe éva
Suaypappo dtacmopdg givat “pe To AT, AVt OU®G EXEL TOAAG LELOVEKTALOTOL
opd TNV arkoTNTd TS, To KUPLOTEPO Eivor 1 EAAENYT OVTIKELLEVIKOTNTOG, 0OV
dLapopa. ATop UTOPOVVY VA, XoPAEOLV d1apoPETIKES HeTalh Toug gubeleg. Akoua
K01 7O 1010 dropo pmopel va yopdlet dapopetikég gvbeieg kaOe popd. Xpealopa-
oTe Aomdv o akpiBéotepn HEBOdO Yo TNV Tpooappoyn (oG evdeiag Ypoppng
G¢€ TETO0V €100V¢ dedouéval.

Mo péBod0og mov ¥PNGIULOTOLEITOL YL TV EKTIUNGN TOV TAPAUETPOV o Kol S,
apo Ko yio TNy gupeon g e&lcmong g kalvtepng evbeiag mov TpocappoleTon
ota oedopéva, ivor n “péf0dog eLaYicTOV TETPUYDOVOV”.

H mpdtn avapopd pe orokAnpopévn avdmtoén g pebodov twv shayiotwv
tetpayovev epgavifetar to 1805 oe wo gpyacia tov I'dAkov pobnpoticod
Legendre, (1752-1833) kot apéowg petd and to ['epuovo poadnuotucd Gauss,
(1777-1855) otnv actpovopkn tov tpayuateio “Theoria Motus™ yio Tov Tpoc-
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SoPIoUo TNG TPOYIAG TOL HKpoD TAav T Anuntpa. Mdlota edm o Gauss ava-
QEPEL OTL YPNCLUOTTOINGE TNV apYY| TOV ELNYICTOV TETPpAYDOV®VY TPy amd to 1794
(oe nhkio poMg 17 etv), £tol mote va mponyeitor Tov Legendre g mpog tnv
avakdAvyn avtng e Hebodov.

Ag dovpe Eovd to dudypappa dtacmopdg ato oynpo 17 Tov mponyoduevov mo-
padetypatog yio ta vym X kot to Bapn Y tov 18 pabntov tov mivaxa 10. Zto
Sbypappa avtd égovpe eépet kat pio gvbeia ¥y =a + Bx, mov motebovue 0T
npooappoletor koddtepa ota onueio (x;,¥;) yua tig v =18 GUVOMKA HETPHOELS
TV peTaPAnTadv X kot Y.

90

85

(-]
2(177.81)
80
75

70

Bapog (oe Kg)

65

60 }31 B(172,60)

SSEL,
165

195

170

175 180
"Yyog (og cm)

185

190

[Tpocappoyn evbeiog eEroyicTOV TETPAYOV®OV GTO SIAYPULLLLO SIUGTOPEAG TOV
dedopévav Tov mivaxa 10.

‘Etot, ya mapddetypo, yuo o padnt B, onueio B(172,60), pe vyog X, =172 cm
éyovpe Ppet, Omog aiveton otov mivaka 10, Bapog Y, =60 kg, evd, cdppmva
pe v evbela mov eépape, to Papog Tov avopévetat va givar (tepimov) 64 kg,
&yovpe dMNhadn Eva ceaipa €, = 60 — 64 = —4, dnkadn Papog 4 kg Aydtepo and
10 avapevopevo. Opoimg yuo o pabnt Z, onueio Z(177,81), to Pépog tov mov
petprOnke Nrav y, =81kg, evd 10 avapevopevo Bépog Tov GOLE®VO UE TNV €V-
Beio mov épape sivan 71 kg, éxovpe SnAadn éva cpdipa &, =81—-71=10, dnia-
on Papog 10 kg meptocOTEPO GO TO AVOUEVOLEVO.

Avaloya opaipoto vroloyilovTat Kot yio Tovg GAAoVG pabntés. O BEAmpE Aot-
oV va, Bpovpe pe kdmowo pEBodo exeivny v evbeia y =a + fx, £Tol ®GTE TA
COAALATO TTOV TTPOKLITOVY V. €ivail 0G0 TO dVVATOV HIKPOTEPQL.

H pébodog tov ehoyicTmv TETPAYOVEOV GLVIGTOTOL GTOV TPOGOOPIGHO TMOV O
POLETPOV a, B, £TCL MGTE VO EAAYLIGTOTOLEITOL TO AOPOIGLA TOV TETPAYDVOV TOV
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KOTOKOPLP®OV OMOOTAGEMV TV onueiov (X;,y;) amd tnyv gubeia ¥y =a + Bx, on-
A0dM TO

Z‘,sf =iZl(y[—a—ﬂx,»)2 4)

va. yivetal eAay1oTo.
Ot TIEG TOV TAPAUETPOV & KOL 5, TOV EANYIGTOTOIOUV TNV (4), KOAODVTOL EKTL-
pTpLes shayictov TeTpayd@vey (least square estimators), copBoAiCovtar e &

(“o komélo™) ko B (“P xaméro”), avTIeTolYmME, Kol amodeikvoeTat (1 amddelén
€0 TopaieineTar) 6Tl divovTon amd TIG GYECELS:

i=1

B V. v 2
(5] ®
a=y-px
13 B B
omov yz\jzyi’ x:; X,
i=1 i=1

H gvbeia

§=a+px ©)
Kkaleiton ev0eia ErayioTOV TETPpAYOVOV 1 £V0€ia TaAVOpOUONS TG Y (TOVE®)
ot X. Avtikafiotdvtog 1o @ =Y — BX ot oyéon (6) Bpiokovpe v

9_7:B(X_Y)a

n onoia pavepdvet 6TL M gvbeia Eloyiotwv TeTpaydvov ¥ = a + Bx Sépyetat omd
10 onueio pe ovvtetayuéveg (X, ) kat el cuvteheotr| dievbuvong to B .
AvtikafiotdvTog TIg TIEG X, kot y, amod tov wivaka 10 otig oxéoels (5) Ppiokov-
ue:

B =128 xa 4=-156,1

omote 1 evbeia EAaYICTOV TETPAYOVOV TOV TPOGUPUOLETOL KOADTEPL GTA JEGO-
péva giva amd ) oxéon (6), M

§=-156,1+1,28x.

[Tapatnpovue dTLLVTEPYEL CNUAVTIKT SLOPOPE amd TNV gvbeia y =—115,6+1,06x
OV TPOCUPUOCHLE “UE TO LATU” 6TO oynua 16.
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Epunveia tov & kot f;

>y e€lowon ehayiocToV TETpOYOVOV ¥ =0 + Bx N TN TG EKTIUNTPLOG & TG
TOPOUETPOV @ TOPLOTAVEL TNV TETAYUEVT] TOV GNUEIOV GTO OToio M vbeia TEUVEL
Tov aéova Y'Yy, OnAaodn v Tiun g e&aptnuévng petafintng ¥ otav X =0. Otav
10 4 =0 10te 1 gVBeia Siépyetar amd TV apyn TV AEOVOV.

‘Eoto topa 6vo Tpég X, kot X, =X +1 g aveEaptng petafAntme. Tote Aop-
Bavovtag ™ Sapopd TV avtictoy®v TPoPAETOUEVOV TILOV TG e&apTNUEVNS
petafAnte Ppickovpe

§,~ 9, =@+ Bx)—(@+px)=a+px+1)-@+px)=p

mradn ¥, =9, + [; Toven®g o cuvteleoTig S1evbuvong B g evbeiag § =4+ Bx
TopLoTd T petafoin g eoptnuévng petafintg Y étav to X petafindel kotd
wo, povéda. ‘Etot, 6tav 1o X avéndei katd po povado tote o ¥ avédvetan katd

B povadeg 6tav B >0 1 ehattoverol Katd S povadec otav S < 0.

E®PAPMOI'EY

1. "Evag gpgovnTiic, Y10 va. €EETAGEL TNV ETIOPAGT £VOS avaroONTIKOV, EN-
Poiiace 10 wovrikio pe do@opeTiky 066n kKGOe popd. O ypovor Tov peco-
Aafnoav @cmov Ta TOVTIKIO V. AGoVV TIS et cEls Tovg (MmoBuvuncovy)
KOTAYPAPOVTUL GTOV TOPUKAT® TIVUKO.

Adon (o€ mgr) |0,30 0,35 040 045 055 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 yiver 1o Srdypoppo d10.6mopag

B) Na emreyovv 600 mOava onpeio amé To owoio S1EPYETAL 1] TPOGHPLO-
opévn gvbeio marvopounong kot pe faon avtd vo Ppedei n eicwon g
gvlsiog.

v) Yotepa and noco ypovo avopévetar va Mmwobuvpnoel £vo wovtiki, €dv Tov
viver éveon (epPortactel) pe 0, 0,5, 1 mgr avoisOnTikov, avricToya;
Na 6)0Meo6TOVV TO OTOTELECLATO.



112

AYZH

o) H mepintoon mov e€etdleTon e6® avapEPETUL OE L0 TELPULATIKT KOTAGTOON,
Katd TV omoia 0 epeLVNTNG KaBopilel ek TV TPOTEPM®V T 6OCT TOV avousOnTi-
KoV oV Ba ddoel ot TEWPAPATO A Kot LETPA TIG avTIdpAoElg Tovg. Evoapépe-
Toil OMAaOT Vo TPOGdopicet o 6y€on 00onS avalcOn ko kot ypdvov Aurobopui-
ac. 'Etot, n 0601 avaisOntikov mapiotdvel tnv aveEaptntn petafinty (X) kot o
wpovoc Mmobupiag v eaptuévn petafantn (Y).

Emopévmg, to dtdrypopLplo S106Topas ToptoTAVETOL TOPOKATO:

18]
15 F

Y

12 ™

g \s\

3

s 9r B

g [

> 6

g L

2 3 [ ™~

= r c\’ sB\
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

d0om (mgr)

B) Avo onpeta omd To omoia eKTILATOL “UE TO PATY” OTL Ba H1EpYETOL 1] KOAVTEPT
gvbeia maAvopounong eivar to. A(0,3,12,3) ko B(0,8, 1,9). Avtikadiotmdvrag
oV g&icmon g evbeiag y = o + Bx €YOVLE TO GLOTN UL

12,2=a +0,3p

L9 =a+0,883,

amd Vv enilvon Tov omoiov Bpickovpe o =18,5 kot S =-20,8, ondte 1 gubeia
ToAvOpoUNoNG £xet e€lcmon

y=18,5-20,8x.
[Moapatnpovue, OTOC AAAMGTE AVOUEVOTOV KOl OO TO SIUYPOLUILO S0GTOPAS, OTL
0 ovvteheoTng devbuveng eivor apvnTikog, oniadn Exovue apvntikn eEaptnon
oV ¥povov Mmobupiog wc Tpog TN dooT avarsOnticon. Meyakvtepn 666M empé-
peLypnyopotepN (o€ PiKpOTEPO YPOVO) Amobupia.
v) Avtikafiot®vtag oty maporave e&icmon Tig Tipés g 60ong x =0, 0,5 ko 1
mgr, Bpiokovpe tov TpoPrenouevo ypdvo Mmrobuvpiog tov movtikion Yy =18,5, 8,1
ka1 —2,3 sec, avtioTolyo.

XXOAIO

[Tapatnpovue 61t epeavilovtal edm dvo Tapddota:

*  Mndevikn d6om Tov avairsnticov mpokaiei Mmobvpia o 18,5 sec.
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Yrobétovpe dpmg €d® OTL TO TOVTIKIOL YAVOLV TIG 01oBNoEg Tovg Lovo amd
8601 1oV avalcstnTikod Kot Oyt amd To eOPo Toug!

*  Adon avarsOnrtikov 1 mgr mpokaiel Mmobvpio g —2,3 sec. Opmg kot Tt edm
vroBETovpEe OTL 1) £vEOT YIVETOL G TOVTIKL TTOV £XEL TIG AIGHNGELS TOV Kot o)L VoL
glvat mpv amo 2,3 sec Amdbvpo!

O1 V0 aVTEC TAPUTNPNGELG 001 YOUV GTO BAGIKO CUUTEPAGLLO OTL OL TPOPAEYELG
g e&aptnUéVNg HETaPANTAG Exovv vOmua, givol oniadn duvatég, LOVo Yl TIC Ti-
HEG TG aveEAPTNTNG LETOPANTNAG Ol 0moies PpiocKoVTOL 6TO S1AGTNLO TTOV EXOVLE
€€eTdoEL | TOLAGYIGTOV TOAD KOVTA 0TO AKPO TOL SLOCTHUATOG OVTOD.

2 « O mapokdro nivakag divel Tig toMoelg (Tnon) evog mpoidvrog (.. TV
KEPAOLAOV) Y (6€ KILG) 010 TO WYOPAOIKO MLOG TEPLOYNGS KON TIS UVTIGTOLYES TL-
1éS X TOV TPOIOGVTOS O EVPM® UV KILO Y10, L0l OPIGREVT] Y POVIKT TEPT0OO

Twn \u(}pw)vava KILO 1513 11 9 9 6 5 4
(o€ gVp®), X

NoMoeicoeknd, ¥ |5 6 8 10 9 12 15 11

a) Na Bpe0zin ev0zio chayictov TeTpaydvov § =8+ fX (Tov tTolecov
G€ GUVAPTI|ON UE TNV TINN]) KoL VO YopayTEL 6TO avTicTor o didypoppo
owcmopdc. .

B) No gpunvevdein évvora Tov & ko B

v) Iow givon n avapevopevn Gtnon (roifceic), 6tov n Tipm givar 8 gvpa/
K1A0;

0) Mg Baon v cvBeio avti) pwopovpe va Tpofiéyovpe TNV TP TOL TPOI-
ovtog, 6tav n Ojtnon givan 10 KIAG;

AYZH

a) [o Tov Tpocdopiopd g
eElowong g evbelag ehdyt-

OTMV TETPOYDOVOV SEVKOAVVEL x Y x’ Xy
0 dumhovOg TvaKag [E TIG amoL- 15 5 225 75
: . 13 6 169 78
poimteg npfxé‘;ag. . 0 o o1 g
Emopévacg, £xovpe: 9 10 81 60
v=8 9 9 81 81
6 12 36 72

_Ox M 5 15 25 75
XK=&=—=—-=9 4 11 16 44

4 8
Yx=72 | Ty=76 | Tx? =754 | Zxy=603

go2Y_T6 g5

\% 8
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. v -(2X)(20Y) _8(603) - (72)(76) _ 648 _ 076

v (3x) 8(754) - (72> 848
a4 =y-px=9,5+(076)(9)=16,34.

Apa, n eficwon g GYong (Tov yo- 4
pPLOV) GE GLVAPTNOT LE TNV TN TOVGS Elvat

§=16,34-0,76x. PR o
Emedn yvopilovpe 611 1 evbeia diépyetan glog : RN
amo ta onueio (0,&) kau (X,y), eivon edko- g 5

A0 VoL yopoiyTEL 6TO S1AypapLe SL0GTOPAG,
OTmG QaiveTon dimha. 0 5 10 15 20
B) To & =16,34 mpocdiopilel ™V mpoPhe- T (Eupe)

wouevn {nnom tov mTPoidvtog, 6Tav 1 TN Tov eivar 0 gvpw/kihd. TIpopavag
€00 TETO10 TEPIMTOOT OEV EIVOL PEAAMOTIKY).

To /§ npocdopilel ) petafoin mov enépyetan oty eaptmuévn petafinty ¥,
otav N X petaPinOel katd pio povdda. Ankoadn otav 1 Tiun Tev yopldv avéndet
Kkatd 1 gupd/Kihd (pia povada), ot ToAncelc Oa elattmbovy katd 0,76 KIAd.

v) Otav n a&la Tov TpoidvTog sivarl 8evp®d/KIAG, GNUAIVEL OTL X = 8. ZUVETMG, Y10,
X =8 n avapevopevn {ymon ¥ eivan

y=16,34-0,76-8=16,34 - 6,08 =10, 26 KA.

0) Ilpopavmg, otV mepintwon mov ypnoipomoteital n uébodog tov elayictwv
TETPOYDOVOV Y10 TNV EKTIUNON TNG €VOEiNg TaAVOPOUNGNG TNG EEUPTNUEVNG LE-
TafAnTIC Y mhve oty aveEaptntn petafAntn X, dev umopel va ypnoiporombet
N TpokvITOLGO Vel Yo TPOPAEYN TG X, dTOV divetan To Y. o va yivel Kdtt
11010, TPEMEL e€apyng va extiun el n evbela TaAvdpdunone e X névem oty Y.

AXKHYELY

1. No KoTaoKeVAGETE TO SLAYPOLLe SLGTOPAG Kot va Bpeite v e&iomon
g gvbeiog mov mTpooapuoletal (Le To PATL) KAAHTEPO GTO OEGOUEVAL.
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x |12 15 16 18 18
a) vy |13 14 18 18 20
B) x| 1 2 3 4 5 6 7 8 9

[Mopakdto divovior 500 dtorypApLLOTE SIUCTOPAS LLE TIG TPOCOUPLOCIEVEG
gvbeieg, OmWS TIg Yapace “Ue TO pATL” Evog pLabntig. XpNoHoToumVTaG
ta onpeta A kot B va Bpeite 116 e€iomoelg y =a + fx tov avtictoywv
evbeldv.

(@) (ii)

20 /g/ 80 o
= 0o B
> 16 / S 75 ° ®
\g o] 7 ° o \>;
o 12 — 70 s
5 O'} ° QD o) ° ° B
g 8 Vi o 65 o e =
8\ /] & g— o )
!
é_ 4 A 60 4
&

0 55

0 4 8 12 16 20 15 20 25 30 35 40
Bobpodg ota Mabnpotikd (x) Hhwdo, €t (x)

[Na kabévo ard ta mopakato Cevyn Tipodv va Bpeite my egicoon eha-
XloT®V TETPUYOVOV y = + fx Ko vo TN opaéete 6To avticTolyo d1d-
YPOUUO, SLOICTOPAC. 2T GUVEXEWD VO TPOPAEYETE TNV TN NG Y, OTav
x=6.

x |1 2 3 4 5 x |1 2 3 4 5
W 1 2 3 4 s B 575 2 3 2 1

x |1 2 3 4 5 5 x |1 2 3 4 5
Y T, 4 2 5 1 3 ) 33 1 5 2 4

Noa epappocete ) 1EB0J0 ELUYIOTOV TETPAYDOVOV Y10 TO OEGOUEVO TNG
epopuoyns 1, yio va ektunoete v gubeio ypoppikng ToAvopounong
oV ypdvov Amobvpiog (Y) tov ToviKidv atn 660m avorcOntikov (X).
Noa cvykpivete T0. OTOTEAECLOTA TOV TPOKOTTOLV HE TN pEB0dO avt
LLE TOL OVTIGTOLY0 OMOTEAEGLLOTO. TTOV TTPOEKVYOLV LLE TNV TPOGAPLOYN TNG
gvbeiog “pe To pati”.

o) Me tn péBodo elayiotv TETpaydvVmV Vo, fpeite Ty evbeia YpoUUIKnG
TOAVOPOUNONG TG ¥ TAVED 0T X Y10l ToL TOPOKAT® OES0UEVA S PaBnT®V.
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Enidoon ota Mabnuatikd, x | 12 15 16 18 18
EniSoon ot duowh, ¥ |13 14 18 18 20

B) Av vtoBécovpe 0t ¥dOnke o Pabuog g Dvoikng yio To padnt) Tov
mpe 15 ota Mobnpatikd Kot yio vo punv vroypewbei o pabnge vo
Eavadmoetl e€etdoelg otn Duoikn, oo Pabuod, Katd ™ yvoun cog,
TPEMEL VAL TAPEL;

1. O mopokdto Tivakag dlvel To ATOTEAECLOTH TOV LETPTCEMV TG GLGTO-
MK Tigong ko TG nAkiog 10 yovoikov:

Hucie (émn) | 25 30 35 40 45 50 55 60 65 70
Ilicon (mm Hg) | 116 117 121 147 111 133 105 153 155 176

o) [Towo amd 115 dv0 petaPfAnTéc nAkion Kol GUGTOAKY| TECT UTOPEL VO
OewpnBei g ave&aptntn peTofant;

B) Na yivel To avtioToryo S1éypopLLo SlooTopag.

v) Na yapd&ete “ue 1o patt” v gubeio mov TpocapuoleTor KOAVTEPQ
OTO OEOOUEVAL.

0) Tt cvaToAky mieon TpoPAEnETE Y1 Lo yovaike 75 €TV,

2. Na ypnopomomoete ta dedopéva tov [livaka 4 povo yo ta ayodpia, yio
va TPOoPAEYETE TO VYOG VOGS pobn Otav:
o) 0 TaTéPaG ToL £xel Hyog 180 cm
B) o pécog 6pog Tov Hyovs TV yovidv tov givor 170 cm.

3. Noa ypnowonomoete ta dedopévo Tov [livaxa 4 povo yo ta kopitoia,
Yo va TPOPAEYETE TO VYOG piag LobTpLoG OTaV:
o) M UnTEPa TG ExeL VYog 167 cm
B) o pécog 6pog Tov Hyous TV Yovidv g etvar 170 cm.

4,  Amno 8 ydpovg mov Eytvav o€ Lo EKKANGIo Kotd T S1dpKeLe EVOG Unvog,
o1 NAKieS TV avOPOYHVOV NoOV:
H\ o yopmpoo, y | 20 22 24 25 28 30 33 38
Hiuxia voeng , x | 20 20 22 27 24 25 28 34

a) Noa vroAoyicete pe ™ uéBodo ehayictmv TETpAyOVOV TNV €VbEia
YPOUUIKNG TOAVIpOUNoNG TS Y Tave otn X kot vo 1 yopdéete 6to
OVTIGTOYO LY POLLLLOL SLOGTTOPAC.
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B) Na Bpeite v avopevopevn nAkic ToL YOUTPOV Y10 {10, VITOYNPLOL
voon 25 etav.

v) [ k60 €rog mov e yovaike kabvuotepel va mavpeutel OG0 avEd-
VETOL 1] NAIKIC TOV VTOYN POV YOUTPOD.

5. T o oo dedopéva TN Tponyovuevng doknong (4) va Bpeite:
o) TV €v0eia ypoppkng moAvdpounong g X mave ot Y,
B) v avopevopevn nAikio Tng vOeng yo Evay vmoynelo yourpd 28
ETOV,
v) Yo KaOg £tog oL £vag avopag Kabvotepel va mavtpevtel OGO avEd-
veton 1 nAkio Tng LITOYNH PG VOENG;

2.5 TPAMMIKH XYXXETIXH

Ewcaywyn

‘Exovpe del péypt tdpa 6Tt £vo GOVOAO TTOPATNPNCEDV UI0G HETAPANTAG TTEPL-
yphopetal pe o PETPa BE0MG Kol S0GTOPAS, OTMOS Y10 TOPASELYLA, 1] LEGT) TIUN
KO 1 TUTTIKY] OOKMGON, avTloTolymg. EmmAéov, pe ) ypoppikng mtoAvopouncn
OV £EETACALE GTNV TPOTYOVLEVT TAPAYPopo eidape Tdc Ppickovpe tnv gubeia
YPOLULIKNG TOAVOPOUNGNG 1 OOl TPOGOPUOLETOL KOADTEP GTO “GUAVOS” TMV
oNUel®V OT®G AVTE TAPIGTAVOVTUL GE £VO, SIUY PO SLOGTOPEG.

Ag dovpe, Yo Tapadetypa, to Topakdate Cevyn Tnav (x;, ¥;) yo Tig petafAnTég
X, Yxau (x, y)) yio tig perafintég X', Y':

X | Y x| v
1 2,5 1,0 | 2,5
1 4,0 1,5 | 1,0
2 130 2,0 | 4,0
3145 25 | 55
3140 3,0 | 6,0
4135 40 | 3,5
> |39 45 | 6,0
> | 3.0 55 | 3.5

and Ta omoia Bpiockovpe:
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* X=3, V=5 s =L5, Sy=0,94
e X' =3, y' =35, s, =1,46, S, =1,66

* 10 dudypappo domopds oto oxfue 18(a) tov onueiomv (¥, Kot v ovti-
otoyyn evbeia elayiotmV TeTpay®dVOV § = 2,58 +0,47X

+ 10 Sidypappa dtoomopdc 6to oyfua 18(P) twv onueiov (v, ¥) kow v avri-
otoyn evbeia elayictov TeTpaydvev ¥ =2,58+0,47X'.

(o) B

210 000 ot dtayphppata dSacTopdg PAETovE 6Tt TposaprdleTor 1 1d1a evbeia
YPOUUKNG ToAvopounons. Oupmg ta onpeia tov opunvovs oto ddypappa (o) &i-
VOl TEPIGGATEPO GLYKEVIPOUEVA YOp® amd TV gubeia evd oto dudypappa (B)
EYOLLE £val TTO YoAAPO GUNVOG onpeimv yop® ard v avtictoyn gvbeio moAwv-
dpouNoNG. Andadr| oIV TPOTN TEPIMTMOOTN 1) YPOUWKT oxEoT UETASD TV HETO-
BAntav givan woyvpotepn mapd ot devtepn nepintwon. Eva pétpo mov pog divel
to péyebog g ypopuukng oyéong N to Pobrd cuykEVIPOONS TOV CNUEI®Y TOV
Sy pAPLATOG S106TOPAG YOP® amd TNV eVBeia TaAVOPOUN GG EIVOL O AEYOLEVOG
oVVTEAESTNG YPORIKNS ovoyéTiong (linear correlation coefficient).

2vvredeotiig I papuikng Lvoyétiong

O GVVTELESTNG YPOLIIKNG GLGYETIONG 000 petafintav X kot Y opileton pe Baon
éva detypa v Cevydv mapatnpnoewv (x,,y,), i=1,2,..., v oopuPoriletar pe r(X,Y)
N amAd pe r Ko divetot and Tov TOmo:
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> (-9~ )
re——t—— ()
\/Z(‘xi _)_C)Z \/Z(yi _y)z

avaQEPETOL OE KOl (G GUVTEAEDTNG GLOYETIONG Tov Pearson.

Amd6 tov optopd tov I TopoaTnpode OTL Yo peydieg TipéG x, e X ko ¥, g Y
(neyoddtepeg amd ) pEST TN TOVG) Ot SPOPES (x, —x) ko (y, —y) etvou Oe-
TIKEG, OTOTE TO YVOUEVO TOLG etvort OeTikd. Opota yior prikpég Tég X, Kot ;, ot
daopég (x;, —X) ko (¥, —¥) etvar opvnTikég, omote T YvOpEVO Toug givarn mhit
Oetuco. Emopévacg, 6tav og peydieg Tiég g HeTapAntig X avtiotoyoby Kot
HeYAAeG TIHEG TNG Y, 1 o€ PIKPEG TIES TNG X OVTIGTOLYOVV IKPEG TIES TNG Y TOTE
0 CLVTEAESTNC GLGYETIONG ivan BeTikog kol Aépe 6tL ot X, Y eivan Beticd cvoye-
TIGUEVEG. AvAAoyo umopovpe va dOOUE OTL O I' TAIPVEL OPVNTIKEG TILEG OTOV OF
UEYAAEG TIUEG TNG UIOG LETAPANTNG AVTIGTOLYOUV WIKPEC TIUES TNG AAANG, OTTOTE
AENE OTL O1 PETAPANTEG AVTEG EIVOL APVITIKA GUGYETIGUEVEC.

Me Bdon tov Topakdto Tivaka Kot Tov Tomo (1) vroloyilovpe 10 cuvieheot

R D TR T O I e A I P R G TR ) R B C ) (G PRl D)
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
3 140 0 0 0 0 0
4 |35 1 -0,5 1 0,25 -0,5
5155 2 1,5 4 0,25 3
5150 2 1 4 1 2

24 |32 0 0 18 7 8,5

YPOUUIKTG CLUGYETIONG Y10 TOL OEOOUEVO TOV TPADOTOV TOPAOETYLOTOG

o 2D 85
LYo -9 VIsvT

76 .
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Me avdioyo Tpoémo vIoAoYiLOVLE KOl TO GUVIEAEGTH YPOUUIKNG CLGYETIONG Y10
T 0€00EVOL TOL OEVTEPOL TopadelypaTog dmov PBpickovue r' ~ 0,41,

Yuykpivovtag Toug 600 GVVTEAESTEG GLGYETIONG PAETOVUE OTL I > I, AVTO ONA®-
veL 0Tt 01 HETOPANTEG X, Y TOL TPMOTOL TOPASETYHLOTOG EIVOL TEPLGGOTEPO YPOLLLLL-
KO ovoyetiopéveg mapd ot petaPantéc X', Y tov dedtepov mopadeiyporoc.

O ovvtereotig cvoyétiong etvan kaBapog apdpog, oniadn dev ekppaletal o€
GLYKEKPUUEVEG LOVADEG LETPNONG, ETOUEVMG Etval aveEAPTNTOC TV YPTCLLOTTOL-
o0UEVOV HOVAS®V LETPNONG TV PETofANTaV X kot Y. Enl miéov woyvel mavtote
ot

[Two ovykexkpipéva dtav:

e 0<r<+l, t0te o1 X, ¥ eivan OeTikd ypappikd cvoyetiopéves (oynpo 19(y),

(e)

—1<r<0, tote o1 X, Y elvor apvnTiKG YpOoUUKE GUGYETIGUEVES (oML

19(8), (o1))

r=+1, TOTE £YoVpE TéAEIN OETIKI] YPOURNIKI] CVGYETION KOl OAC TO
onueia Bpiokovtol Tave oe po evbeio pe Betikn kKiion (oynuo
19(a0)), dnhadn y=a + Bx, >0

e r=-1, tOTE EXOVLE TEAELD QPVNTIKY] YPURMIKT] 6VGYETION Kot OO TO
onueia Bpiokovror mve ce pua gvbeio pe apvntikn kiion (oynuo
19(B)), onhadh y =a + fx, <0

e r=0, TOTE HEV VILAPYEL YPOPUIKT] GVGYETION LETAED TOV HETAPANTOV.
Ot petaPAntég dOmiadn X, Y eivar ypappikd acvcyétiotesg (oyfua
19(0)).



A — ° — A ~ .
y r=+1 . y“ o .. r 1 y r=~+0,8 .
] e
° ' ... ... L]
o ® % o . .-'u .
¢ 8
(@) x (B) x " v
»1 r~—0,8 yT o rx+02 y1 rx—0,2
() X () x (o1) X
y 1 r=0
. o’ Awrypappoto Sloomopis Kot GUVIEAEGTEG
o . . GLGYETIONG Yo dLdpopa. (evyn mapaTnp-
A ° cewv (x;,),).
© x

AT0dEIKVIETOL OTL O GUVTEAEGTIG YPUUUIKNG CLGYETIONG I O1VETAL IGOdVVALLO KoL
Ao TOV TAPOKATO TOTO, 1| YPTON TOV 0TOI0V SIEVKOAVVEL GUYVE TOLG VTOAOY1-
GLLOVG KUPImG TNV TEPITTMOTN TOL Ot X, Y dgv givan axépatot:

7=

S35 5)

\/vixf
i=1

2)

Efer)



122

2voyétion kou llaiwvopounon

H moAvdpounon kot 1 6ueyETion, 6mwg Ti¢ e&etdoape £0¢ Topa, ivat 500 da-
dwaoieg perétg dwetapintov Tinbvoumv. H tolvopouncn mpocdiopilel
oyxéon e&apmong peta&d 600 PeTaPfANT®V, EVO 0 GUVTEAEGTNG YPOUUKNAG OL-
oyETiong divel £va LETPO TOL HEYEBOLG TNG YPOUUIKNG GLOYETIONG LETAED dVO
petapintov. Etopévmg, ot 800 dadikacisg dev sivor doyeteg peta&d Toug.

Otav dev &yovue Tepapatikd dedouéva, va tpokabopiloviat oniadn ot TYES TG
pog petaPAntme, tote pmopet vo peletn0el ite n e€dptnon g Y amd ™ X eite
n e&dptnon g X and v Y. To mdco éviovn sivan n oyéon e&dptnong petald
TV dVO0 HETARANTOV Hog To divel 0 cuvtereoTiS cuayétions. Oco To I TAncdlet
oto +1 1660 T oNEin TOV Swwpduuatog dtaomopdc teivouy va Ppiokoviot og
po gvbeia e cvvieheot devbovvong ﬁ > 0. Oco 10 r tAinocélel oto —1 TG0 TO
onueia teivouv va Ppickovral oe pio ubeia pe /3 <0.Ortav r ~0, 161€ ,B 0. Xv-
vMbwg oTig epappoyés e€etaletar 1 cuoYETIon Kot 1 TaAwvdpounon pall, ondte
£YOVUE TANPESTEPT KOL TTLO OAOKANP®UEVT EEETACT] TV dVO UETAPANTOV.

E®PAPMOI'H

Na vroloy16TEl KOl VO EPUIVEVTEL 0 GUVTELEGTIG GLGYETIONG I HETUED TOV
petapintov X ko Y pe paon tig mrapokdto Tipéc:

x |10 13 17 21 25 28 30
y |21 24 29 25 36 33 40

AYZH

INo Tov vToAoYioUd TOV GLVTEAEGTH GLGYETIONG MeTAlD TV X kot Y dievkolvvel
0 TOPOKAT® TIVOKOG:

X b% 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

Tx=144 | 5p=208 | =x*=3308 3)? = 6468 Txy = 4564
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O ovvteheotng cLoYETIONG LIoAoYileTON Omd T GYEom:
v - (20 (Xy)
WE R (Eef W Er ()

_ 7(4564) — (144)(208)
J7(3308) — (144)* \/7(6468) — (208)’

=

~0,9.

yA
H vymAn tiun tov r pog detyvet 0Tt vdpyetl ToAH 40
évtovn OeTikn ypappukn cvoyétion HETaEd Tov
petaPintadv X kou Y, omog eEdihov pmopodpe vo - 30 .
TO SLOTIGTMGOVIE KO OO TO AVTIGTOLO S1dypapl- 30 .
Lo S106TOPAG. 25 _
20
15 »

5 10 15 20 25 30 <

AXKH2XELY

1. No dwrdéete T TOPOKATO TYWEG TOL I' og avéovoa TaEn Tov Pabov
YPOULIKNG ovoyETiong dvo petafintov: —0,6, 0,9, —0,7, 0,2, 0, —I1.

2. Amd 10 doypappate S1cTopas TOV TapakaTo (evydv (x,,y,) Vo EKTL-
UM oETE (YOPIg TPAEEIC) €AV 1) YPOUUIKT] GVGYETION UETAED TOV UETAPAN-
tov X kou Y glvon OTikn 1 apvnTIKY Kot ETITAEOV av Eivor pkpn, LETplo
N pueyon:

o) X 1 3 5 7 9 10 12 13
y |[-2 0 1 3 5 6 8 10

X 1 3 5 7 9 10 12 13
b4 4 5 1 6 4 3 8 10

B)

x|1 3 5 7 9 10 12 13
Y T, 10 8 3 4 6 3 2 5
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H xotd dropo kotavailmon (og yardvia) amayov (Y) ko tAnpovg (X)
yahaktog yio o £t 1982-87 otic HITA diveton otov mopakdTm mwivoko:
"Etog
1982 1983 1984 1985 1986 1987
I[I\peg yoro, x 156 152 14,7 143 134 128
Amayo yaAo, y 10,8 11,1 11,5 12,1 12,8 13,2
o) No. VTOAOYIGETE KOl VO EPUNVEVCETE TO GUVTEAEGTI] GLGYETIONG.
B) Av petatpomovv o1 ToGOTNTES YOAUKTOG 6€ AlTpa, ota Oa givor 1 Ty
TOV GVVTEAEGT GVoyETIoNG; (1 yokovi ~ 3,8 Altpa)

To Tapokdato 6edouéva TaploTavovy Toug oeikteg eveviog (1.Q.) 10 un-
tépav (X) kot tov Buyoatépov toug (Y):

LQ. untépag | L.Q. Buyatépag | 1.Q. untépag | L.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 SLOY PO O10.6TOPAG
B) Ao o S1dypape. S106TOPAES VoL EKTIUNGETE TO GUVTEAEGTI] GUGYETL

ong
v) No VtoA0YIGETE Kol VO EPUNVEVGETE TO GUVIELEGTY] GLOYETIONG

a) No deiéete Ot D (x5 =Xy —-F)=D Xy, VI,
i=l1 i=1

B) I'a eptd Cedyn mapotnpnoewv (x,,y,) €xovue
-3 =28 Y. (n-y’=112, > xy=308 X=4, y=9
No VTOAOYIGETE TO GUVTEAEGTY] GLGYETIONC.

e o e&étaon oto Mabnpoticd oktd poabntav n fabporoyio dvo ee-
taotdv A, B fitav og akorovBmg:

MaoOng
1 2 3 4 5 6 7 8

Eéetaomg A 55 62 71 66 63 56 72 51

Efetaotg B 54 56 61 66 63 61 73 54

Noa e&e100ETE EAV VTLAPYEL YPOLLIKT GLGYETION LeTAED TG fadoloyiog
TV 000 EEETACTMV.
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I'ENIKEX AXKHXEIY

O apBuds Tov TadmV o€ Eva deiypa 80 otkoyevel®V oG TOANG diveTan
GTOV TOPOKAT® TIVOKL:

ApBuog Moarduov 0 1 2 3 4 5 6
Owoyéveleg 10 25 20 12 6 5 2

o) Na Bpeite ) péon tun, T SGUESN T, TNV ETIKPATOVGO T KO
TNV TUTIKY OTOKAIGT TOV aplOpoD TV ToUdLDY.

B) No KoTooKEVAGETE TO SIAYPOLLLO CYETIKMDY GUYVOTHTMOV KOl TO TOAD-
Y®OVO 0OPOIGTIKMDY GYETIKOV GUYVOTHTOV.

v) A6 10 TOADY®OVO AfPOIOTIKOV GYETIKMV GLUYVOTNTMV VO EKTIUNGETE
Ta Tpio TETAPTNUOPIA.

O apBuds TV TVTOYPAPIKOV AoV oL Ppednkay otic 60 celideg vog

KELWWEVOL GTNV TPOTN TOL d10pHweN NTOV:
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
39 3 1 0 4 4 5 5 6 6 7 8 9

o) No opLaidomoncete o 0€00UEVE GE TEVTE IGOTANTEIC KAUGELG TAGTOVG
000 Kol VO KATOOKEVACETE TOV VUK GUYVOTHTOV.

B) No KoTaoKEVAGETE TO IGTOYPAUUOTO GLYVOTHTOV Kol 0fpOloTIKMV
GLYVOTNT®V KOl TO AVTIGTOLY0 TOADY®OVO GLYVOTTMV.

v) No vroloyicete ™) péon Tiun, T O1GUEGO, TV KOPLOT KoL TV TUTTIKY
amdKAon.

A~ B O
EENVS o)
W W
[©) TN NN

0
6
8
5

e o etonpeia cuvolka gpyalovral 200 dropa. Onmg Tposkvye omd
&va Tuyoio Oeiypa VITOAAMA®Y, 0 GULVOMKOS ¥POVOG VINPEGING TOVG Oive-
TOL GTO SITAAVO KUKAMKO SUOLYPOLLLLLOL.

o) No. KOTaoKEVAGETE TOV TIVOKO GL- 20< x <30
1 14%
LVOTTOV: , , , 30<x<35
B) Na vrohoyicete T péon T KoL TV o< <20 4%
TUTIKY| ATTOKALOT). 34%

v) [I6601 GuVOALKE VIAAANAOL OVAUEVO-
vtal vo 6uvtaélo60tnOoby (GUUTAN-
povovtog 35-etia) péoa 6T ETOUEVA
1) 5 ypovia, ii) 10 ypévia;

d) No KOTOOKEVAGETE TO 1GTOYPULLLLOL 5<x<10
OYETIKOV GLYVOTHTOV. 30%

x<5
18%



4. To epyoatiKd OTLUYNUOTO TOL GULVE-
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fnoav to 1990 kot to 1994 divo- Mijveg 1990 | 1994
vial 610 dumhavo mivaka (Ztotyein Lav.-®efp. 1057 | 692
Ymnovpyegiov Epyoaciog) Map.-Amp. 2|
i ’ i Maduog-Iovv. 1114 829
o) No. amekovicete ta dedoUEV G TotA.-Avy. 1020 | 783
éva pafSoypajipa cuXVOTHTOV. Ten.-OK. 941 | 809
B)IIoco  atvynuoto  cuvvéPnoav Noép.-Aek. 775 | 636
Katd péco O6po yw ta &t 1990 ZHvoAo 5834 | 4465
Ko 1994;

v) To 1,4% tov atvynudtov tov 1990 kot to 2,1% tov 1994 Nrav Oa-
vatneopa. [éco atvynpate oy Boavatneopa yio to ovIicToryo £n;

[Towo eivor 10 copmépacd cog;

5. O nopaxdro wivakag divel T didpketo. (ong dVO THTWV
NAEKTPIKAOV cuokevdv A Kol B og yilddeg mpeg. Mo

NAEKTPIKT GLGKELT TVTOV A Totyilel 230 gVp®.

a) [Tolov tHmov nAekTpikn cvokevn Bo TPOTIUNGETE,

av 1 pio NAEKTPIKN cuckewvy Tomov B oroyilet:

1) 180 gupmd

ii) 190 evp®

iii) 200 gvp®d.
Noa artioAoynoete og kbbe mepintwon v andvTnon cog.

A B
12 12
14 13
23 16
30 22
36 32

B) ITotov THTOL 01 NAEKTPIKEG GLGKEVEG TAPOVGIALOVY UEYOADTEPT) OLLOL-
OYEVELD (G TPOG T OBPKELD AELITOVPYIOG TOVG;

6. Xe& derypoToTTiKny €pevva Tov Eywve oTig 15 xopeg g Evpomaikng
‘Evoong (E.E.) pia Bdopdada mpv kot pio foopdado petd to XvpufovAito
Kopogng, (£.K.) mov &ywve To Mdio tov 1998, 10 1060614 TOV 0TOU®V
oV ooBavovToy oA KOAL TANPOQOPNUEVO Y10 TO EVIOHO VOLUGHOL
(evpm) divovTon GTOV TOPOKAT® TIVOKOL:

Xopo IIpwv 10 | Metd to Xopo [Ipwv 10 | Metd to

>.K. 2K 2K YK
Avotpia 50 47 [omavia 30 39
Bé\yo 55 S5 ItoAia 49 39
Bpetavia 40 35 AovEepfovpyo 56 62
Tolhio 61 72 OMravdia 56 55
Ieppavia 44 48 [MToproyaiio 18 20
Aovia 51 53 Yovundia 40 38
EX\ada 26 22 Dwvravdio 45 45
Iprovdia 41 29

o) No TopactoeTe To 0E00UEVO GE LOPPT POLIOYPAMIOTOC.
B) Na Bpebei to péGo T0GOGTH TV TOAD KOAG eviUEPOUEVOVY Yo TIG 15
yopeg ™ E.E. mpv kon petd to X.K., vroroyilovrag i) Tov apifuntikd
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8.

HEGO Kot 11) TO OTOOKO HEGO TOGOGTO LE PApT TOLG TANOVGLOVS TV
15 yopov perdv g E.E. [Tolog amd tovg dvo pésoug etvat o aviurpo-
GOTEVTIKOTEPOG;

7. XT0V TOpOKATO TIVOKO TOPIGTAVOVTOL 01 XpOVOoL (G AETTA Ko OgVTE-
POLETTA) TOV VIKNTOV TV OAVUTIOKOV 0y®VOV 6TV KOAOUPNon ota
400 pétpa ehevbépag (freestyle) avopdv kot yovorkmdv. No dmcete (Yo
K60 OO Y®PLGTA) TO YPOVOYPULLLO TV OEOOUEV®Y OLTOV. T1 cuue-
pacpata Pydlete;

"Etog Xpdvog Xpdvog ‘Etog | Xpovog Xpdvog
Avdphv Tuvakodv Avdpav Tuvakodv
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

IInyn: The World Almanac and Book of Facts, 1994.

Ot kdrrowot avé km® omd 1o 1960 £mc kot o 1974 otnv EALGS0 fTay:

Kérowor, ¥ | 63 64 64 64 66 65 65 66 66 67 67 67 67 68 68

‘Etog, X |1960 61 62 63 64 65 66 67 68 69 1970 71 72 73 74

o) Na ektipnoete v gubsia ypoppkig maAvopounons g ¥ otn X, Kot
VOl TNV TOPOOTIGETE GTO OLAYPOLLLO SLULGTTOPELG.

B) To 1976 giyape 69,5 koatoikovg/km?. Eivor avtd avopevopevo;

(Yn6dei&n: Oswpodpe mg £10g avapopds to 1960 pe tiun x=1).

O ovvteAeotig yevikng Ovnoiudttog (Z.1.0.) g EALGSag yo ta ypdvia
1931-1964 napovciace v mapokdto Topeia.

Broc, X | 1931 ] 1936 | 1940 1950 1956 1961 1964
0% Y| 177|151 | 128 79 74 76 82

o) No yopaete “pe 1o paty” v €vbelo YPOUUIKNG TOAVOPOUNGNG
y=a+ fx o10 dbypoppe Somopds Kot amd v gvbeio avt) va
extipnoete to X.1.0. yuo To €t0¢ 1965.

B) Xpnoipomoidvtag ) pnéBodo tov dVo onueiov va vroloyicete TV
eElomon g gvbeiag TaAVIPOUNGNG KOL GTY] GUVEYELN VO EKTIUNGETE
oA to X.1.0. yia to £tog 1965. Xuykpivete e TO TPONYOVLEVO OTTO-
TENEGLLOL.
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v) Na erovalafete 1o 1610 ypnolponoidvtag ) HEBodo elayicT®V TETPa-
YOVOV.

(Ymooeign: Ia v ave&dptntn petafint X va 6écete yo to £Tog 1931

o¢ Ty to 1, omdte Yo to 1936 10 X =6 won yo to 1965 10 35).

O mopaxdTo wivakag Sivel To MUEPNOLO EICOOMIO X Kol TIG OAVTICTOYEG
damdveg o1 TpoPng ¥ mEVTE VTOAANA®Y, TOL TAPONKAY TVYaio OO pa
ETOLPELQL.

Eic6dnua X |35 37 42 43 69

(0exddes evpm),

Aomaveg datpogng Y L1 1,5 1.8 15 25

(0exddes evpm),

a) Me ) pébodo tov “shayictov tetpaydvav’ va Bpeite v e&icmon
g evbeiog ypappikng moAvopounong TV £60wV d1oTpoPng (Tavm)
07O €16O0M QL.

B) Mo viwdAAnAog g etoupeiag Exel nuepnoto elodnua S0 evpd.
[16c0 ekTipdte eogig 6T Ba E0dEVEL YO SLOTPOPT TNV NUEPTL;

v) Av yvopilete 01t pio vTaAANAog Eodgvel 30 evpd Yo SLATPOPT UTTO-
peite, pe Paomn ta Topamdve, Vo TPOPAEYETE TO NUEPTCLO EIGOOMUA
me;

. 13 _ _ . ,
H nocémta Sy = ;Z(x,. -X)(y, —¥) xaAeitor GLVOLKDUOVOT TOV pE-
i=1

’ I3 2 2 7
toPAntov X kot Y. Av kaAécovpe pe sy, S, TIG SlKVUAVOELS TV X Kot Y
avtioToya, va 6giEeTe OTL 1oYDOVV Ol GYEGELG:

~ Sx ~ S
Yy

a)ﬂ=—sz B)r=ﬁs—x-

X y

‘Evag pabntg yvaopile 611 n oxéon mov cuvoéet Tovg fabpovg Dapevirt

(°F) pe tovg Pabuovg Kedsiov (°C) eivon ypopypuky, oniadn F =a + BC.
Eneidn opomg o Bupotave tig otabepéc a, S, pétpnoe m Beppoxpacio
TOV dMUOTIOL TOV G€ MEVTE JUPOPETIKEG DPES e dv0 BepudpeTpa pe
KMpoka og °F ko °C, avtiotouya, Kot Tpe To TopokdTom (evyn TILOV:
°c |15 20 25 30 35
°F |59 68 77 8 95

Na Bpeite ™ oyéon F=a+ BC OV GLVOEEL TIG OVO KAIaKES Bepplo-
Kpoociog.
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13. Atveton detypa v Cevydv (x,1,), (x,,,), ---»(x,,»,) 800 petafintov X
kot Y ko ot r(X,Y) 0 cuvtereotig cvoyétiong. Edv Z =AY 6mov 4

14.

Betucn otabepd, va oei&ete OTL IoYVEL:
rX,Z)=r(X.,Y).

Tuytveta, €dv A < 0;

O ap1Buog tov dlvyiov Tov exdodnkay oty Kdmpo arnd 1o 1974 Emg
t0 1994 diveton mopaxdtm (IInyn: Tunua Zratiotikng kot Epgovav Ko-

TPOL).
"Etog x | ApOudc Awlvyiov | ‘Etog | x | ApiBuds Awluyiov
y Y
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
Atvovto: v =21 2x?=3311 Zx=231
2y2:17726800 Xy =5.544 Yxy =75.512

Na Bpeite v gvbeia “chayiotoV TETPAYOVOV” KOl VO, EKTIUNCETE TOV
ap1Ouo tov dwlvyiov yio ta €t 1995, 2000.
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EPQTHXYEIY KATANOHXHXY

Ynig gpotiosis 1-10 va fdrete o€ KOKAo To X (X®00oT06) 1] To A (AdB0g).

1. Tlavrote éva peyalbtepo delypa divel o a&lomoTo amoTEAEGLOTO OO
éva LuKpoTEPO OELY LA XA

2. Otav £yovpe GUUUETPIKN KOTAVOUT, 1| HEGT) TIU GUUTITTEL [LE T StdipLe-
GO. 2 A

3. Ortav &ovpe akpoieg mapoInpioELs, Eivol TPOTYOTEPO VO YPTGLLOTOL-
ovpe TN péon TN avti ™G SLUEGOV. X A

4. O AOy0g TG HEONG TING TPOG TNV TLTIKN ATOKAION KOAEiTOl GUVTEAE-
0TNG HETAPOANG Ko eivor KaBapdg aptOpdc. X A

5. Ortav mpocOécovpe po otabepd 0TIC TOPATNPNCELS MG METAPANTAG
t0te M péomn TN Kol M TVIKY amdkAlon avédvouvv katd TN otabepd

ouT. A

6. Otov TOAATANGIACOVUE TIG TIES MG PeTaPANTNG emtl pio oTabepd,
toTE M péoT TN ToAAamAaGACETON £l TV 10100 6TOOEPA. X A

7. Otov moALOTAOGIACOVUE TIG TIHEG Mo HeToPANTG enl pio otabepd,
TOTE M TLTIKN OOKAIoN TOAAaTAaCIACeTon TV 10100 oToldepd. X A

8. H d1dpecog kot 1o d0TEPO TETOPTNUOPLO £YOVV TAVTA TNV 1010 T, = A

9. To Bapog g Layapns mov PAlove GTOVG KOPEDES EIVOL TOLOTIKT| LLETOL-
BAnt, Yol xapoktnpilel Tov Kapé oKETO, HETPLO 1) YAVKD. A

10. H oyetikn cuyvotta Lmopel vo, TapEL KOl 0pVITIKES TIUEC. X A

11. T v aveldptnn petaPinti ol mopatnpnoels eite Tpokabopilovron
glte Aappdvovion Yopig Vo VIEIGEPYETOL GPAALN LETPTONG. X A

12. H B mapiotévet v adénon g eEoptnpévng HeTaPANTAG, OTav 1) ove-
Eapnn petaPfAnt awéndel katd pio povada. A

13. "Evag ouvvteleoti|g cvoyETiong r=+0,6 Ociyvel HeyaAdTEPN YPOLLUKY
GLOYETION UETAED 600 PETOPANTAOV TOpd O I =—0,9. A
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14. Otav r(X,Y) > 0, 10T€ GuveRdyeTol OTL ot petafAntéc X, Y eivor Oeticd
GUGYETICUEVEG. X A

Y1 epotiosig 15-24 va faAeTe 6€ KOKAO T1) 6OGTH OTAVTINGY|.

15. "Eva pétpo mov ypnoionoleital TG0 Yo TOl0TIKE OGO KO Y10, TOGOTIKE
dedopéva giva:

A. n péon Tiun I'. n tomikn amdKon
B. n emxparovoa tipn A. xovéva amod T TUPATAVE.
16. H dwaxopoven tov mopatnpinoemy X, X,,..., X, diverol amd tov TOmo:

21 = s 1 2 2
A s == -D) I =;{2xi —(in)}

B. s?=v) x’ —(Z:x,.)2 A. s° :sziz ;Z(in)

17. Ed&v o1 cvvteheotéc petafoing 600 cuvormy dedopévev 4 ko B givor
15% o 20% avtictoiyms, TOTE:
A: ta dedopéva A mapovctdlovy peyaAdTeEPN OLOL0YEVELD OO To. B
B: ta 6edopéva A mapovotdlovy pukpoTePN opoloyEvela and o B
I': T dedopéva 4 mapovsialovy peyorvtepn dtaomopd amrd to B
A: 10 dedopéva 4 Tapovctalovy HikpoTeEPT dlooTOpa atd T B

18. Mg Bdaon v gvbeio malvdpounong ¥ =-10+3,25x n mwpoPremdpuevn
T ¥ yo x =10 etvo:
A. 3,25 I.225
B.-10 A. Agv pmopovpe va EEPOLLE.

19. Mg Bdon v gvbeio maivopdunong § = 2 — 3x 0 GUVTEAEGTNG YPOUIIKNG
cuoyétiong Tov X, Y elvat:
A.-3 I'. Apvntucog
B. ®¢etikog A. =3/2.

20. E&v o ouvteleotng YPOUUIKNG cLoYETIoNG 000 petafintov X, Y etvon
r = +1, 10t€ N gubeia ypappkng moAvdpounong g Y ot X pmopet va
OEpyetal amod T onpeion:

A. (0,0) ko (1,-1) I (-L-1) xot (L1)
B. (-1L1) «o (1,0) A. (0,1) o (1,0).
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3 IHHIGANOTHTEY

Ewcaywyn

Yrdpyetl 6 TOAAOVG 1 EVTO®GT OTLTO KVPLO KIVITPO Y10 TNV aVATTLEN TG Ocm-
piog tov [TiBavottov mponibe amd To evilapépov Tov avOp®TOov Yo To TVYEPE
oy vidlo. ZnUavtikn pdAota ®Onon oty avamtuén Tov KAAOoL avtov Twv Ma-
ONUATIKOV amoTEAEGE 1] YOVIUN 0AANAOYPOPio TOV OVATTOYONKE AVALESH GTOVG
Pascal ka1 Fermat 1o 170 a1cdva pie apopurn d1apopa TpoPARUATO TOL TPOEKLY OV
Ao TV EVAGYOANCT] TOV 0VOPAOTOL E T TUYEPH TOLY VIO

MoAovoTt OU®G TO. TVYXEPE ALY VIO NTOV EVPEMS d10OEGOUEVO KOl GTOVG Apyoai-
ovg EAAnveg kot otovg Popaiovg, n Oswpio tov [IiBavotitov dev avartdydnke
KOTO TNV apyotoTTa, Ommg GLVERT e dALOVG KAGOOLS TV Madnuatikdv, aAld
TOAD apyotepa, 10 160 kot 170 cidva p.X. I' avtd morhol amoppintovv v
amoyn 011 1 Ocwpia tov [MBavotH TV 0Qeilel T Yévesn TG otV evacyOAnon
TOV aVOPMOTOL LE TO TVYXEPE TOLYVISLO KO TNV 0modidovV GTI¢ ovayKeg v AvBohv
TPOPANLOTO TOV TOPOVCIAGTIKAY UE TNV AVATTLEN TOV EUTOPIOV, TOV AGOO-
Moewv, TG cLAALOYNG £600®V TOL KpdTovg KTA. H avantuén g Oswpiog tv
[TBavottmVv opeiletar emiong kot oTig avdykes T@v Puoik®v Emetudv 0mmg
N epappoyn g Oempiog ZPOAUATOV GE AGTPOVOLKES TOPOTN PN CELG.

H ®copia tov [TiBovottev avoartdiybnke akopa tepiocodtepo 10 180 armva pe
T1g aloonueioteg epyacieg tov padnuoticov Bernoulli, De Moivre, Laplace kot
Gauss. [dwitepa o Laplace pe 11g epyaciec tov dvoiée po Kavohpylo EToyN yio
™ Oeopio [IBavottov. [ati o Laplace dev mepropiletor povo ot podnpotikn
avAALGT TOV TVXEPOV TOLYVIOL®V, OAAG EPAPUOLEL TO. GUUTEPACUATE TOL KOl
o€ éva mNBog amd eMOTNUOVIKG Kot TPakTKd tpofAnuarte. ‘Etol, pe apopun
TN UEAETN TOV CQOALATMV TOV TPOKVITOLV OTIG EXOVOLOUPOVOUEVEG LETPNCELS
TOV {510V AGTPOVOUIKOD HeYEDOVG AVAKOADTTETOL 1) TEPIPNUN KOVOVIKY KOTOVO-
pn tov Gauss. Katoémv amodeucvoetot 0Tt 1 KovovikY KoTovoun arnetkoviletl oyt
UOVO TNV KOTOVOUT TOV COEOAUATMV TOV AGTPOVOUKAOV TOPATPCEMY OAAN Kol
TNV KOTOVOUN TOAADV BLOAOYIKOV, KOWVOVIKGV Kol GUGIKOV ovouévey. Etot,
o1 o1dpKela Tov 190V adva yevviohvtal vEol KAGOOL TOV EQAUPLOCUEVOV Hodn-
LOTIK®V, OTmg ivor 1 Osopia tov Zeaipudtov, To Acpaiotikd Madnpotucd
Kol M XTaTioTik] Mnyavikn.
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>1ig pépeg pag 1 Oewpio tov [MBavotnteV e TIC gpyacieg TOAA®Y ddonpov
padnuoatikav, énwg eival ot Chebyshev, Markov, Von Mises, Kolmogorov «.d.,
€xel oNUEIDOEL OALAT®OON Tpdodo. Kawvovpyla Bempntikd amotelécpota Tapé-
YOLV VEEG SUVATOTNTES YO T YPNOLonoinon tov puebddwv g Ocwpioag tov IT-
Bovottwv. Eivon a&loonpeimto 1o yeyovog 0Tt o1 epappoyés tov [Tibavottov
AVaPEPOVTAL GE £VO, EDPVTATO PACLA EMGTNUOV Otwg 1) Dvoikn, | Xnuela, n [e-
vetkn, 1 PYoyoroyia, n Owovoporoyia, N Tnienicowvmvia, 1 Metemporoyio KTA.

H Ocopio tov [TiBavothtov avikel 6Tovug KAGSOVG TV Mabnpatik®@v Tov cup-
Badilovv pe TV avAmTLEN TOV PLCIKMY ETIGTNUMV KoL TNG TEXVOAOYIGS. AVTO O€
onpaivel BEPara 6tL M Oewpia Tov [TbBavotHTeV givarl amkmng Eva fondntikd ep-
YOAELO Y100 TN AVOT) TPAKTIKOV TPOPANUATOV TOV GAADV ETIGTNUOV. ATEVAVTIOG
EXEL LETACYNUOTIOTEL O€ £V aTOTEAN KAAOO TV Kabapdv Mabnuatikdv, mov
€xet O1Kd Tov TpoPAnuaTa Kot dukéC Tov puefddovg.

3.1 AEITMATIKOZX XQPOZX - ENAEXOMENA

Igipapa Toyns

Onog yvopilovue amd ™ Puvoikn, av Beppdvovpe amoctayuévo vepd ce 100°
Keloiov oty empdveln g Odhacoag, dniadn o atpooeaipikn ticon 760 mm
Hg, to vepo Oa Ppdoel. Emiong, av aprcovpe Eva cdpo vo TEGEL GTO KEVO LVTTO
v enidpacn g PapvtnTag, Lropovue vo TpoPAEYoLE e akpifela To dS1doT-
pa ov Ba dravocet oe opiopévo ypovo t. Kabe tétolo meipapo kotd 1o omoio M
YVOON TOV CLVONKOV KAT® amd TiG omoieg ekteleitan Kabopilel TANpmg T0 amo-
TéAecO AEyETOL ONTIOKPOTIKO (deterministic) weipapa.

Y7rdpyouv OU®G Kol TEWPELOTO TOV OTOIMV dEV UTOPOVUE EK TOV TPOTEPHOV VO
TPOPAEYOLLLE TO OTOTELEGO, LOAOVOTL ETAVOAALUPAVOVTOL (PUIVOUEVIKG, TOVAG-
YoTOV) KAt amd T1g 101eg ouvonkes. 'Eva tétoto meipapo ovopdleton meipapo
TOYM¢ (random experiment). ['o Tapdderypo, 0ev PTOpOvUE VO TPOPAEYOVE LE
axpifeia Tov apBpd TV TpoyinV aTLYNHAT®V Tov cLUPaivovy og o efdoud-
da o éva onueio piag €Bvikng 060V, apov o aplfuog avtog eEaptdral omd ToA-
AOVG OmPOPAETTOVG TAPAYOVTEG.

[Tepdparta ToyMg eivon Kot ta &NG:

1. Piyveton éva vopiouo Kot Kataypaeetal 1 Gvo Oy Tov.

2. Piyveton éva {apt ko Kataypdeeton 1 £vOeEn g dve £5pag tov.
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3. AwAéyetar avbaipeta pio okoyévela e dVo mondid kot e£eTaleTon g Tpog T0
QOLO TOV TOOIMV KOl TN GEPE YEVVNONG TOVG,.

4. Piyveton £va VOGO OOTOL VO EPOVUE “YPAUUATE GALA Oyl TEPIOTOHTEPO
and TPELS POPES.

5. Emiéyeton toyaio pio TNAEQ@VIKY GUVOIAAEEN KoL KOTorypapeTal 1 S1GpKELd
™me.

6. T'ivetonn kdinpoon tov AOTTO Kot KoToypapeToL T0 ATOTEAEGLO.

7. Tnv mapapovn| tov [doya, 611G 5 L., HETPLETAL TO UNKOG TNG OVPAS TOV OL-
TOKIVATOV 6T, TPAOTO. 516010 TG EBviKng 0000 ABnvav-Adapiog.

8. Emiéyeton tuyoio pio pépa tng fOOUAO0G Kot PHETPLETAL O APIOHOG TV TNAE-
Beat@v TOL TaPAKOAOVONCAV TO ATOYELHOTIVO deATio e1d0ncemv oty ET1.

9. Emiéyeton tuyaio pio padievepyog mnyn Kot KoToypapetot o optOpoc Tmv ex-
TEUTOUEVOV COUATIIIMV GE GUYKEKPILEVO YPOVIKO O1AGTNLLO.

Agryuatinos Xaopog

O)o. To. OTOTEAESLLOTA TOV UITOPOVV VO ELGOVICTOVV OE Eva TEIpapo TOYNG AE-
YOVTOL SUVOTO OTOTEAEGLOTO 1] SVVOTEG TEPIMTAOGELS TOV TEPEpatos. To chvo-
A0 T®V SLVATOV OTOTEAECUATOV AEYETOL DEVYRATIKOG YMPOS (sample space) Kot
ovpBoiiCetar cuvnbog pe o ypdupo Q. Av Snhadf @, w,, ..., @ _&ivol to duvatd
OTOTELECHLOTA EVOG TEWPALATOG TOYNG, TOTE O SEIYLATIKOG XMDPOG TOV TEPALOTOG
Ba givat 10 GVVOLO:

Q={o, 0, .., 0.

‘Eto1, 6t0 mpdTo 0md TO MOpOmTAvVED TEPAUOTO TOYXNG, oV pe K cupfoAiicov-
LE TO OMOTELECHO VO, PEPOVUE “KEPOAN” Kol pe I TO OMOTELEGHA VO PEPOVLE
“ypappata”, T0TE 0 derypatikds ydpog eivor 2 ={K, I'}. Eniong, oto devtepo
amo T TOPATAVE TEWPAROTO TOYNG 1 EvOElEn NG Gve £dpag pmopel va sivon
évag omd toug apduovg 1, 2, 3, 4, 5, 6. Emopévmg, 0 delypatikoc ympog givat
02={,2,3,4,5,6}.

Evogyoueva

To chvoro mov £xel ¢ oToLyEin Eva 1] TEPIGGOTEPO ATOTEAEGUOTO EVOG TEIPALLOL-
T0G TOYNG AéyeTan evdgyopevo (event) 1 yeyovog. [a mapdderypo, otn piyn evog
Coprod Ta chvora A=1{2,4, 6}, B={l, 3, 5} xau I = {6} elvar evdeyopeva. To 4
gtvat to evdeyOUeEVO Vo PEPOLLE GpTIo 0pBUd, TO B Vo, pEpOLE TTEPITTO 0plOd
ka1 to I” va eépovpe 6. Eivar pavepd 0Tt Eva gvdeydevo givol vmochvoro Tov
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detypatikov yopov. ‘Eva evdeydpevo Aéyetar amhd otav £xel Eva Ldvo GTotyElo
Kol 60vleTO av £xel mepiocdtepa ototyeia. [a mapaderypo, to I givorl Eva amid
evogYOLEVO, VD T A Ko B givan ohvBeta evdeydpeva. Otav To amotéAesio evog
TEPANOTOC, GE L0l CLYKEKPIUEVT] EKTELECT] TOV Elval GTOLYEID EVOG EVOEYOLEVOD,
T0TE AEPE OTL TO EVOEYOUEVO 0VTO TPaypaTomoleitar 1 cvppaiver. [Vavtd ta
otoyein EvOg EVOEYOUEVOL AEYOVTOL KOl EVVOIKES TEPIMTOGELS Y10 TNV TPAY-
potomoinom tov. ‘Etot, yua mapdderypa, 1o evdexodpevo A = {2, 4, 6} €xet tpelg
EVVOTKEG TEPUTTADGELG KO TPOYHOTOTOLELTAL, OTOV pEPOVUE 2 N 4 1) ©.

O 1310G 0 derypaTIKOg Ydpog Q evog TEPALATOG Bewpeitar 0Tt ivan evdeydLevo,
TO 07010 HLAALGTO TPOY LLOTOTOLEITOL TAVTOTE, 0OV OO0 KOl AV EIVOL TO OTOTEAE-
oL TOV TEPANOTOG Ba avikel oto Q. ' avtd to Q Aéyeton BEParo evogyopevo.
AgyOLOOTE OKOWO WG EVOEYOLEVO KOl TO KEVO GUVOAO &I OV dEV TPAYLOTOTOL-
glton og kopd ektédecn Tov TEPANATOg THYNG. [V avtd Aépe 6t 10 I givor 0
00VVOTO EVOEYONEVO.

To TAn00¢ TV 6TotKEI®V EVOG EVOEKOLEVOL A B TO cupforilovpe pe N (A). Emo-
pévog, av Q2 ={1,2,3,4,5,6} xar A={2, 4, 6} é&xooue N(A)=3, N(Q2)=6
ko N (D) =0.

Ilpaéeis ue Evoegyoueva,

Onwg eldope, Ta evdeyopeva lval LTOGHVOAN TOL detypoTKoD Ydpov L. Emopé-
VOGS, LETAED TOV EVOEYOUEVOV EVOG TTEIPALOTOG LTOPOVV VO OPLGTOVV O1 YVMOGTESG
pacelg petalhd Tv cuVOLMV, Ao TIg omoieg TpokVTTTOVY Ve evdeyoueva. ‘Etot,
av 4 kot B givat 600 evoeyopeva, EYOVLLE:

A
* To evoeyduevo AN B, mov dwPaleton “A Y
toun B” N1 “4 xou B” kou mpaypoatomroteita,
OTOV TTPAYLOTOTOIOVVTOL GUYYPOVMG To 4 Kot 0
B. .
ANB
*  To evdeyduevo AU B, mov dwoPdleton “A4 ) i

évoon B” M “A M B” kol mpaypotonoteital,
OTOV TTPOYLOTOTOEITOL £VOL TOVANYIGTOV OO
ta A, B.

AUB
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*  To gvdeyopevo A', mov dwufaletar “oy 4” M
“CUUTANPOUATIKO TOV A Kol TPOYLOTOTOLE TN,
otav dev mpaypatomoteiton to A. To A" Aéyeton
Kol “avtifeto Tov 47

* To evdegyopevo A — B, mov dofaleton “dropo-
pé Tov B amd 10 A7 ko Tpaypotonoteital, otay
npaypatomoteiton To A aAld oyl To B. Eiva gv-
KOAO vo. dobpe 61t A—B=ANB'.

A-B

Ytov TopakdTo Tivaka To A Kot B oupfolilovv evogydpeva evoc TEPALOTOS Kot
TO @ €vO ATOTELEGLO TOV TEPALATOS VTOV. TNV OPLOTEPT] GTHAN TOL TivaKo
avaypdaeovtal S14popeg oXEGELG Y10, ToL A Kot B SOTUTMUEVEG GTNV KOWT YAMG-
o0, Ko 6N 0e&ld GTHAN avaypapovTal ot id1eg oyEoelg aALA SOTVTOUEVES OTN)
YADOGO TOV GUVOA®V.

INa mopaderypa, ot plyn evog Loprod £oto ta evdgyopeva A = {1, 2, 3, 4} ko
B ={2,4,6} . Av 10 anotélecpa g piyng givat o aplOudg 1, tote ta evogyopeva
A, AUB, A-B, B’ mpaypatorowobdvial, evd ta A', B, (AU B)', (A—B),
AN B dgv Tpaypotomotohvot.
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Aovupifacta Evocyoucva

>t piym evog Captod av A elvarl 10 EVOEYOUEVO
v, eépovue Gptio aplBud Kot B 1o gvdeydUEVO
va @épovpe mepttd appo, Exovpe A ={2, 4, 6}
kot B ={l, 3, 5}. [Tapatnpodpe 611 100 4 ko1 B dev
UTOpoHV Vo TPAyLOTOTTo 000V Guyxpovms, opoh
dgv £Y0VV KOVEVO, KOO GTOLYELD. TNV TEPITTMOON ANB-0

vt ta 4 kot B Aéyovton acvufipacta. Ievikd:

Avo evdgyépeva A kot B Aéyovror asvpfifacta, 6tav ANB =J.

Avo acvppifacta evdeydpeva Aéyovton emiong EEva peta&d Tovg 1 aporfaicng
OTTOKAELONEVO.

E®PAPMOI'EXY

1 . Piyvoope éva vopiopa tpels 01000 1kéS popés.
i) Na ypa@Ttel 0 derypatikos y@pog 2 1ov TEPANOTOC.
ii) Na mapactaBolv pe avaypa@i to gvoeyopeve wov tpocsotopilovral amd
NV avTicTor ) W10TNTA:
: “O apOpog Tov K vreppaivel tov apOpé tov 1™
: “O aprOpoc tov K sivor axpipog 2”
: “O apOpog Tov K sivar Tovrhdytstov 27
: “Iowa Oyn ko oTIS TPELS plyers”
s “Xnv TpoTy piyn eépvoovpe K”
iii) Na ppe@ovv Ta gvogyopeva A3' , ANA AJUA,,

> > P P

1
2
3
4
5

AYZH

1) ['lo va mpocdropicovpie 1o dEIYLATIKO YDPO, B0l XPTCILOTOUGOVUE £Va. SEVTPO-
SudypopLpLo:

1" piym 2" piym 3piyn  Amotéleoua

K KKK

p <K <r KKT
K KI'K

r <F KIrr

K I'KK

- <K <r rKr
K I'l’'K

r <F rrr
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Apa, 0 SEIYUATIKOG YDPOG TOV TEPAUATOG UTOTEAEITOL OO O10TETAYUEVES TPLGL-
dec pe otoryela to K ko to 1Ko gival

Q ={KKK,KKI' ,KIK,KIT , KK, IKI', ITK,ITT}.

i1) "Eyxovtag vmwoym to derypotikd ydpo Q kot v avticToyn W10TnTa £YOVLE:
A ={KKK,KKI ,KI'K,'KK}

A, ={KKI',KI'K,I'’KK}

A; ={KKK,KKI',KI'K,I'’KK} (ITapatmpooue 6114, =4))
A, ={KKK,ITT}

A, ={KKK,KIT ,KI'K,KIT}.

iii) To A3' TMEPLEYEL EKEIVAL TOL GTOLYEID TOV EIYUATIKOD YMDPOL TOV OEV TEPIEYEL TO
A,, mepiéyel dnAadn to otoyeio ota omoio 0 apOuds TV K elvor pikpotepog omod
2. Emopévag, A3' ={KIT,[KI',ITK,ITT}.

To evdegyopevo A; M A, mepiéyel to kowd otoyeio Tov A, kot 4,, dniadh ta
otoeia pe ovo akpiPag K, ek TV omoiwv To £va oty Tpwtn Béom. Emouévag,
A;NA, ={KKI", KI'K}.

To evdexopevo As U A, mepiéyet Ta. oTotyeia mov otny TpmdT HEom éxovv K 1) tal
oTolyeio Tov £xouv 181G KoL TIG TPELG EVOEIEELS.

Enopéve, A, WA, ={KKI', KI'K, KKI', KKK, I'TT}.

2 . Aivovtan 000 evogydpeva A Ko B eveg TEIPARATOS HE OEIYRATIKO YDOPO 2.
No wopactaBovv pe dwoypappoto Venn Kol va Ekppacstovv pne 11 fondeia
GVVOL®V TO EVOEYOEVA TTOV OPILOVTUL IE TIC EKPPACELS:

i) [Ipaypatomorciton povo évo oo to A ko B.

ii) Aev mpayparomoreital kavéva ané ta A ko B.

AYZH

1) Eneidn 0éhovpe va mpaypotomoteiton povo 1o 4 1
UOVo 10 B, YPOUUOGKIALOVLLE TIC EMPAVELEG TV A Kot A B
B e e&aipeon v Top| Tovg, dNANSY TV KO EML-
QAVELY TOVG,

[opatnpodue OtL 6TV TEPIMTOOT VTN TPOYLOTO- 0
motetton éva pévo amd to A — B ko B — A. Apa, 10 > <
nrovpevo evdegydpevo givar to (A—B)U (B — A) A-B B-A
N wodbvapa 10 (ANB)U(A'NB).




144

i) Eme1dn 0éhovpe va unv mpoypatomoleiton Kove-
va and 1o A Kot B, ypoppookialovpe v emed- 4 B
vew Tov 2 mov gtvorl exktdg G Evaoong Tov 4 Kot
B. Zmv mepintoon ovt) mapotnpodue 6tL o -
TOVLEVO GUVOAO givall GUUTANPOUATIKO ToV AU B, | Q

dnradn to (AU B)'.

AXKHYELY

A’ OMAAAX

1. 'Eva xovuti €xel TPEIC UTAAES, U0L AOTTPY, W0 HOOPT) Kol ol KOKKLVT).
Kdévoupe 10 €€ng meipapa: moipvoupe omd To KOUTL o HmdAc, KoTo-
ypapovue 1o ypdpo g ko v Eavapdalovpe 6to Kovti. Xt GuvEyEl
TOIPVOLUE L0 OEVLTEPT] UITAAOL KOl KATOYPAPOVIE EMIONG TO YPDLOL TNC.
(Onwg Aépe Taipvoupe S10.00 KA dVO UTAAEG LE ETOVOTOTODETNON)).

1) Tlowog giva 0 SeryHOTIKOG YDPOS TOV TEWPAOATOC;

ii) Iloto ival To evdeyOUeVo “n TpdTN UrndAo va etvor KOKKvN;

ii1) [Towo givan to evdeyouevo “va e&aybel Kot Tig 6vo POPES PITAAM [LE TO
010 ypopa’;

2. No emthdel To TponyovLevo TPOPANL, Y®PIG OLMG TOPO VO YIVEL ETT0-
VaTonof£Ton ™G TPOTG UIdAag TPy TV €E0Y®YN TG 0EVTEPNG.
(Onwg Aépe Taipvoue o100y Kd dV0 UTAAEG Ywpig enavoTomofétnon).

3. Mo owoyéveln amd v ABMva aropacilel va KAVEL TIC ETOUEVES SLOKO-
nég g oty Kompo 1 ot Mokedovia. Ztnv Kompo pmopel va mdet pe
aepomAdvo N pe TAoio. Xt Maxedovia pmopel va Tdel pe 1o anToKiviTod
™G, LUE TPEVO 1 LE OEPOTAGVO. AV (O OTOTEAEGLO TOV TEPAUATOG Oem-
PNGOLLLE TOV TOTTO SLOKOTTMV Kol TO TASIOIWTIKO UEGO, TOTE:

1) Na ypayete 10 de1ylaTIKO YOPO 2 TOL TEPAOTOC
i1) Na Bpeite 1o gvdeyouevo 4: “H owoyévela Oa maet e aepomiivo GTov
TOTO TO®V O10KOTMV TNG .

4. "Evo Eevodoyeio mpoopépel yedpa mov amoteheiton omd tpio mata. To
KOPLO TLATO, TO GUVOOEVTIKO Kol TO YAVKO. Ot duvotég emAoyEg divovTtan
GTOV TOPOKAT® TTivoKoL:
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I'evpa Emloyég

Kvpto midro Kotémovio 1| piréto
2VV0dEVTIKO Maxapovia 1 polt 1 xopta
Mokd [Moyoto N Tovpta N LeAé

‘Eva dtopo mpoxettar va dtoréget Eva €100g amd Kabe miTo.

1) Na Bpeite T0 SEIYUATIKO YDPO TOL TEPALOTOG

1) No Bpeite 10 evoeyouevo A: “10 dTopo eMALYEL TOYMTO™

iii) No Ppeite 10 evoeyouevo B: “10 ATOWO EMIAEYEL KOTOTOVAO”

iv) Na Bpeite to gvdeyopevo A N B

v) Av I 10 gvdegydpevo: “to dropo emiéyel pod”, vo Ppeite 1o evoeyoyLe-
vo (AnB)NT.

H d1e606vvon evog vocokopeiov Kmdtkomolel Tovg achevelg coupmva e

TO OV EIVOL 0GPOAGLUEVOL 1) OYL KO GOUPOVOL LLE TV KOTAGTAGN TNG VYEL-

0G TOvg, M omoin yapokTnpiletor g KaAn, HETPLe, Gofapn 1 Kpioun.

H é1ev0vvon kataypdpel pe 0 tov avac@aiioto acbevi kou pe 1 tov

OCQOAIGIEVO, KO OTN GUVEYELD SITAC YPAPEL £Va, OO TO, YPAUUOTA 0., 5,

¥ 1M 0, avAAoYa LE TO OV 1] KATACTOON TOV Eival KaAr, HéTpla, cofapn 1

Kpioun. Oe®pole TO TEIPULA TG KOIKOTOINGNS VOGS VEOL a.oBevolc.

Noa Bpeite:

1) To derypotikd ydpo L Tov TEWPAUATOGS.

i1) To evdeydpevo A4: “n Katdotaon Tov achevovg sival cofapn 1 Kpict-
un Ko givot ovospaalcTog”.

iii) To evdeyopevo B: “n katdotaon Tov achevong elvar kaAn 1 pétpla”.

iv) To evdeyouevo I “o acbevig eivar 0c@AAIGUEVOC .

e kafepd omd TIg TOPAKAT® TEPUTTMOCELS VO EEETOACETE AV T EVOEYOLLE-

va 4 ko B etvan acvpPifoocto:

1) Piyvooue éva (apt. 4 elvar To evoeyouevo va gépovpe 3 Kot B glval to
EVOEYOLEVO VO PEPOVLLE APTLO APLOULO.

i1) Eméyovpe éva dropo. 4 givar to evdeydpevo va £xel yevvnbel otnv
EALGSa kKo B 10 vOEXOLEVO VO ETvort KOOOAKOG.

1ii) EmAéyovpe pio yovaixo. 4 etvor to evogyopevo va £xel nAKio dve Tov
30 ko B 10 evdgyOUEVO Vo Etvar TOVTPEUEVT TAV® ot 30 ypovia.

iv) Emi\éyovue kamolov pe évo autokivnto. A4 €ival 1o gvOgYOUEVO TO
aVTOKIVNTO TOL VOl vl EVPOTOIKO Kol B T0 €vogyOUeEVO va givar
0C1OTIKO.

Meta&h TV OIKOYEVEIDV e TPIoL TOOL0 ETIAEYOVIE TUXOA0L L0 OIKOYE-
velo ko e€gTalovpe T TOSE MG TPOG TO POAO KoL MG TPOG TN GEPA
Yévvnong tovg. No YpAWETE TO SEIYUATIKO YDPO TOV TEPALOTOC.
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B’ OMAAAX

1. Avo maikteg o Taiovy oKAKL KOl GUUPOVOVV VIKNTNAG VO VoL EKEIVOG
oV TPMTOG O KEPHiTEL 0VO O VidLo. AV o €IVl TO ATOTEAEGLOL VOL KEP-
Oio€l 0 TPMOTOG TOTKTNG EVaL Oy Viol Kot S €ival TO AmoTELEGHA VoL KEPDi-
0€L 0 OEVTEPOG TTOIKTNG EVOL TTOLYVIOL, VO YPOWETE TO SELYLOTIKO YDPO TOV
TEPALOTOC.

2. Piyvoope éva {apt 0vo popéc. Na Ppeite Ta evdgyoueva:
A:“To amotélecpa g Ing piymg givol peyaAdtepo amd TO OTOTEAEGLOL
™mg 2ng piyng’”.
B:“To dBpoicpa tov evoeitemv otic 600 piyelg ival aptiog apduog”
I': “To ywvopevo Tmv evdeilemv oTic dv0 piyelg etvar pukpdtepo tov 57
X1t ovvéyela va Ppeite ta evogyopeva ANB, AN, BNIT,
(AnB)NT.

3. Av A4 ko B givor gvdgyopevo vog SEIyUaTIKoD ydpov O, vo amodsi&ete
ot Ac B, tote B'c A'.

4. "Eotm A ko1 B 600 evdeydpeva tov id1ov derypotikon xopov L. Na ypd-
yete 1o evdeyoprevo AU B o¢ évaom Tplodv EEvav petald Toug evogyo-
HEVOV.

3.2 ENNOIA THX [IIOPANOTHTAX

Ewcaywyn

‘Evo amd to, kOplal YopaKTNpIoTIKE TOV TEPAUTOS TOYNG, OTMG eldape, elval 1
afefotdTnTO Y100 TO TO0 OMOTEAEGLO TOV TTEPAUOTOS B ELPAVIOTEL OE L0 GL-
yKeEKPUEVT eKTEAEOT] TOV. Emopévac, av A elval éva evogyoleVo, eV UTOPOVLE
pe PePardotnto va mpoPréyovpe av 1o 4 Bo mpaypatomomOei v oxt. I avtd sivon
YPNOLO Vo, avTioTol ooV e o€ KAOE evdeyouevo 4 évav apBud, mov Ha eivat Eva
LETPO NG “TtpOcdOKing” LLE TNV OTTOI0, AVOUEVOVLLE TV TPAYILOTOTOINoT Tov. Tov
apBud avtd tov ovoudlovpe mbovotTa Tov A Ko Tov cvpufoArilovpe pe P(A).
[l 6pmg Ba Tpocdiopicovpie yio kdbe evOEYOUEVO EVOG TEPALATOG TOYNG TNV
mOovoTNTd TOV; Anhadn g Ba Ppodue pia dadikacio pe v onoio o€ KAOe
evogyouevo Ba avtiotoryilovpe v mOavOTNTA TOV; OO TPOGTAOGOVLE GTN GL-
VEYELD VO OTAVINGOVLE OTO EPMTNUATO OVTA.
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‘Evvoia ka1 Iowotntes Lyetikngg Loyvorytas

Av 6 v eKTEAEGELG EVOC TTEPALOTOG EVOL EVOEXOUEVO A TPOLYLUATOTOLEITAL K& POPEC,
K

101E 0 AOYOg — ovopdleton oyetiky ovyvornTa oV A kot cupPoriletar pe f.
1%

[Switepa av 0 SEIYUATIKOC YDPOG EVOC TEPAUOTOS EIVOL TO TETEPACUEVO GUVOAO
Q={w, 0,, .., ®,} Kol GE V EKTEAEGEIS TOV TEPALATOC OVTOD T ATAL EVOEYO-

uevo {, },{m,}, ..., 1, } Ipaypatonoodviol K, K,, ..., K, Qopég aviietoiyme,
. . . K K, K, ,
10TE Y10 TIG o)eTkég ovyvotnteg f,=—, f,=—=, .., f, =— 10v amlov ev-
% % %

deyopévev Ba Exove:
1.0=sf =1 i=12,..,2 (0po0 0<k; <V)

Kitiy totk, Vo
% %

Ag extedécovpe Topa To akodAovbo meipapa: Piyvoupe éva GUUUIETPIKO Kot Opo-
YEVEG VOLIGHLOL KOl GTLLELOVOLE pe K TO amoTtélecpa “Ke@oAn” kot pe I 1o amo-
TéEAEGUO “YpAUpOTO”.

2ToV TapOoKAT® Tivoka ovaeEépovtal To TAN00Gg TV K Kol 01 0VTIGTOTYEG OYETIKEG
ovyvotnteg otig 10, 20, 30, ..., 200 piyelg tov vouicpatog v oto oynua 1 wopt-
GTAVETOL TO OVTIGTOLYO SIAYPOLLLLO GYETIKMDY GUYVOTHTMV.

2. f+f,+..4+ 1, =

, H‘,V“m@, AWGypOpLLO. GYETIKAV GUYVOTHTOV @
piyemv evog vopicroTog

! x J =

10 7 0,700 7

20 13 0,650 ]

30 16 0,533 _

40 23 0,575 0,51

50 26 0,520

60 31 0,517 i

70 33 0,471 . v

80 39 0,488 0 +————1 T

90 43 0,478 0 50 100 150 200

100 46 0,460 n ., 0c , 0us
110 53 0.482 apatnpovpe Ot kabhg av&avetat o apBpog
120 61 0,508 v 10V plyewv N oxetikn cvyvotnta f_eped-
130 66 0,508 viong g “keparis” otabepomoteiton yopw
140 70 0,500 , ; , T

150 7 0.486 ano n?v T 0,5’11, OTmMg kgrps Tetvel” otov
160 81 0,506 appo 0,5. Avtd emPepaidver v “mpoc-
170 87 0,512 dokia” pog OTL oTN Piymn EVOC GUUUETPIKOD
}28 gg 832‘9‘ KOl OHOYEVOUG VOMHGHOTOG M, O™ AENE,
200 99 0: 495 €VOC “apepOANTTOL” VOUIGLOTOC, Ol GYETIKEG
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ovyvoTNTEG TV evoeyouévav {K}, {I"} eivar ioeg. Avaioyo mopodelypoto pog
001Y0HV GTO GUUTEPACLLO OTL O GYETIKES GLYVOTNTEG TPAYLLOTOTOINONG TMV EV-
deYOUEVDV EVOG TEPALOTOS GTAOEPOTOLOVVTAL YOP® OO KATO10UG aptBpong (ot
évtote 1010VG), KaOMG 0 aplOUOC TV SOKLUDY TOV TEPALOTOG EXAVOAAUPEVETOL
anepopota. To eumelpkd avtd eEaydpevo, 1o omolo emiPeParcdveror Kot Oempn-
TIKG, OVOLLALETOL GTOTIGTIKY] OPUAOTITA 1) VORLOG TMV HEYALOV 0plOR@Y.

®a tpoctabncovpe TP GTNPILOUEVOL GTIG TPOTYOVUEVES OATIGTMOGELS VO Opi-
covpe TNV TOAVOTNTO EVOG EVOEXOUEVOD.

Kiaoikog Opiouog IhiBavornrog

Ag eEetdoovpe TV €0IKN TEPITTMOT TOL apepOANTTOL Vopiouatog. Piyvooue
€va TET010 VOGO KOt TTOPOTPOVE TNV Oy TTov Ba gpeaviotel. Onwog domt-
OTOOULE TPONYOLUEVMG 1) GYETIKT GLYVOTNTO KOOEVOC amd T oAl EVOEYOUEVOL

1
{K}, {I'} tetver otov apBud > Opolwg Ba pmopovcape vo dSomotdcovpe OTL
ot piyn evog apuepdinmTov {oplov N oYETIKY LY VOTNTO KOOEVOS amd To oAl
1
evdeyopeva {1}, {2}, {3}, {4}, {5} ko {6} teiver otov apOuod P Y& mEPAUATOL

OTMG TO. TPONYOVLEVO AEUE OTL TAL SVVATA OMOTEAEGLLOTA, 1), 1IGOSVVOLLO, TO OTAN
evogyoueva gival teomifava.
Ag d00UE TOPO O AVOUEVOVUE VO EIVOL 1] GYETIKY GLYVOTNTA £VOG GLUVHETOL
EVOEYOUEVOD OE €val TTElpapla e 1oomiBava OmoTEAEGLOTO.
‘Eoto ywo mapddstypa, o evdeydpevo vo épovpe {uyd apBud ot piyn evog
apeponmrov Loplov. Enedn] 1o evoeyopevo avtd mpoyuatonoleitol 6Tav To 0mo-
TEAEGLOL TOV TEWPANATOG €lvar 2 7 4 M 6 Ko kaBéva and ta amoTeLécpaT aVTd
: . . 1 . . ,
eueovifetol pe oYETIKN cLYVOTNTA rE 1N cVEVOTNTA ELPAVIGNS TOL Luyol aplb-
, . , 1 1 3
LoV OVOLLLEVETOL VO Elvol —+ — + — = —.
6 6 6 6
I'evikd, og éva meipapa pe v icomifova amoTeEAECUATO 1] CYETIKT CLUYVOTNTO EVOG
K
EVOEYOLEVOD LE K oTotEln Ba tetvel otov aplBud —. ' avto glvar DAoyo og éva
%
nelpoapo Pe 10omifovo amroTeEAEcUATA VO 0pIGOVLE G TOOVATNTO TOV EVOEXOUE-
vou 4 Tov aplfpo:

IMnbog Evvoikav [epurtboeov N (A)
IIA00¢ Avvarav [epttooeny B N(Q)

P(A)=
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'Eto1, éyovpe tov KAOGIKG 0piopd TG mHovOTNTAG, TOV SOTLITMONKE OTd TOV
Laplace to 1812.

A7 TOV TPONYOOUEVO OPIGO TPOKVTTEL Apeca OTL:

1. P(Q):ZE—g;ﬂ
0
2. P(@)_m_o

3. T k@O evdeyopevo 4 woyver 0< P(A) <1, apod to mAnboc tov otoyeiov
evog evdgyopévou givar 160 M pkpoOTEPO 0md T0 TANOOC TV GTOYEIWV TOV
OEIYUATIKOD YMDPOUL.

A&iwpatinés Opiouos Ibavorytag

[N va pmopet dpmg va ypnoiporondet o KAaoikodg optopds e mhavoTNTog 6
éva SelyHoTIKO Ydpo Ue TeEmePASHEVO TANB0C otoyeiwv, eival arapaitnto to
amAd evoeyopeva va eivat woomiBava. Ymdpyovv Opmc ToAAd mepdpota tHynG,
TOV OTOI®V 0 SEIYUATIKOG YOPOS Oev amoteleiton omd wwomibava amhd evoeyo-
peva. Onwg yuo Topadetrypo o aplpds TV aVTOKIVITIOTIKGOV SUGTUYNUATOV Lo,
opwopévn gfdoudda, n plyn evog Loplov mov dgv eivarl GUUUETPKO KTA. 1o T1g
TEPIMTAOGELG OVTEG YPTOLLOTOIOVLE TOV TOPUKATO OEIWUATIKO optopd Tng mba-
vOTNTOC, 0 0TTOT0G £XEL AVALOYEG OLOTNTEG LLE TN GYETIKT CLYVOTNTO.

‘Eoto Q2 ={0,, 0,, ..., ®,} £Vag delyHaTIKOG XDPOG LE TEMEPAGHEVO TAN00G
otoyelmv. e kabe amhod evoeyopevo {@;} avtiotoryilovpe Evav TporyHaTIKO
apOpo, mov tov cuuPolifovpe pe P(w,), £161 OCTE Vo 1I6Y00LV:

¢« 0<P(w)<1
¢+ P(w)+P(w,)+..+P(w,)=1

Tov apOu6 P(w,) ovopdlovpe mbavotnta Tov evoexopévov {a@; }. Qg mbovo-
o P(A4) evog evdexopévov A = {a,, a.,, ..., a, } # D opilovpe o GOpoiopa
P(a,)+P(a,) +...+ P(er,. ), evd g mboavotnta tov adbhvatov evOEYOUEVOL
& opilovpe Tov apbpd P(J) =0.
I . o , , .
Av P(w)=—,1=12,..,v, 101 £M00He TOV KAOOIKO OPIopd TG mhavotnTog
%
€VOG eVOEYOUEVOL. X1V TPAEN, 10104TEPA TNV TEPITTMOT OV OEV 1IGYVEL O KAO-
O1KOG OPIGUOG TNE TOOVOTNTOG, MG TOAVOTNTO EVOG eVOEYOUEVOD A AapfdveTol
TO OP10 TNG GYETIKNG TOV GLYVOTNTOG.
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XXOAIO

Otav €xovpe €va derypatikod yopo Q2 ={w,, ®,, ..., ®,} KOl }PNCLOTOIOVE TN
opaon “moaipvovue Tuyaio Eva otoryeio Tov 27, evvooiie Tl OA0 TO SLVATE OTO-

. . . . |
teléopata etvat wooniBava pe mbavémta P(w,)=—,1=1, 2,..,v.
v

Kavoveg Aoyiouod twv IhiBavotitwv

[N tig TMBavOTNTEG TOV EVOEYOUEVMV EVOC OELYLLATIKOD YMPOL £2 1GYLOVY Ol oL~
POKATO WOOTNTES, YVMOTEG MG “KOVOVES AoYIGHOD TV ThavoTTOv”. Ot Kovoveg
avtoi B amoderyBovv oty TEpinT®on oL T ATAG evOEOUEVL Elval 1GomBava.
AmodevieTanl OUmG OTL IGYVOVV KOl GTNV TEPITTMCT TOL TO, ATAN EVOEYOLEVL
dev givan 1oomiBava.

1. T omowdnmote acvpfipacta petald Toug evoeyoueva 4 Kot B 1oyvet:

P(AUB) = P(A)+ P(B)

AIIOAEIZEH

Av N(A)=«k ka1 N (B)=A4,10t€ 10 4 U B £)€1 K + A oT01)€l0L, YI0TL AAMDG TOL
A xor B dg o oy acvupipacto.
Anhodn, éxoope N(AUB)=k+ A =N(A)+ N(B).
Emopévac:
N(AUB)
N(Q) ) 5
_N(A)+N(B)
G O
_ NG NGB 0
N(Q) N(Q2)
=P(A)+P(B).
H 1016tta avt eivar yvmoti og amiog mpoodeTikog vopog (simply additive law)
KOLLOYVELKALYL0 TEPIGCOTEPA A0 dVO EVOEXOpEVD. ETol, av T evdeyoueva A, Brot
I" gtvan ava 6o acvppifacta Ba Exovpe P(AUBUIT ) =P(A)+P(B)+P(I').

P(AUB) =

AUB

2. T 600 cvumAnpouatikd evdoeyoueva A kot A’ 1oyvet:

P(A4') =1-P(A)
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AHOAEIZEH

Eneid] AN A =T, dnhodf ta 4 kar A’ eivon acvuBifacta, £xovue dradoyikd,
CUUPOVO LE TOV ATAO TPOGHETIKO VOLO:
P(AuA)=P(A)+P(A")
P(Q)=P(A)+P(A)
1=P(A)+P(A")
Onote P(A")=1-P(A).

3. T dvo evdeydpeva A kai B evog delypatikod ympov £ 1oyvEL:

P(AU B) = P(A)+ P(B)— P(AN B)

AHOAEIZEH

Io dvo evdeydpeva A kot B éyovpe

N(AUB)=N(A)+N(B)—N(ANB), (1)

aeoV oto abpowospe. N (A)+ N (B) 10 mAnbog
TV ctoyeiov Tov AN B vroloyiletal dvo @o-
péc.
Av dwpécovpe ta péAn g (1) pe N (Q) €yovpe:
N(AuU B) _ N(A) N N(B) N(4nB)
N(Q2) N(2) NEQ) NQ)

AUB

KOl ETOUEVMG
P(AUB)=P(A)+ P(B)—P(ANB).

H 1316t 1o avtn givorl yvoot) og tpocdetikég vopog (additive law).

4, Av A c B,16te P(A) < P(B)
AIIOAEIZEH
Enedfy 4 < B &ovpe dradoyikd:

N(4) < N(B)

N(4) _ N(B)

N@Q)  N@Q)

P(A) < P(B). Q
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5. T 600 gvdeyopeva A kot B vOg Se1YHOTIKOD ydpov £ 1oydeL
P(A—-B)=P(A)—P(ANB).

AIIOAEIZEH

Emedn ta evdeyopeva A—B ka1 ANB eivat
acvppipacta ko (A—B) U (AN B) = A, &ovpue: A B

P(A)=P(A-B)+ P(ANB).

Apa P(A—B)=P(A)— P(ANB). Q

EPAPMOI'EY

1 . Piyvoope 6vo “apepoinmra” Capra. Na Bpebdeil n mbavétnTo va pépoope
®©G 0TOTELEG LA OVO O10.00)LKOVS 0.pLOpovG.

AYZH

* T va Bpodue To OEYLOTIKO YDPO TOV TEIPALOATOS, XPNCUYLOTOIOVUE Evay Ti-
vaka “OuAng £16000V7, OTMG Paivetal 6To akdAoVHo Gy,

20
lo 1 2 3 4 5 6
1 (L) | (1,2) | (1,3) | (1,4) | (1,5) | (1,6)
2 2D 1 22| 23) | 24 | 2,5 | 2,6)
3 G, | 32| B3| BH | @3S | 3o
4 41 | 42| @43 | 44 | 45 | 46
5 G, 52 | 53 | 5.4 | (5,5 | (56)
6 (6,1) | (6,2) | (6,3) | (6,4) | (6,5 | (6,6)

A6 TOV TVOKO 0DTOV EXOVLLE OTL 0 SEIYUATIKOG YDPOG 2 €xel 36 1eomibava duva-
T4 amoteléouata, omriadny N (2) =36.

* To gvdeyopevo 4: “va pépovpe dVO dadoyIKovg aplBovg”, eival To
A=1{(12),(2,1),(2,3),(3,2),(3,4),(4,3),(4,5),(5,4),(5,6),(6,5)}
onradn N(A)=10
N(4) 10 5

e Emopévog, P(A)=———=—=—.
heves, P =5 0) 36~ 18
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5
Apa, N mOavoTTA Vo PEPOVLE §V0 Stadoyikovg aptduog etvol T 0,28 1, ot
YADGGO TOV TOGOGTOV, TEPinov 28%.

2 o ['la 60 evdgyopeva A kor B gvég dcrypatikov yopov 2 divovrar P(A)=0,5,
P(B)=0,4 ko1 P(ANB)=0,2. No Bpesi n mOavétnTa TOV £VOEOpEVOV:
i) Na pnv mpaypoatomomn0si kavéve ané ta 4 kot B.

ii) No wpaypatomom0si povo éva amd 1o A ko B.

AYZH
i) To evdeyopevo va pnv mpoypatorombel kavéva amd to A kol B givol 1o
(AU B)". Emopévac
P((AuB))=1-P(AUB)
=1-(P(A)+ P(B)—P(ANB))
=1-(0,5+0,4-0,2)

=1-0,7

= 0,3. (A UB)’
ii) To evdeyduevo va mpaypatorombel uoévo éva 2
amd to A ko B glvan 10 (A—B) U (B — A). Enedn 4
ta gvdeyopeva A— B ka1 B— A eitvar acvpfifacta,
€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(AN B)
= P(4)+ P(B)-2P(ANB)
=0,5+0,4-2-0,2

=0,5.

3 o T'lo 60 evdgydpeva evog derypatikod ydpov 2 wyvovy P(A) =0,6 ko
P(B)=0,5.

i) Na eetaotel av ta 4 ko B gival acopfipoacta.

ii) Na amodcifetre 60T 0,1< P(AN B)<0,5.
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AYZH

1) Av ta 4 kot B qtav acvuPipacta, and tov amkd tpocbeticd vopo tmv mibavo-
mTev O siyapue:
P(AUB)=P(A)+P(B)=0,6+0,5=1,1

woybeL, dmradn, P(4AuU B) > 1, mov givon dromo. Apa, ta A kot B dgv etvor aovpt-

BiBaocTta.
il) Eretd AN B < B xou AN B < A, éovpe 4 B
P(ANB)< P(B) kauw P(AN B)< P(A),
egmopévong P(ANB)<0,5 1)
Q
Ao 1oV TpocHeTIKO VOUO TV TOAVOTNTOV EYOVLE: B
P(AUB)=P(A)+ P(B)—P(ANB)
P(AUB)=0,6+0,5-P(ANB).
Opowg P(AUB)<I1.
Enopévag: 0,6+0,5-P(ANnB)<1
0,6+0,5-1<P(ANB)
0,1<P(ANB). 2)

Amd 115 (1) ko (2) mpokvmTer Ot

0,1<P(ANB)<0,5.

AXKHYELY

A" OMAAAX

1. And o tpdmovia pe 52 @OAAa maipvovpe Eva oty toyn. No Bpeite Tig
mOavOTNTEG TOV EVOEYOUEVMV 1) TO YOpTi Vo givarl TéVTE 1) TO Yopti Vo
unv gtvon mévre.

2. Na Bpeite v mBovotnta oty piyn 600 VOUICUATOV VO ELEOVICTODV
dvo “ypappoto”.
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‘Eva kovti mepiéyer pmdreg: 10 dompeg, 15 pavpeg, S5 koxkives kot 10

npdcwves. [Taipvovpe toyaing pia pmdda. Na Bpeite Tic mbavotnteg tov
EVOEYOUEV@OV 1| UTAAM VoL EVOLL:
1) powpn ii) dompn N povpn iii) obte KOKKIVN 00TE TPAGIVY.

e o téén pe 30 padntéc, potOnkav ot padntéc TOGH AdEAPLO EXOVV.
Ot amavTGELS TOVG POIVOVTOL GTOV ETOUEVO TTIVOKOL:

ApBuog podntov 4 |11 |9 | 3 ]2
ApOuog adeApdv 0|1 [2]3]4]S5

Av emAé€ovpie Toyaia amd v TaEn Eva padnty, va Bpeite tnv mbovotn-
TOL 1 OLKOYEVELH TOV VOl £XEL TPIOL TTOLOLEL.

‘Eoto 10 6bvora Q = {w € N [10 < w < 20},

A={we .Q| o moAlamAacto Tov 3} Kol

B={we Q| o moldlarmdacto tov 4}. Av emhééovpe Tuyaimg £va 6TOot-
yelo Tov Q, va Ppeite Tig mBavOTNTEG 1) VO 0VIKEL GTO A 11) VoL UV oviKeL
670 B.

e évav ayava 1 mhavotnta vo kepdioel o Agvtépng givarl 30%, n mba-
vomta vo Kepdicet o ITavAog etvar 20% won ) mbavoTTo va kepdicet o
Nikog givat 40%. Na Bpeite v mbavomra i) va kepdicel 0 AgvTépNg 1|
o [TavAog ii) va unv kepdicel o Agvtépng 1 o Nikog.

TN ta evdeydpeva 4 Ko B evog detypatikod ydpov 2 1oyvovv P(A4) = % ,
P(B) = % kot P(AUB) = % Na Bpeite v P(ANB) .
1

T T evdeyopeva 4 kon B evog Serypatikod ydpov Q woydovy P(A4) = 5

P(AUB)= % xoar P(ANB) = % Na Bpeite v P(B).

[Mo o evoeyopeva 4 ko B Tov 16100 SEIYLOTIKOD YDPOL EIVOL YVOGTO OTL
P(A)=P(B), P(AUB)=0,6 xax P(AN B)=0,2. No Bpeite v P(A).

Mo to evdgydpeva 4 kor B tov id1ov detypatikod ympov L diveton 0Tt

1 .
P(A) = % » P(B") = % kot P(ANB) = i Noa Bpeite v P(AU B).

Io dvo evdgydueva Tov dov derypoTikod ywpov Q vo deiEete 0Tl
P(AUB)< P(A)+ P(B).
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12.

13.

14.

‘Eva opiopévo katdotnpa déxeton mototikés kapteg D 1 V. To 25% tav

nehaT®dV Egovv kapta D, 10 55% £xovv kdpta V kar o 15% £xovv Kot tig
dvo kaptes. [owa givor  mbavotra Evag TEAATNG TOV EMAEYETOL TVYOLO
va €xel o TOLAGYIGTOV OO TIG dVO KAPTES;

To 10% TV atdpmv evdg TANBuc LoD £xovy vVITEpTact, To 6% cTe@aviaia
Kapolokn acOéveia kat to 2% Exovv Kot to 600. ['ia £va dTopo Tov emAE-
yeton Toyaia ot eivor n mloavotnTo va £xel

o) TovAdylotov pia acBévela;  PB) povo pio acBévela;

Amd tovg podntég evoc oxoreiov o 80% pobaiver ayyiucd, To 30% yok-
MKkd kot to 20% ko T1g 000 YAwooes. Emdéyovpe tuyaimg éva pabnt.
Na Bpeite v mbavotra vo un padaiver Kopud omd 11 600 YADOCGES.

B OMAAAX

Av yato evoeyopeva 4 kot B evog detypaticov xmpov L Eyovpe P(A) = K,
P(B)=A ko1 P(AN B) = u, va Ppeite 1ig mBavomTeg:

1) va mpayparoroindel TovAdyIeTOV Eval oo T 4 Ko B

i) vo unv TpoypotomomBet kavéva amo ta 4 Ko B

iii) va TpaypatomomBel povo Eva amd ta 4 Ko B.

Xe po kopomoin 1o 15% tov voukokupidv 0gv €xovv TnAEdpaCT, TO
40% dev &yovv Pivreo katto 10% dev Exovv ovte TNAEOPOIOT 0VTE PivTEo.
Emiléyovpe toyaing éva vorkokvpld. Na Bpeite v mbavotnto va Exet
tAedpaom kot Pivreo.

P(4) 3

Av ==, va Bpeite Tig mbovomteg P(A) xou P(A").
P4 4
Av 0< P(A) <1, va amodeitete OT1 + ! >4
P(4) P(4)

Av A4 ko B gtvar evdgyopeva tov 16100 detypatikon yopov 2 pe P(A) =0,6
kot P(B)=0,7, va dei&ete 61 0,3 < P(AN B)<0,6.

[ dv0o evdgydpeva 4 kot B tov id1ov derypatikod ydpov Q2 va deikete 0Tt
P(B)—P(A")< P(ANB).
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3.3 SYNAYAXTIKH

Eidape 611 6tav 0 de1ypatikog xdpog L2 evOg TEPALATOG TUYNG EXEL TETEPUCUEVO
TAN00G ATADV EVOEYOLEVOV KOt T AN 0VTE evdEXOUEVa glval 16omiBava, TOTE
N mBavotnTa evog evdeyopévoo 4 elvar:

N(4)

N(Q)

Emouévamg, otav éxovue 1oomifava amAd evoeyoueva, o vtoloyiopog g P(A)
avdyetol oty anapifunon tov otoryeinv Twv cuvolwv 2 Kot 4.

e moAAG TtpofAnpata OpmG, N arevdeing amapiOunon TV GTorKEl®V TOv dELY-
HOTIKOD YDOPOV KoL TOV EVOEYOUEVOV TOV UG EVOLAPEPOLV Elval SUGKOAN 1 Kol
TPOKTIKA adOVOTN. LTI TEPITTAOCELS OVTEG 1) OmapiBUnoT SlEVKOAVVETOL LE TIG
EMOUEVEG HEBOSOVG TNG ZUVOLACTIKNG 1| 0Toia Elvar £vag amd Tovg Pactkong KAG-
dovg T@v Mabnpoatikov.

P(4) =

Baaoikny Apyn AropiBunons

Ag vrobécovpe 0Tt kdmorog embupel va Ta&déyetl and ™ Ococarovikn, LEC®
ABnvav, oto Hpdideto Kpntng ywpic va ypnoiponomost to IX avtokivintd tov.
Amd ™ Ogoocarovikn propet va ta&déyet otnv Adnva pe tpévo (7) | Aeweopeio
(4) M agpomhavo (4) f Thoio (1) ko amd v ABfva oto Hpdixdewo pe mhoio 1
aepomAGvo. EvilapepdplacTe Y100 TOUG S10POPETIKOVS TPOTOVG OC TPOS TO TUSL-
SOTIKO PEGO e TOVG OTOI0VG UTOPET VoL ThEL KATO106 amd T Oeccolovikn 610
Hpdaxiero.

To ta&idt Aowwodv yivetar g 600 pdoelg. H mpmtn edon elvar ) petdfoon amd m
®eccalovikn otnv ABnva Kot 1 devTepn amd v Abnva oto HpdxAero. H mpod
@aon Tov TaEWoL pmopel va yivel pe 4 tpodmovg kot 1 devtepn pe 2 Tpdmovs. Xe
Ké0e TPOTO TNG TPADTNG PACNG OVTIGTOLYOVV 01 dVO TPOTOL TNG SEVTEPNS PACTC.
Apa 10 10&id1 ®eccarovikn-Hpakielo pnopei va yivel pe 4-2 =8 S10popeTikong
TPOTOLC.

To Topamavem QoivovTol TopacTUTIKA GTO ETOUEVO OEVTPOOLAYPULLOL:

1" pdon 2" paon
Ocooolovikn-AOnve  AOnvo-Hpdrleio  Amotéleouo

A (T, A)

T -<17 @1
A (A, A)

, 1 A, 1)
Apyn 4 (4, 4)
y <17 m
A (1, 4)

1 (11, 1)
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Ievikd 1oyder n enduevn Paocwkn] apyn arapiOunonc:

‘Eoto 6Tt pio dtadikacio propet vo poypotonombet o€ v d1000)1IKEG PACELS

Oy Pps - @,- AV M @Gom @1 pmopet va mpaypatonomOet pe k; TpOTOVG Kol
Y10 Kabévav amd avtovg N edon @, pmopet va mpaypoatomomoet ue Kk, tpo-
TOVG, ..., KoL Y1 Kabévav amd OAovg antodg ToVg TPOTOVG N Pdon ¢, umopei

va Tpaypoatoron0el e K, tpomovg, TOTE 1) S10d1Kacior avT WTopEl vo Tpory-
potomon0ei pe K, - K, -... K, tpomovg.

Enopévamg, av pe o dtodikacio n oroio TpoyLaToToleital OTwme 0picTnKE TPoT|-
YOUUEVOGS, GTIV TPATN PACT] CUUTANPDVETOL TO TPMOTO GTOXEIO HI0G OLOTETAYE-
VNG v-000ag Pe K, TPOTOVG, GT1 SEVTEPT) PAGT TO OEVTEPO GTOEID [E K, TPOTOVG
, --, OTN V-0GTI QAGCT TO V-0T0 6ToKElo e K, , TOTE GOUQ®VA LE TN PAGIKY apyn
amapifunong umopodv va GYNUATIGO0V K, K, *...- K, OL0POPETIKEG OLOTETOAYLLE-
veg v-Gdeg.

Awaralerg

Ag vmofBéocovpe 6t pia emtpomn pe 5 nontéc cuvedpldlet yio va exhééel Tpoe-
dpo, ypoppatéa, Kot tapio. Av 0Ehovpe va fpovpe 1o TAN00C TV S0POPETIKOV
TPLAd®V oL Ba ekAeyolV Yia TIC TPEIS 0€o€1C oKenTONNGTE MG EENG:

H dwdwaocio exkhoyng pmopet va ywpilotel og tpelg T o 3
eacelc: 1 eaon exkioyn Tpoédpov, 21 GAact EKAOYN Oion  Oéon  Géon
ypappotén Kot 3n edon ekioyn topic. H In @don 5 4 3

umopel vo yiver pe 5 tpémovg, 6ca eivor kan ton PEAN | zpdror | ipomor | wpémor

g emtponn|s. H 2n odon pumopet va yivel pe 4 tpod-

TOVE, OGO ELVOL KO TOL LEAT) TG EXTPOTNG TTOV OEUEVAY VOTEPO OO TNV EKAOYN
Tov Tpoédpov. H 31 pdomn umopel va yivel pe 3 tpodmovg, 6ca eival Kot To LEAN
NG EMTPOMNG TOL AMEUEIVAY VOTEPO Kol 0 TNV EKA0YN ToL Tapio. Emouévac,
ocbpewva pe ™ Bacikn apyn arapidunone, to TAN00c TV SPoPETIKGV dvva-
TOV TpLadmv givar 5-4-3 =60.

KaBepd amod tig mopandve tpiadeg Aéyetar dtataén tov 5 ava 3.

Tevuca:

AWbTaEN TOV v otoyeimv evég cuvorov A avd k, pe Kk <v, Aéyetal KaBévag
amlé TOVG OLUPOPETIKOVS TPOTOVG UE TOVS OO0V UTOPOVUE VO TAPOVUE K
010 QopPETIKG GToL Eln TOV A KO VO TO BGAOVUE 6 Lo GELPA.

To m\Bog Tev datdéewv tmv v avd k cupPoriletar pe A Kol oV £pYAGTOVLE
OTMG GTO TPOTYOVUEVO TaPAdEy L, Ppicikovpe OTL:
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A =v( -1V =2)..(v -k +1) (1

ZOUQPOVO LE TOV TOPUTAV®D 0plopd 600 dlatdEelg TV v ava k eivol S1aQopETIKEG
av SLPEPOVV OC TTPOG VO TOLAAYIGTOV GTOLYELD 1 G TPOC TN HEGN OV KATEXOLV
ta otoyeia. [ mapdderypa, ot dwtaelc (1, 2, 3), (1, 4, 3) ko (3, 2, 1) etvan
SPOPETIKEG HETAED TOVG.

2NV TEPIMTMOT TOL TAPOLVE KOl TO vV 6ToLYEln EVOG GLUVOLOL A Kot Ta faAovpe
og [ oelpd, ToTE £xovpe pio drataln TV v ototyelmv avd v 1 omoia Aéyeton
pet@deon tov v otoyeinv. To minbog A tov petabicemv tmv v ototyeinv cop-
BoiiCetan pe M, ko cOppmva pe tov tomo (1) eivar

M, =v(y-1)(v-2)..3-21.

To ywouevo 1-2-3...(v =2)(v —1)v ovuPoriletor pe v! ko dwofaleton v mopa-
yovtiké. Enopévag

M, =v! ©)

"Eto1, av 610 mponyovpevo mapdaderypo Béovpe va Balovpe Toug 5 pabntég o
po. oepd, tote vapyovv M, =1-2-3-4-5=120 dopopetikol TpOTOL PE TOVG
0T0{0VG UTOPOVLLE VO TOLG TOTOOETNGOVLE

AV YpNOLOTOCOVUE TO GUUPOAO TOV TAPOYOVTIKOD Y10, VO EKPPACOVLLE TO TAN-
Boc TV dutdéemv TV v avd k pe K <V €yovue:

A =vv-1)(v-2).(v-k+1)

vv-DHv=-2).(v-k+D)v-x)v-x-1)..3-21
- v-x)(v-x-1)..3-2-1

vl
k)

Enopévag
v!

SY )

A

Av tdpo. 0éhovpe 0 TOmog (3) vo oydel ko Y kK =V, eneldf A, = M, =V, npé-
v! , . , ,
TEL m =v!. Elvau homdv Loywd va opicovpe 0=1.
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2vvovaocuoi

Acvmobécovpe 0tLand S dropa 4, B, I, A ko E 0éhovpe va emAéEovpe o opd-

da 3 atopmV, Yopig vo pag eVOlaeEpEL N Katdtaln wéoa ¢’ auTv TNV opdada. Av

X glvar 0 oplOPdC TV SLOPOPETIKOV OUAOMV TOV UTOPOVUE VO EMAEEOVE, TOTE

oo Kabe tétoln opdda pmopovv va mpokvyouv 3! datetaypéveg opddec. Emo-

HEVMG, 0 GUVOAKOG apOOG TV daTeToyLEVmV opadmv Oa givor 3!X. O apBuodg

avTog oG gival to TAN0og TV dtoTaéewmv A;. Enouévag, 0o etvar A§ =31x,
A 5! 120

omoTE X = — = = =10
31 31(5-3)! 6-2

[To cvykexppuéva ot opadeg avtés Oa givar:

{A7B7F}7 {A’BDA}7 {A’B7 E}7 {A’FﬂA}7 {A’F7E}7 {A’ A’E}7 {BDF’A}J
{B,I',E}, {B,AE} xan {I'", A, E}. Kabe té€t0100 €mA0YN AéyETOL GVVOVOONOG

TV 5 ava 3.

I'svika:

20VOVUGHOG TOV v 6TOLYELMV VOGS GUVOAOL A avd K AéyeTal KAOE VITOGVVOAO
T0V A pg K cToYyEia.

1%
To mAn0o¢ T@V GLVIVACUOV TOV v GTOlXEIMV ava K GLUPBoAIleTaL e [ j Ko o
K
EPYOCTOVUE OTMOC GTO TPOTYOVUEVO TTAPAdELY L0, PpicKovEe OTL

v

vi_A _ v-x)!_ V!
k) k! k! _K!(V—K)!‘

Enopévag,

v v!
k) K!I(v—K)!

ZOUQOVO LLE TOV TOPATAV® OPLGHO 0V0 GLVIVAGCUOL TOV V avd K EIVOL S1LPOPETL-
Kol av S10pEPOVV KOTA £V TOVAGYIGTOV GTOTYELO.
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EPAPMOI'EY

1. Yo Toyepo maryvior Tov IIPOIIO cvuminpavovue kadepid amd Tig 13
0¢oe1g pe éva amd ta otoyeia 1, 2, X mov avTiotolovv o€ TpoPrey: Vikng
™¢ yNmed0vyov opddag (1), vikng Tng @riosevodpuevig opnddag (2), 1comaiiog
X).
i) Na mpocodlopiotel To TAN00C TOV SLEPOPETIKAOY GTNADY TOV PTOPOVUE
VO GUUTANPOGOVE.
ii) Av copminpodcovps Toyeio pio otiin [MPOIIO, va Bpedovv o1 mBavo-
TNTES TOV evOgOpéveV  A: “va mboovpe axpifpag 12 ayoves”.
B: “va maocovope axpipag 11 ayoves”.

AYZH

1) M otAn [MPOIIO givon o 13-4d0, oty omoia kKaOe Béon pmopel va cv-

UmAnpmOel pe tpelg dapopetikong Tpdémove. Emouévac, cbppmvo pe m Pacikn

apyn amapidunong, vapyovy cuvokikd 3-3-3...3 =3" =1.594.323 Supopeti-
, , \*f_——’

KE&CQ GTT])\,SG. 13 mapayovreg

i) * Evvoikn mepintmon yia 10 4 eivar kaOe otAn oty omoia kabepd omd tig 12

0é0E1g CLUTANPDOVETOL LE TO CMGTO OMOTEAEGILO, KOL 1) EVOTOUEVOVGH BECT] GL-

13
prinpaveton pe Aabepévn mpopreyn. Yndpyovv (IZJ TPOTOL Y10 Vo emAEEovpe

ToVG 12 0y®VEG TOV GLUTANPMVOVTOL LE TO GOOTO UMOTEAEGLA, KOt 2 TPOTOL Y10
VO GUUTANPMGOVUE TOV 0lyMVO TOV ATOUEVEL LE AABOC TPOPAey).

Emopévag, 1o TAn00G TV uvoikdv neprtdcemy yio 1o 4 givar N (A) = (12) -2.
Apa, n {nrovpevn mbovotnTa givot ion pe
13
-2
N(A) 12 _13-2 26

P(A) = = =—=~0,000016.
( ) N(Q) 313 313 313

* Evuvoikn mepintmon yua o B gival kabe otiAn oty omoia kabepid amod tic 11
0é0E1g CLUTANPOVETAL [LE TO GMOTO UMOTEAEGHO. KO KAOEULA 0o TIG VITOAOUTEG
13

11
va emAégovpe Tic 11 Bo€1g e T0 6mOTO OMOTEAEGLOL KO 2 TPOTOL Y10l VO GUUTIAT-

2 Bécelg cuUTANPOVETOL e Lo Aabdepévn TpoPAaeym. Yapyovv ( j TPOTOL Y10
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pmcovpe kabepd and T voAoweg 2 Béaelg pe Aabepévn TpoPreym. Eropévag,
13

70 TANB0C TOV ELVOTK®V TEPITTAOCE®V Y10, TO B givonr N (B) = (1 1] -2-2.Apa, M

mtodpevn mbavotra givan ion pe

(13}

11

p)= B U 312 600196,
N@©Q) 3 3

2. 210 Toyep6 maryvior Ttov AOTTO “6 andé 497, av nailovpe o oTiin,
mola givar N TOavOTNTO TOL EVOEONEVOL A: “va TeETOoVUE 4 aKPIPDS cMGTA
voouepa”’;

AYZH

Emne1on telikd dev éxel onpacio 1 oelpd KANpmong Tov Kabe ap1fuov, ot duvatég
TEPMTMOELG TOV TEPAATOG elval T00EG OGOL Kol 01 cuvovacuol TV 49 ava 6,

) 49
oniadn N (Q) = 6 |
I va Bpodpe o TAN00¢ TV EVVOIKOV TEPIMTOCEMY GKEPTOUAOTE G EENG:
6
Yrapyovv (4] TPOTOL Y10 Vo emAéEovpe 4 6OGTA VOOUEPD amd To 6 TOV KAN-

49-6 43
poONKay. TN GUVEKELD LEVOLV (6 4 ]: (2 j TPOTOL Y1 va EMAEEOVE TOL 2

AaBoc vovpepa. Eropévog, to mAnog tev evvoikdv Tepmtmoemy eivat

6) (43
N((A)= 4112 . Apa

(6J(43j

4\ 2 , ,

P(A) = _ 135 0,000969 1 1%o mepimov.
(49) 13983816

6

3. Iowo givor n mBavétyTo petald x padntov (k < 365) dvo TovrayisTov
va £xovv yevéOha Ty iotwa pépas (O ypdévog vroroyileton pe 365 pépec).

AYZH
Av A4 givar To gvdgyouevo “000 ToLAdyIoTOV HoBNTEG Vo, ExovV YevEDALa TV i1
uépa”, tote A’ eivar to evdeyouevo “ot k pabntég va £xovv yevébha og dtapo-
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petikéc uépec” kat oyvel P(A) =1—P(A") . Eropévag o vtoroyiopoc g P(A)
avdyetor otov vroroyiopd g P(A'). To mAf0og tov duvatdv mepmTdcemv
T0V TEPAPOTOS Elvar N (£2) =365-365-365...365 = 365", apod £vag pabntig
pmopel va £xet yevvnOel og pio amo 115 365 pépeg tov £tove. Ot euvoikég TepInTo-
ceigyeto A" givan 365-(365—-1)-(365-2)...[(365 — (k —1)], apoD ot k podntéc
TPENEL va. £X0VV YeEVVNOEL GE SLUPOPETIKES PLEPEG TOV ETOVC.

Emopévac,
365° 365" .
Apa P(A)=1_365.364'3”6(§,?5_K+1)~

Ot tiég tov P(A) yio pepIKég TIHES TOV K OIVOVTOL GTOV ETOUEVO TIVOKOL:

« | 10 | 20 | 23 | 30 | 60 | 70
P4) | 0117 | 0411 | 0,507 | 0,706 | 0,994 [ 0,999

[Mopatnpovue 6Tt oM peTa&d 23 atou®v 1 TOOVOTNTA dVO GTOUE VO EXOVV YEVE-
O TV 1010 pépa lvar peyodvtepn and 50%, evad peta&d 70 atopmvy to evoeyo-
pevo autd givarl oxedov BERato.

AXKHXYELY

A" OMAAAX

1.  Avxdmolog d1abétel 3 caxdxia, 4 mavteAdvia, 5 movkaoa, 10 (evydpio
KaAToEG Kot 2 {evyaplo TomovTold, LE TOGOVG TPOTOVS UTOPEL VoL VILOEL,
eopmvtag ard 6Aa ta €idn; [Towa givan n mBavotTa va popdet Eva opt-
GLEVO GOKAKL;

2. Tlocec mvakidoeg KUKAOPOPING UTOPOVE VO KOTOUGKEVAGOVLLE TOV VO, TTE-
PLEYOLV OTY GEPA TPIO KEPAANIO YPAUUOTO TOV EAANVIKOL OAPaB1iTOV
akoAlovBovueva amd Evav teTpaymeo apBud; Iowa etvor n mbavotnta
pio T€Toto TvoKioo vo apyilel e OVNEY KOl VO TEAELMVEL GE APTIO YN-
oio;

3. Mg n660v¢ daPopeTIKOHS TPOTOVG UopovV va. Kabicovv 4 dtoua o€ 6
0éoe1c og oepdg; [lowd ivon n mBavotnTa  televtaio B€om va peivet
KeVN;
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Me mOGOVG SUPOPETIKOVS TPOTOVG UTOPOLV VO UTOVV GE i GEPE 4
ayopla kot 3 kopitown; [owa givon n mBavotnto va givon 6ha poli To
ayopla Ko OAa poli To Kopitoo;

. (v 1%
Na amodeilete 0Tt =

K V—K
X évav kOkAo Sivovron 8 onueia A, A,, ..., Ay. [16ca ob0ypoppa Tpn-
pata opifovv ta onpeio avtd; [ota etvon n mbavotnTa évo arnd To Tapo-
Thve TUNpaTe 1oL emAéyetan Toxoda vo pn Siépyeton amd To onueio A ;

B OMAAAX

Me ta ymoia 1, 2, 3, 4, 5 @Tudyvovue TETPAYNPLOVS aplBLoDS GTOVG
omoiovg 1o kdbe ynoio pmopel va ypnoiporombel TepocdTEPO MO HLa
@opd. Av TapovE Tuyaia Evay TETolo aplduo, Toto givor n ThavotnTa va
£Yel OLOL TOL YN 10 TOV OPOPETIKA;

A6 10 oVlvoro TV petabécemv Tov atoyegiov 1, 2, 3, ..., v emléyovus
toyaimg pio. Na Bpeite moia ivor  mbovotnTo v punv apyilel omd 1.

Aéxa mondid, petacd tov onoimv o Kootag ko n EAévn, Oa kabicovv
Tuyoio 0 évag oimAa atov dAlov o€ déka Baels. [Tota etvor n ThavoTTOL
o Koaotog kar n EAévn va kabicovv og dumhavég Béaelc;

Noa Bpeite Tnv mOavOTNTO TOV EVOEYOUEVOV TEGGEPD ATOLLA VO EXOVV YEV-
vnOel o€ TE0OEPLS SLUPOPETIKEG EMOYES TOL £TOVG,.

Amo éva cOANOYO KaOnynTtov pe 7 avopeg kot 6 yvvaikeg ETAEYOVLE
Toyoing 4 dtopa. Na Bpeite Tig mOAvVOTNTES TOV EVOEOUEVMOV:

1) To dropa va ival yovoikeg  ii) Eva TODAGYIGTOV VO Eval GvOpoC
ii1) va, vTdpPyEL pio LOVOo yuvaika.

‘Eva xovuti mepiéyet 20 nAekTpikéc aoAAELES, OmO TIG OTOlES Ol 5 givot
ehattopatikéc. EmAéyovpe toyaing 4 acpdreleg Kot Tig SoKIUAlOVE.
Av Bpebovv meplocdTeEPES OO Lo ELUTTOUATIKES, TO KOVTI ETIOTPEPETOL
o¢ amapddekto. Na Bpeite v TOovOTNTO TOL EVOEYOUEVOD TO KOVTL VOL
YiVEL 0TOOEKTO.
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7. Alvovton 00 mapdrinieg evbeieg g kar g,. v ¢g; opiCovue 10 on-
pelo kon oy g, 20 onpeia. Iloca tpiywva opifovv Ta onueia avtd; Av
emAgCovpie Tuyaimg Eva TéTolo Tpiymvo, oo gival 1 mlavotnTa vo, £l
uia Thevpd Tov GTNV &) ;

8. Piyvoupue éva vopopa v popés. Na Bpeite v mboavotnto Tov evOegyoé-
VOL VO U1 PEPOVLE GE dVO JAUOOYIKES PIWELS 1010 OTOTEAEGLOL.

. 6 L, ot one Siver Tovoia o Tol S
9. O vrdAIniog evog ymdpov oTdduey dtvel tuyaio Ta Tplo KAEWE oL
TOKIVITMOV GTOVG TPELS KOTOYOLS TV OTOKIVITOV avtdv. Na Bpeite Tig
TOAVOTNTEG TOV EVOEYOUEVDV:
A: “Kabe 0dny6g va mapet 1o d1kd Tov KAWL’
B: “Mobvo évag 0dnyog va TapeL To S1KO TOV KAEWT’
I “Kavévag odnyog vor unv mipet 1o O1kd Tov KAWL .

10. Amo6 o téén oty omoia gottovv 10 kopitoia kot 12 ayodpio emAéyovion
GTNV TOYN TPiC ATOLA Y10 VO EKTPOCHOTNGOLY TV TAEY. Nao vtoloyiceTe
v mbavotnra o emAeyHEVa ATopa Vo, ival Tov 10100 POAOV.

11. Na Bpeite v mBovoTTO TOV EVOEYOUEVOL VO, PEPOVILE TOVAAYLIGTOV EVOL
“€E1” oe 4 plyelg evog Laplov Ko va T GLYKPIVETE pe TV ThavoTnTa Vo
@Epovpe TOLAGYLoTOV L Popd “eEdpeg” og 24 plyelg dvo (apidv.

3.4 AEXMEYMENH IIIOANOTHTA - ANEZAPTHTA
ENAEXOMENA

Agopueouévny IhiBavotnta

['a to doknTiKd cLUPOVALO oG emyeipnong o exheyel £vog aVTITPOCHOTOC.
Yroynorot etvar 7 avopeg kot 8 yovaikeg. Ao Toug vroyneiovg 3 dvopeg Kot 6
YOVaikeg €ivort S101KNTIKOT VITAAANAOL, VG 4 GvOpeG Kot 2 YuvaiKes eivar TeyviKol
VIAAANAOL ZOUQ®VO HE QVTA To SESOUEVO O1 VTTOYNPLOL LTOPOLV Va. Ta&voun-
Bovv otov akdAovbo mivaka mg ENG:

Aountikdg | Teyvikog || ABpoicua ypouung
Avdpag 3 4 7
lvaika 6 2 8

Abpoicpo 6tAng 9 6 15
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OempolLLE T EVOEXOLEVQL:

A: “No exkleyei S101KkNTIKOG”
B: “Na exAeyel yovaika”.

Me v mapadoyn Ot Ta 15 otoyyeio Tov derypatikod ydpov gival ioonibava,
&yovpe

8
15

"Yotepo, amd v eKAOYN Kol TPV Od TNV avaKOIVOGoT TOV ATOTEAEGLATOS EYIVE
YVOOTO 0T eKAEYETOL YUvaiKa. AVTO cuvendyetol 0Tt 0 avTiImpdowTog Ha givar
pio omd Tig 8 yuvaikeg Kot emopEVMG 1 THovOTNTO Vo, EKAEYEL S1OIKNTIKOG Yive-

P(A)= % kot P(B) =

6 . A . . :
Tan e Avt Aowov elvar n mbavotnto tov evdgyonévou: “Na ekdeyel dO101KNTL-

KOG pe dedopévo Ot Exel oM exAeyel yovaika”. To evdeyduevo avtd cuufPord-
Cetan pe A|B kot n whovotnta Tov P(A| B) Aéyetan deopevpévi mOavéTnTa

0V A pe 3ed0UEVO TO B, dnAaon P(A|B) = g # P(A). Opoing Ppickovpe 611

P(B|A)= g # P(B).

I'evikd, éotm 4 Ko B 600 evdeydueva evog OeLy-
patikov yopov Q pe P(B) > 0. Ag vmobécovpe A B
ott ntape v ThovotNTa TOV A e dEdOUEVO OTL
10 B €1 Mon mpaypororonoet.

Agov &yer mpaypatonombel to evdexdpevo B, m | g
OTAN AOYIKY| LG AEEL OTL TPEMEL VAL TEPIOPIGTOVLE

oTa oTotyela Tov B Kot amd avtd va Bpovpe mola eivar To guvoikd Yo to 4. Me
Ao Aoyl ) TANpopopia yio TV TPOyUaTOToinon Tov B meplopilel To derypoTt-
K6 x®po Q 610 B Kot 10 evdeyduevo A 6to AN B.

Emopévmg, av vrobécovpe 0Tt 0 detypotikds xopog Q2 amoteleitol omd 16omibova
amoteAéopara, n nrovuevn TBoavotnTa ivor:

N(ANB)

_N(AnB)  N(Q) _P(ANB)

P(AlB)= N(B)  NMB)  P@B)
N(Q)

H mBavotnta avti Aéyetol oeopeopévn mOavotnTa T0v A pe ddopévo to B.
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T'evika:

Av A4 xor B gtvat dvo gvdeydpeva evog mepdapatog kot P(B) > 0, t0te 0 Adyog

P(ANB) Aéyetan deopevpévn mbavotnta Tov 4 pe 6e60UEVO TO B Kol GupL-
P(B)

BoiCeton pe P (A|B) . Anhadn:

P(ANB
P(A|B)=%.

P(ANB)

Opoiwg, av P(A) >0, téte P(B|A)= A

"Eto1 6t0 mponyovpevo mapdderypo  mbovotnta va ekAeyel S101KNTIKOG e dEd0-
pévo Ot €xet ekAeyel yovaika givat:

6 6
P(A|B):w=ﬁ=§ Kol P(B|A):m=ﬁ:§‘
P(B) 8 8 P(A) 9 9

ALeoT CUVETELD TOV TOPATAV® OPIGHOD givat OTL

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

Ot mopombve 160TNTEG EKPPALOVY TOV TOALITANGLUGTUKG VOIO TV TOAVOTHTOV.

Aveéaptnta Evoeyoueva

310 TPONYOVUEVO TOPADELYLLO SIUTIGTOCOUE OTL 1) THAVOTNTA TPOYLOTOTOINGNG
TOV eVOEYOUEVOL A, pe dedOUEVO OTL TO EVIEYOLEVO B €xel NN Ttpaypotomombet,

gtvan P(A|B) = g, evo P(A) = % . Anhadn, P(A|B) # P(A). Mg d\ha Aoyio

N TpOyUaTonoinon Tov B emnpéace TV THAVOTNTU TPUYUOTOTOINGNG TOV A.

Ynapyovv Opmg kot evogydpeve 6To omoia 1) TANPOPOPIa Yo TV TPOYULUTOTOT-
non tov evog dev emnpedlel v THUVOTNTA TPAyLOTOTOINGNg Tov dAlov. Ta
napadetypa, av oto meipapa g piyng 6vo Lapidv Bewpnoovpe o evoeyOUEVOL



168

A: “To mpoto {apt va eépet 17 ko B: “To devtepo {apt va pEPEL APTIO”, EXOVLLE:
P(A):izl, P(B)=gzl Ko P(AmB):i.
36 6 36 2 36
Emopévag, P(A|B):i:l Ko P(B|A):§:l.
18 6 6 2
[Mapatnpovpe, Snradi, 6t P(A|B) =P(A) xa P(B|A) =P(B). 't avtd Aépe
oTL T evogyOueva A kai B givar aveéaptnta. ['evikd:

Avo evdgyopeva 4 xar B pe P(A) >0 xar P(B) > 0 Aéyovton aveEdptnra, ov
Kot pévov av P(A|B) = P(A) kat P(B|A)=P(B).

Aoappdvovteg vTOYN TOV TOALATANGLOGTIKO VOLO TOV THOVOTHTOV GUUTEPOI-
voupe 01t Yo 600 avelhptnra evoeyopeva Egovpe P(ANB)=P(A)-P(B). H
160TNTA AT XPNCIUOTOIEITOL KOl (OC OPIOUOG TOV AVEEAPTNTOV EVOEXOUEVMV,
xopic pdiota tov meplopiopd P(A) >0 ko P(B) > 0. Ankaodn:

Avo gvdeyoueva A kol B Aéyovtar aveEdptnra, oV

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

Avo evdgydpeva mov dev etvar aveEdptnta Aéyovtor eEapTnpéva.

XXOAIO

Me mv weommta P(ANB)=P(A)-P(B) umopodpe vo Slomiet®@covpe av 500
evogyoueva A ko B glvar aveEdpmnto. Xty mpaén, opms, 1 ave&optnoia dVo
evogYOUEV@V 1] 1o0EL amd oV TG, AOY® NG VGG TOV TEPAUATOG 1) £XEL TTE-
pUMMEOEL GTIC VTOOECELS KATAGKEVTG TOV LOVTEAOV TTOL TTEPLYPAPEL KATOL (PO~
voueva.

[Na mapdderypa, etvor edAoyo va deytodpe 0Tt givan aveEdptnta To evoeyopeva 4:
“0 CUUTAEKTNG TOV AVTOKIVITOVL gival g Ko Katdotoon™ kot B: “n purotapio
TOV OWTOKIVITOL €lVOll GE KOAN KOTAGTACT” .

AvtiBétmc, elvatl AdBog va dexTod e mg aveEdpTnTa To EVOEXOUEVH

A: “’Eva dropo givor poviddng komviotis” kot B: “’Eva dropo Oa mpooPindel
oo achéveln TV TVELUOVEV”.
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E®APMOI'EY

1. INo ™y aoc@ai) mTiion €vOg agpomAdvov ne 000 KIvNTIPES, TPETEL v,
00VAEVEL 0 £VOGS TOVAAYLETOV KiviITIPos. O KivTiipeg dovigvovy aveidptn-
70 0 £vOg amé Tov aAlov. Av vto0écovue 6T 1) MOOVOTNTA VO TAOEL KATOL0G
Kwvntipog BAapn eivar 0,003, va Bpedei n mOBavétnTOo Y0 H1o acoi] TT1 0.

AYZH

To aepomhdvo dev ekterel ao@oAn TTNom, 6Tav Tabovv PAGPN Kot ot dHo Kivn-
mpeg. Emedn or kivntpeg Agttovpyodv aveEoptnTmg 0 Evog omd Tov AoV, N
mBavotnta va tabovv PAGPN Kot ot dHo cuyxpodveg ivar ion pe 0,003-0,003.
Apa, 1 mhovoTTe pog aoPaAods TTHoNG sival iom pe

1-0,003-0,003 =0,999991 dnraodn 99,9991%.

2 « A6 Tperg opoteg pnyoavég evog epyostaciov n tpatn (I) mapdayer to 20%,

1 ogvtepn (I to 30% wonr n Tpitn (III) To 50% TG cLvolKNG Tapay®YNg

evog eaptipatos. Emmiéov, to 5% tng mapayoyns e pnyevig I, to 4%

™ II kon To 2% g I givan ehatTOpaTIKA E€opTROTO.

Av0 gp@TNOELS TOV AEYOPEVOD TTOLOTIKOV EAEYYOV givar ot gENG:

i) Av emiégovpe TooimG £va eEAPTNHO OE VU KOTAGTILO. TOACEMV TOLU
givar  mOBavoTnTO VO EIvOL ELATTORATIKO;

ii) Av éva e€aptnpa mov emiéyOnke Toyxaia givar ELATTORATIKO, TOLX EiVOL
n mOavotnTa va tpospyetar amo T punyavi I;

AYXH

Av A, A, xau A; givon Ta evdeyopeva to emdeypévo As \ 4,
eEapmuoa va mpoépyetal amd tig unyavég I, 11 won A

111 avriotofyac, tote P(A)=0,2, P(A,)=0,3 ko j
P(A;)=0,5. To A, A, xou A; eivar avé 8o &éva | 4,

petadd tovg kot emmiéov A U A, U A, = Q.
Av A glvar 10 evOEYOUEVO TO EMAEYUEVO eEAPTNHO VO EIVOL ELOTTOUATIKO, TOTE

A=(ANA)UV(ANA)UANA)
Kot

P(A)=P(ANA)+P(ANnA)+P(ANA,).

Ao To dedopéVe TOV TPOPANUATOG EYOVUE P(A|A1) =0,05, P(A|A2) =0,04
Kol P(A|A3) =0,02. Eropévac:



170

i)  Amd v (1) Kot Tov TOAAOTAACIOGTIKO VOO TV THAVOTHTOV EXOVLLE:
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)  Zntape mv mbavotta P (A1 | A) ."Byovpe

p(A4)= PANAD) P(Al4)-P(4) 0,2:0,05_ 0,01
P(A) P(A) 0,032 0,032
onradn, 31,25%.

=0,3125,

H Mon mpofinpdtov 6mmg 1o Tponyolevo, dievkoldvetat pe tn Ponbdeta evog
OEVTPOIOYPAUILATOG, OTTMOC PAIVETAL GTO GYLLAL:

Ipoélevon Hoiotnra IiBavonro
eCoptiuotog  eCaptiuatos Amotédecuo  amoteléoioartog
0,05 A o 4N4 0,2:0,05
A, < L
0,2 0,95 A ANA 0,2-0,95
) 0,04 A o 4,N4 0,3-0,04
Apyii O 0,3 A, < ’ 2 ’
0,96 A A,NA 0,3-0,96
0.5 0,0 A o 4,N4 0,5-0,02
A3 < 2
098 4 4,4 0,5:0,98

O kAddor OA;, OA, ko OA; ovtistoryovv oto eveyOuevo TPoEAevong TOL
eCaptuotog omd Tig unyoveg I, I ko I avtictoiyme, kot ot avtiotolyeg mha-
VOTNTES TOV EVOEYOUEVOV OVTMV EVOL YPUUUEVEG VD GTOVG KAAdOVS. AT TO
TEAOC KGOE TETO0V KAASOL EEKvouy dVO GAAOL KAddOoL, IOV OVTIGTOLYOVV GTO
eVOEYOUEVD TO eEAPTNILO VAL EIVOL ELOTTOUOTIKO 1) U1 EAATTOUOTIKO JLE YPOUUEVEG
TAAL ETAV® TOVG TIC AVTIGTOYEG THOVOTITEG.

Mo va aravioovpe 6to gpdTa (1) ETONUAIVOVUE TPDOTO TIG OLAOPOUES TIOV
001YOVV GE EAUTTMUATIKO EEAPTN L.

Ot dadpopég owtég ivar ot OA A, OA, A ko OA; A Kl avVTIGTOLYOVV GTO EVOE-
xoueva A NA, A, NAxa A;NA.

211 GUVEXELN LLE EPAPLOYT] TOV TOAAUTAUCIACTIKOD VOUOV TOV TOOVOTHT®V LTO-
Aoyilovpe T1g TOOVOTNTEG TV EVIEYOUEVDV aLTOV. Eyovpue

P(A NA)=0,2-0,05 P(A,N"A)=0,3-0,04 xau P(A;, " A)=0,5-0,02.
TéNog, emeld1| To EVOEYOUEVA TOV TOPIGTAVOLY O1 d1adPOUEG givar acvuPifacta,
TpochEéTovpe TG Topamdve mhovOTNTEG Kot Bpickovpe TV mBovoTnTo TOV EV-
deyopévou A. Emopévmg

P(A) = Oa20>05+0:30704+0,50,02 = 0,032
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XXOAIO

270 0€0TEPO EPATNLLOL TNG TAPOTAV®D EPAUPLOYNS YVOPILOVUE TO OTOTELECUA TOV
melpdpotog kot {ntape v mbovotnTa Vo TPoEPYETOL TO EEAPTILLOL OO T1) UNyoL-
i L. H mBavotmra ovt P(Al A) Aéyeton “ek TV VOTEPW®V (a posteriori) mba-
vomra”, eved  P(A)) Aéyeton “ek twv mpotépov (a priori) mboavotnta”.

AXKHXYELY

A" OMAAAX

1. Piyverkamorog éva (apt kan avoyyéArel 6Tt Epepe Luyo ap1Buo. o eivor
N TOaVOTNTO VaL EXEL PEPEL 6;

2. Amb o tpdmovia pe 52 @OAAC TOipVEL KATOL0G TUYOi0 EVOL QUALO Kot
Aéer 0t etvon “omafi”. [Towa etvon n mBavotTa 10 PUALO Vo gival Pryov-

pas;
3. T dvo evdgydpeva A ko1 B tov 10100 SEIYHATIKOD Y¥DPOV 1GYVOLV

P(A) = % , P(B)= % Ko P(A|B) = % Noa vroloyicete T1g MOavOTN-

15 P(ANB), P(B|A) ko P(A'UB).

2
4. Av P(AuB):%, P(B|A)=i Kait P(A)=§,va Bpeite v P(B).

5.  Piyvoupe éva {apt dvo popéc. Na Bpeite v mBovoTnTe Tov EVOEXOLEVOL
VoL QEPOVUE 6 GTNV TPAOTN Piyn Ko TEPLTTO 0P1OUO 6T deVTEPN piym.

6. 'Eva xovti mepiéyer 6 koxkves ko 8 pavpeg umdarec. Iaipvovpe omd to
KOLTL TUYOIMG [0, UTAACL, GNUELOVOVUE TO XPDLO TNG KOL TV ETOVOTO-
TOOETOVLE GTO KOVTI. TN GUVEYELN TAIPVOLLLE [0l OEVTEPT UTAAQL.

Na Bpeite Tnv mOavoTNTO TOL EVOEXOLEVOL N TPAOTN UITAA VO ETVOL pLow-
pN Kot 1 SEVTEPT) KOKKIVY).

7. To evdeydpeva 4 xar B glvan aveEaptnra Kot woyvovv P(A) = % Ko

P(AnB) = % . Na Bpeite 1ic P(B) xar P(AU B).
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8. T dvo evdegydpeva A kou B Tov 10100 SEYHOTIKOD YDPOL 1GYHOVV
1 2 1
P(A)=—, P(A|B)== xa1 P(B|A)=—.
1) Eivor ta 4 kon B ave&dptnro; ii) Etvar ta 4 ko B E€va petald Toug;
ii) Na vmoAoyicete v P(B).

9. T dvo evdeydpeva A kot B Tov SEWYHOTIKOD ydPov Q Vo, amodei&eTe 0T
P(A|B)+P(A|B)=1

10. Ze éva INvpvaoio otic e€etdoelg tov lovviov 10 25% £éypaye ota Ma-
Onpatikd kéto ond ™ Pdon, 1o 15% Eypaye otn Pvoikn KAT® amd T
Baon kot to 10% tov podntav ypaye Kot oto Vo pobnpate KOTo amod
) Bdon. Ertléyovpe toyaing éva pabnt tov MNpvaciov avtov.

1) Av égel amotdyel ot Puoikn, moo givor n ThavoTTa VoL EYEL 0TOTO-
xeL Ko oo Mabnpatikd;

i1) Av éyel amotiyel ota Mabnpoticd ol ivor ) mbovotnto va £yt
amotdyel Ko ot Duoikn;

B OMAAAX

1. Z10 dumhavo khkAoua “ev TopaAinAwm” n mhavotnta kébe dloKkdTTNG Vo
glvat khelotog (OnAadn va emrpénel T St€Agvom pedpatog) givat 0,8. Ot
OLOKOTTTEG AELTOVPYOVV OVEEAPTNTA O EVOG \
and Tov aAlov. Na Ppeite v mbavotro 4 B
TOL EVOEYOUEVOL VO DLEPYETOL PELUO, OO © | —°

70 4 oto B. \°—

2. H abavomnta va mabel PAGPN HEGH GTOV TPAOTO ¥POVO AEITOVPYIOG TNG
pio. unyovn opicpévov tomov givar 10%. Av o fropmyovio £xel 00O Té-
TOLEG UNYOVES, O OTOIES GLPYLOOY VOL AELITOVPYOVV GLYYPOVMG Kol oveEAp-
T M e oamwd Ty GAAN, va Bpeite v mbavotrta n pio povo vo tadet
BAGPN pEoca oTOV TPOTO YPOVO AEITOVPYI TOVG.

3. Zeéva vnoi etdvouy Kabnpepwva mhoia, mov avaympovv omd [ewpoid ko
Pagnva kot e mocootd 60% Kat 40% avtictoiymwg. To 10% twv mhoiwv
ano Iepod kot to 5% tov Thoimv and Papriva eBdavovy pe kabvotépn-
on 610 vnoi. Av o pépa emAégovpe Toxaio £va TA010 IOV PTAVEL GTO
vnot, va Bpedovv ot mbavoTnTEG:

1) No ptdoet pe kabvotépnon ii) Av pTacel e kaBvoTéEpNomn, vo EpyeTot
and [epod.
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4. Xg éva gpyootdoto 10 60% tov epyalopévov eivar avdpes kot to 40%
etvo yovaikeg. Amd tovg avdpeg kamviCet o 50% kot amd Ti¢ yovaikeg To
30%. Av emiéEovpe Toyaia éva dropo mov Komvilel, mota  mbavoTnTa
va giva yovoiko

5. M kAnpotida mepiéyel v Aayvoug omd Toug omoiovs Kepdilel LOVO Evag.
Avo dropo maipvouv To €va PETA TO GAAO OO TNV KANP®TIdN Vo aKpl-
Bodg Aayvo yopig eravatorobénon. Kanotog vroomnpilel 6Tt 10 TpdTO
aropo £yl peyolutepn mbovotnta vo kepdicel amd 1o devtEPO. Na e&e-
tdoete av et diklo.

6. Avo ktquata Exovv yoplotel o 9 Kot 12 okdmeEda, OTMS POIVETL TOPOL-
KATo:

Emidéyovpe tuyaimg kot aveEdptnTa 10 £vo amd To GALO £VO OIKOTESO
omo kafe KT

1) [Mow eivon  mBavoTTO Kot Tot 500 01KOTED DL VOL ETVALL YOVIOKA;

i1) [Tow givor n mBavoTTa £va TOVAGYIGTOV OO T OIKOTEDD VoL ETVOL
YOVIOKO;

iii) [Towa etvon n wBavoOTNTO KOVEVE OTO TO, OIKOTEDD VoL LUNV EIVOL YOVI-
axo;

7. To 1%o evog mAinbvopov maoyel and pio copapn acbévela. Eva kowvovp-
Y10 T€GT Jdyvoong g achévelag Exel mbavotnTo 0ETIKOD GOAALOTOG
(Betcd teoT, VD TO ATopo glvar VYIES) 1% Ko TOavVOTNTA APV TIKOD
OQAALOTOC (APVNTIKO TEGT, EVAD TO ATOMO TACKEL Ao TNV 0cbévela) 5%.
Mo éva toyaio dtopo amd Tov TANOLGUO VT TO TEGT gival OeTikd. Na
Bpeite v mOavOTNTO TO GTOUO VO TAGYEL TPAYUATL OO TNV acHEvELL
ooTh.



I'ENIKEXY AXKHYEIY
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EPQTHXEIY KATANOHXHX

Av pi&ovpe 600 VopioHaTo TO 0TOTEAEGHATO LTOPEL VO gfvart 600 “Kepa-
AEC”, oL “Ke@OAN” Kot pio “ypappota’, 1 000 “yYpaUpIoTo”, Kol ETOUE-

vog, Kaféva amd autd ta evogyoueva Exetl mhoavotnta — . Tt givor Adbog
3
oto emyeipnpa avto; Ioto etvon o cwoTo;

‘Eva vopicpa piyvetor S @opéc ko Epyetal kdbe popd “xkepain”. Emo-
HEVMGS, N TOAVOTNTO VO PEPOVLE “KEPAAN” GE Lo plyn TOL VOLIGHOTOG

.5 . . .
glva S =1. Na oyoMdoete T0 amoTéLeCO QVTO.

Tpio cuvnbiopéva Capra, Eva Aompo, Eva Ladpo Kot Vo KOKKIVO, Tomobe-
tovvtal o€ éva kouti. Eva meipapo cuvictator 6ty toyaio ETAoyn vog
Caplov amd 10 Kovuti, 6T piym ToL LePLov AVTOD KOl GTNV TOPATIPNON
TOV YPAOUATOG KOl TG EVOEIENG TNG AV® £6paG TOV.
o) Tt onpaivel edm 1 AEEN “Tuyoia’”;
) To TANB0G T®V GTOYEIDV TOV FEIYLLOTIKOD YDPOV TOL TEWPAUATOS Etvarn
i)3-6 ii) 3° iii) 6! iv) 6 V) 3.6
(Na BdArete o€ KOKAO TN GOOTN OTAVTNOT))
(Ze kaBepd anod tig epoToelg 4-7 pio LOVo Ao TIG GVVOOEVTIKES OLITOL-
vinoelg elval coot). Na faAete o KOKAO T 0OGTY amdvInom).

Av 1 mBovoTnTO TPOYLOTOTOINGNG EVOG evdgXoLEVOL givar 0,4, Tota
glvar M mBovOTNTO TNG LN TPOYLUATOTOINGNG TOL EVOEYOUEVOD AVTOV;
a)0,2 p)0,8 y)0,6 o) 14

, L , 1 1
Av 10 evdeyopeva A ko B eivar tétowa dote P(A) = o P(B) = 5

P(ANB)= %, mow etvoun P(AU B);

a)l p) E Y) l ) 1 €) TimoTa 0o T TPOTYOVUEVAL.
4 4 16

A B
[Toto evdeyoEVO TAPLGTAVEL GTO IUTAOVO
dudypappo Venn 1o oKloopéVO eppadov;

0B B)A y)A-B §) B-A. e
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7.

[To1og €ivar 0 ap1BROC TOV SLOPOPETIKOV TPOTMOV LLE TOVG OTOIOVG UTOPOV-
pe va, emAgovpe 2 ayopa kot 3 kopitoio and 10 aydpio Kot 8 Kopitoia;

0 . 0 10) (8 10) (8
() 4747 (B) 4" +4 (Y)[2J+[3j (5)(2)[3]

(Kabepid omd t1c mapaxdto mtpotdoelg 8-13 gival cmati 1 Adbog. Av givor

8.

10.

11.

12.

13.

14.

OMOTY, KUKADOTE TO X, oV gtvot AdBog, KukAmote o A).

AVO cuuTANp®UATIKE EVOEYOEV etvar EEval peTa&h TOG. X A

Avo gvdgydpeva EEva peta&d Tovg eivar avtifera. X A

Av 000 evoeyoueva 4 kot B givatl EEva PLeTa&d Tovg, TOTE KOl TOL GUUTAN-

pouatikd toug A" kot B’ givan Eéva peta&d Tovg. X A
Avo gvdgydpeva EEva LETAED TOLG ivorl Kot aveEapTnTaL. X A
Avo aveEqptnra evogyopeva glval EEva PETOED TOVC. X A

Av 3o gvdgydueva A Ko B givor aveEaptnta, toOTE Kot ToL avTiBeTd TOLg
glval ave&dptnra. X A

Yno0étovpe 6tLtaevdeydpeva 4 kou B eivaracvpfifacta, pe P(A) =0,6
kot P(B)=0,2. Na avtiotoyicete kébe otoyyeio g oming I oto ico
Tov ™G otAng 1.

Zuiin 1 Zupdn Il
P(ANB) 0,8
P(AUB) 0,6
P(A|B) 0
P(B|A) 0,2

0,12
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15. Ymobétoupe 0t ta evoeydpeva A kon B givan ave&dpnta, pe P(A) = 0,6
ko1 P(B)=0,2. Na avtictoyicete kdbe otoyeio g oming I oto ico
Tov ¢ otyAng II.

Zuiin | Zuijin LI
P(ANB) 0,6
P(AUB) 0,68
P(A|B) 0,2
P(B|A) 0,12

16. Av ta evoegyoueva 4 ko B eivor EEva petald Tovg, pmopel va 1oyvel
P(A)+P(B)=13;
-No S1K010A0YNGETE TNV ATAVTNGY| GOG.

17. Na ypayete pe ) Pondela Tov Tpa&emv TV GUVOL®Y TO EVOEYOLEVO TOV
TOPIOTAVEL TO OKIOGHEVO EUPAOOV GE KaBEVA Ao TO TOPAKAT® O10yPELL-

poto Venn:
j 2 iy L2
Q Q

iii) v)






YIIOAEIZEIY — AITANTHXEIXY AXKHXEQN

1 AIADOPIKOX AOTIEMOX

§1.1 A" Opddog

1. -2,2,2.
2.6,2,t=2 1 t=3

Sn
3.1,-1, 9="n0=22.
PR

4. 0,1.
5. R={1,2}.
6. ¢ 3<x<7
M (—OO,3]L)[7,+OO).

7. 3x =2
o OX —T7X +1
. 3X —2x—1,X¢7‘
2x—1 2

8. )4 i)—10 )2  iv)3
2

9.1)0 ii)g ii)] iv)8 v)—10  vi)5.

v) 24/2.

4.+ v(0)=10-muo, 0" <0 <180
« B(0)=50-1u0, 0' <0 <180

5. 1) x=5=(/x =5)x +/5) kth.
ii) h:(1+h)—1:(\/1+h—1)(«/1+h+1)
KTA.

§1.2 A" Onadog

1. )3

2 -1
4

3.1)2n
4. 1) 10

iiy—4 iii) 10.

ii) 4m.
i) 300.

9]

1
L) y=6x-9 ii) y=5x+2.

§1.1 B" Opddog

§1.3 A’ Opadag

1. No xpnoylonomcete v 1010t Ta

2. E(x)= x(50—§), 0 < x<100.

3. 'V(h):n(uj -h, 0<h<20
2r

« E(r)=nr + 277 - (20 = 277), 0 <t <10,
T

1. 1) 0ii) 4 iii) 9x".

2. 1) %xf i) —3x iii) —5x".
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5. 1) 12x* i) -30x"° iii) —8x".

301
6. i) = —— ii) 9x.
2 xi/x
7. 1) 4X +6x ii) 2x—iz i) 14
X X

8. 1) 24X’ —cvvx ii) —6nux —8(2x +1).

9. 1) 7X°" +4x 43X’ ii)) oLVX — VLV 2X.

10.i) cLVX — XNpX + 6X
i) (8X + 33X )NuX + (4%’ — 6X)CLVX.
X' +2X . MUX—XoLVX
Dy M
voos 2+ 200VX + XNUX
i) ————————
(1+ovvx)’

-6
12.0) — X4 -
(14 ovvx)’ (x+1)

13.0) 5(x—1)" ii) 10(2x +1)’
i) 5(2x° —3%)" (4x - 3).

14.1) 3nuw’x-cvvx ii) 3x*-couvx’

iii) nu4x+4x-covdx iv)

GLVX

4x -1
150) ——=—— i) 77—
D 242X =X i) 21+ npx
16.1) 3e™ ii) —2xe ™ iii) ae™” iv)

1

w

. (0,0), (-2,2).

C e u(t) =3t —4t+1, t:%, t=1

o a[%) =2 a(l)=2.

. f'(x) =—Aonmpwx + Bocvvox
f"(x) =-Ao’'cuvex — BoMuox KA.

- f'(x)=ape” —Bpe"
f"(x)=ap’e” + Bpe” K\

-1, 4.
——x+—3+E
.y >t
. o
i) P())=——
) P (a+BIy

i) Na kévete tig mpaéeig oo 20 péloc.

10. 1) v(t) = Aocvvot

a(t)=—-Aonpot
i) a(t)=-0" -y
iii) a(t)=0 < cvvet =+1 kT,

ouVi3X

170 L iy =2 i —% iy
X X ax+p

18.0) 12X e‘(iﬂnxj.
- X
19.0) 1,08 ii) 2(2—+/3).
L1 3
20.1) —(t+2) i) =,2,5.
) 2( +2) i) 5

10

21, —.
J109
2.3 .

20x-1)°

§1.3 B" Opdodog

1. (0,0), (-2,6).
2. (1,8), (3,4).

§

1.4 A’ Opéodog

1.

il

N o v s

i) Eldywoto: f(1)=-1
il) Méywto: f(0)=6
iii) EMGyioto: (1) =3.

. 1) Méyoto: f(0)=5
EMayoto: f(4)=-27
i) Exdyoto: f(-1)=-1
Méyioto: f(1)=3.

1) f(x) = 6x°, yyoing avéovoa
ii) f'(x)=-3x", ymoiwng pdivovsa
iii) f'(x) =3(x-1)’, yvnoing avéovoo
iv) f'(x)=-3x"+6x—-5<0 y0 kGOe
x € R, dpa yvnoing pbivovca.

400.

. To tetpdymvo pe mhevpd 10 m.

. IMkevpd Pdong 4 dm, Hyog 2 dm.

4dm’.

¢

. A=c.

10.KaOévag givar icog pe 5.



§1.4 B" Opddog

1. v'(r)=-100pL ~100g,
r

v"(r)= —IOOpL, <0 kT
-

2. U'(X)=-xk(2xInX + X),
0"(X)=-k(2Inx+3) Kth.

3. IThevpd Baong 40 cm, vyog 10 cm.
16000

204/30

4. 2043 ~109,5 m, ~146 m.

5. Eilvou 1o tetpdymvo.

A
6. Aldpetpog KOKAOL = Ton [Mkevpd tetpa-
Y®OVOUL. tr

7. t= 1 —ln[K’j.
K?._Kl K!

8. ) %% 010
v

i) /30000 ~ 31 Km/h.

9. Kobeguia 225 Q.

10.0a éyovv, 10Tt 1] EAGYIOTI OTOGTAGCT) TOV
mhoiov Oa eivor /80 <+/100 =10 Km.

TI'ENIKEY AXKHYEILY

1. i) ~0,476 ii) p=0,5.

2. 16 povadeg amo 8 epydrec.
3. (-1,3).
_ _ B
4. prg=(a+p)—|al+ ) KTA.

, 40 , 20
5. Awpetpog = 3 cm, Yyog = 3 cm.

6. "Yyog = Audpetpog Baong.

27
7. LR
27
8. B)i) 5600, 5.6 ,4
10600, 5,3 ,6
17600, 5,87 ,8

i) 1612, 5,22

9. 0) P'(x)=R(x)-C'(x) xTh.
B) 2.500.

10.i) AI' =\/d’ +x’, BI' =/d; +(d —x)" xTA.
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i) ()=~ L. _dx
v ¥ +d v, Jd-x)+d

iii) Otav t ehdyiotog, Tote #'(x) =0 KTA.

2 STATIXTIKH

§2.1

1.

TTowotikéc: v, 8, ot,
TMocotikés-drakprrég: B, m, 0,1
TMocotikés-ouveyeic: a, €

. Etvot duvatdv vo éyovpe dtbpopes petain-

Té¢ Yo Kabe mepintmon. o mapddetypo:
o) Lebdg (TocoTIKn-cLVEYNG), NALia (ToGo-
TIKN-1oKp1Ty]), OLO (TO10TIKN) KTA.

. (e).

. Etvot duvatd va éyovpie dtdpopovg Adyoug

OKATOAANAOTNTOG TV EMAEYOUEVMV dELY b
tov. o Topdaderypo:

o) Oa £YOVLE VIEPEKTIUNON TOV OVIPOV
KTA.

§2.2A° Opadag

. B)1)26% ii) 14% iii) 38%.
. 'Eyovpe 11 ayépuo pe abud <5, kT

. o) To 22% t@v portnT®v givar aydplo. e

Babpd <5, kA,

. @) 76% PB)16% v)34% 8)84% ¢) 16%.

. Ané m oyéon f, = Vs Bplokovpe TpdTo TO
v

uéyebog v =20. Na Bpebel petd to N, KTA.

. Na gpyacteite Onwg oto oynqua 1(y).

. No kotackevdoete TpdTo TOV Tivaka Guyvo-

TATOV Kol LETE VO EPYOCTELTE OTMG GTO. GYN-
pota 1(B) ko 3.

. Ta tovg v =450 podntég Exovpe 30% pe

T X, = “Alov KoA®©g”. Ankadn
f%=30=v, =135 a, =108, kTl

. Na gpyaoteite Onwg ota oynipoata 1(B) kot 3.
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10.Na epyooteite 6mwg oto oynua 1(y).
11.Na gpyaoteite Onwe 610 oYU 5.

12.y) 11 dropa
) enidoon > 7.

13. 50%.
14. NAI To gufadov npénet va eivar 100.

§ 2.2 B" Opadoag

1. T ) AéoPo vdpyet TTOTIKY TAGT EVO Yol
™ Zodopive vITapyEL avodtkn Tao.
T ™ ®doo vrapyet nepinov otabdepn
KOTAGTOOoN.

2. No couminpmcete Tov Tivoko:

H\ia
<20 21-30 >31

‘Etog XHvoro

3. Avéroya pe v doknon 2.

4. B) 355 yvvaikeg, 434 avopeg
y) 692
8) Aev pmopovyie va. E€povpe pe to oToryeia
oL oG dtvovtat.

5. No gpyooteite dnmg 6to oyNpa S.

6. o) Oappaxo A 17,3% xor @appoxo B 26%.

7. Emewdn v =55 va ypnoyonomcete k =7
KAdoelg pe mhdtog c=1,8.

§ 2.3 A" Opddag

1. 10, 12, 14, 16, 18, 20 pe didpeco 8 =15.

2. a) NAL, B)OXI, vy)NAL

3. 8,25%.

4. a)206,1 cm B)235 cm.

5. 14.8.

6. Kot o116 3 mepmtdoelg Egovpe:
X=12gr. 6 =12gr, M =13gr.

7. a) 14, B) 13.

8. 1291 gvpd.

9. O12 ko 6.

10.0)2, B)2, 7)3.

1l.a) X =15,45, B) 6 =15, v) M, =15,
3)Q =14, Q =17.

12.0) X=4,3 B) M, =3,3,y) Q ~2,33, § =4,

Q ~6.

13.0) 169,66 cm, ) 170 cm, y) 169,67 cm.

14.0) Mwpdtepn daomopd £xovpe ot dvTepn
Aota Kot peyolvtepn d1aemopd 6TV TPit.
B) OXI.

15.0) X=10, M, =11, 6 =11

B Q=7,Q=I3
) R=12, s=3,87, cv=38,7%.
16.2,47.

17.0) 16%, PB)2.5%, 7)50%, &) 81,5%.

18.0) X=3, 5§=2
B) X=6,5=4
Y) Xx=13, 6 =12
3) Xx=16, 5 =14.
19.0) s°=4, B) s°=36, y) s =4, s°=4.

20.v =28.

§ 2.3 B" Opadag

1. ) X=15, 6 =15 y) P, =19.

2. 101 2.

3. a) X=13,20 evpod, 6 =10,50 gvpm,
M, =9 gopd.

B) Av&avovv katd 18%.
v) AvEdvouv kotd 0,30 gvpo.

4. Na yivovv ot Tpageig.

5. a) 60, B)33, 7)5,2 xddeg evpd,
d) X =5,7 yiddeg evpo, S’ =12,24
g) Q ~2,8, §~5,4, Q =83,

6. ) $=23,29, cv=53,75%
B) Q=0Q,-Q =59-24=35.

7. No gpyooteite Onmg 6To GYNUa 7.

§ 2.4 A" Opadog

1. Na gpyooteite 6nwg oto oynpa 16.
. 5 ..
2.0 y=3 tex i) y=46,7+0,67x.

3.a)y=x, B)y=6-X%, y)§=3,9-0,3x
3) §=2,1+0,3x.
4. §=18,98-21,6Xx.

5. @) §=-0,35+1,07x, P) 16.



§ 2.4 B Opadag

1. o) H nuxio.
v,0) Kabévag amd tovg pabntég pmopei va
@EpeL T Ok Tov” gubeia, omdte Oa Exet Ko
SLPopeTIKY TPOPAEYT GLGTOMKNG TiEGNG.

2. a)178,7cm B)177,5 cm.
3. a) 168,3cm f) 168,1 cm.

4. a) §y=-1,88+1,18x.
B) [epimov 27 €tn ko 7 pqveg.
v) [epimov 1 étog kot 2 pvec.
5. a) X=5,25+0,72y.
B) Iepimov 25 € ko 5 unveg.
v) lepimov 9 pnvec.

§ 2.5A" Opadag

1. 0,0,2,-0,6,-0,7, 0,9, —1.
2. o) OeTikn -peyaAn, KTA.

3.a) r=0,99 B) r=0,59 y) r=-0,70
§) r=-0,05 &) r=0,33.

4. a)yr=—1p)r=1I

W

r=0,97.
6. r=0,74.

§ 2.5 B" Opadag

1. o) r~—1p) r~-1.
2. r=0,87.
3. r=1

4. r=0,77.

TI'ENIKEX AXKHYEIY

1. X=2,025, § =2, M, =1, s=1,49.
2.0) v=60, k=5,¢c=27) X=4,4, § =43,
M, ~4,25 s=2,29.

3.v :£~200:36 KTA.
100

1

B) X=14,1, s=7,4 y)i) 8, ii) 22

4.B) X, ~ 486, X

> Moo

~372 v) 82, 94.
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5. a) 1) Tig NA. cvokeLEG TOTOL B
i1) dgv €yovpe TpoTiUnon
iil) T1G NA. GLOKEVES TOTTOL A.
B) cv, =39,8%, cv, =38,8%.
6. a) Na gpyaoteite dnmg oto oynqpa 1(y).
B) O otafpdc pécoc.
7. No egpyooteite Onwg 6to oYNpa S.
8. a) y=631+0,34x PB) 68,9 kdroworkm?
9. v) §=16,53-0,3x.

10.0) §=0,06+0,36x ) 18,6 cupd y) [pénet
va. Bpeite v evbeia ElayiocTmV TETPOYOVOV
™mg X mhve oty Y.

11. Agite xou v doknon 7(a) A Opddog tng
§2.5.
12.F =32+1,8C.

r(X,Y), ebv 1>0

13. HX,Y)= .
rxT) {—V(X,Y), v A<0

14.9 =56,4 +18,87x

¥... = 472 swlima
Y. = 547 Saoyro.

§ 3.1 A" Opadag

1-5. Na ypnoyonomcete 6£vopodioypapLLoTa.

6. 1) Acvpfifaocta ii) Agv givor acvppifocta
iii) Aev givar acvpfifacta iv) Acvupifoocta.

7. {aao, aak,oKko, aKK, Koo, KoK , KKO. , KKK }.

§ 3.1 B" Opadag

1. Q= {aasaﬁa’aﬁﬁrﬁaa’ﬁaﬁ’ﬁﬁ}'

2. No Bpeite T0 derypaticd x®po Kot To. EVOEO-
peva pe ™ Bondeto mivarca SAng £16050V.

3. Av xe B', 10te X & B k1.

4. Na ypnoipomomoete dtoypappoto. Venn.
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§3.2A7 Opddag 2. 124416000, —-.
48
112 1
1. i) — ii) —. 3. 360, —.
R TRRRT 3
2. L 4.7, 2
4 35
NP R s e
D W 30 150 k) kv ek

9 8
2 S
30 [2] 4

s 3 o8
R § 3.3 B" Opédag

6. 1) 50% ii) 30%.

L 8
11 C5to12s
3
: 21k
8. =. v
3
3. L
9. 0,4. 5
10,3 4 3.
4 32
11. P(AUB) < P(A) + P(B) & s i)i iy 140 5y 42
P(A)+P(B)-P(ANB)<P(A)+PB)kh. 7143 " 1a3 " 143
12. 65%. 6. Ilepimov 75%.
13. a) 14% P) 12%.
) 14%P) 12% 7. 2800, -
14. 10%.
g !
§ 3.2 B Opadag C
i) K+A—pii) I—x—A+p i) k+A-2u. 9 L 1 1
6 23
2. 55%. 1
10. -,
3. 3.4 77
P 5 1235 < 0,491
4. Av P(A)=x,10te P(A)=1—x K1\ 1. l_gzo’ﬂ& 36
5. Na Aépete veoyn 61t ANB < A kot
P(AUB)<I, § 3.4 A’Opadag
6. Na Adpete voyn 61t P(A") =1-P(A) xau
P(AUB)<I. L
3
§ 3.3 A" Opadag , 3
T

1. 1200, l
3



8.
9.

W | N

W= |~
—_
SR

1

o
12
2

4 17

520
Oy ii)Oy i) i.

No Adfete vadym ot

P(A'~B)=P(B)-P(ANB).

2 2
10.1) — i) —.
)3 )5

§ 3.4 B" Opédog

1.
2.
3.

4,

A
27

0,96.
18%.

i) 8% ii) 75%.
2

7

. Oy, &yovv 1010 mBovoT™TO.

17 .

.y 10
— 1) —.
27 27

95

. ——=0,087, onradn 8,7%.

1094
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TI'ENIKEXY AXKHYEIX

1. Na Adpete vmoyn ot
P(0)+ P(1)+...+ P(100) = 1.

2. i) P(A)=1-P(A) k1A
ii) No ypnoporomoete ™ néBodo g €1g
GTOTOV OTTaY®YT|G.

3. Na xpNoOTOMGETE TOV TOTO TOV GLVIVU-
GUOV.

4. » Xopic emavoromobéon: )
K

* Mg egnavotonofétmon:

K+A

5. 1) Na AdPete vmoymn ot
P(A'nB)=P(B)-P(ANB)
ii) No AdPete vmoym ot
P(AnB")=P(A)-P(ANB)
iii) B'=(B'n A)U(B'n A’) x1A.
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Evpetipro Opov

adVVOTO EVOEYOLEVO 140
aBpoloTIKEG GUYVOTNTES 66
aBpoloTiKéG oyeTIKéG cuyvoTNTEG 66
aveEdpmto evdgyopeva 168
aveEapTnTn petofantn 10, 105
a&lopatikdc optopdc mbavotntag 149

amAOG TpocOeTikdg vopog 150
amoypapn 59

acvpPifacta evéegydpeva 142, 150
Boaowm apyn aropibunong 158
BéParo evoeyduevo 140

ypappkny cvoyétion 117,120

YPAQIKN Tapdotact cuvaptnong 11
delypno 60
SEYLOTIKOG YDPOG
detypotonyio 60
detypoTonyia e emavatonobétnon
devtpodidypappo 157

139

144

deopevpévn mbavotnto 166
debtepn mapdywyog 27
dnpookomnon 57

dudypappo dwacmopdg 106

dudypappo cvyvottov 69

dwakptrn) petofanty 59

dwakvpaven 93

dwhoyn 65,72

didpecog 87

dtbplesog opadomotpévng Katavoung 88
dwomopd. 93

dwrtdterg 158

ekatootTuopo 89

exbetikn covapton 12
EKTIUNTPLES EAAYIOTOV TETPAYDVEOV
evdgyopevo 139
€VOOTETUPTNLLOPLOKO €VpOC 92
egapmuéva evdeydpeva 168
egaptmuévn petapinm 10, 105
e&lomon ypapikng mapdctacng 11

110

emayoy 56

emkpatovoo Ty 90

evbela moAwvopouong 107
guvoikég mepumtooelg 140, 148
gbpog 72,92

EQATTOUEVT KApTOANG 19

oomiBava amhd evoeyopevo 148

wotoypappo 73

IGTOYPOLLLO 0OPOIGTIKAOV GUYVOTHTOV
KopumOAN cvyvotitov 76
Kavoveg mapaymywong 30
KOVOVIKY Katavour, 76
KopmoAn cvvéptnong 11
KOTOVOUY GUYVOTHTOV 66
Katnyopwkn petafinm 58
KEVIPIKN TY KAAo™NG 71
Khdoewg 71

KAdoelg avicov TAdtovg 74
KAdoelg ioov mhdtovg 73
KAoKoS 0ptopds ThavOTNTOG
kopven 90

KpLTplo devTepng Topaydyov 42
KPUTPLo TpOTNG Topaydyov 39
KuKAKO Stdypoppa 70

kopaven 92

AoyapOuikn covéptmon 12
pébodog erhayioT@v TETPAYDOVOV
péon tiu 85

petapint) 58

petabéoelg 159

pétpa acoppetpiog 84

pétpa Staomopds 91

pétpa Béong 84

povotovia 13

oMo edyoto 14

oMo péyoto 14

opadomoinon mapatnpnoemv 71
opotoyévelr 97

opotdpopen katavourn 76

opla kKAdong 71

oplo cuvaptmong 14
moaAvdpounon 105

mapaforr 12

Tapayoviikd 159

mapdymyog cvovaptmong 27
mapdymyog ocOvheng cuvaptnong 32
mapdyoyog me fotox, 22

nelpapo toyng 138

TMEPLYPAPIKN CTOUTIGTIKY| 56
TvoKag GUYVOTHTOV 66

TAATOG KAAGNG 72

mnboopnog 58

149

108

74



TOLOTIKN peTafAnty 58
TOAMOATAOGLOOTIKOG VOLLOG

TOGOTIKN petafinty 59
TPa&els pe evogyopeva 140
TPUEELS |LE GUVOPTNOELG 11
nmpocbeticdg vopog 151
papodypappa 67

pvOuo6e petaforng 23
onpedypoppa 70
oToOKog pécog 86
OTOTIOTIKN opoAdTTO 148
GTOTIOTIKOL Tivakeg 62
otrypodo toyvtnTo - 20
GUUTANPOUATIKG EVOEXOLEVQ.
ocuvaptnon avéovoa 13
cuvaptnon yvnoing povotovn
cuvdptnon nuitovo 12

167
ToAMY®VO cuyvotTTtOv 69, 74

150

13

187

ocuvdptnon mpaypotiky 10
cuvaptnon ocovveyng 16
ouvdptnon covnuitovo 12
ocuvaptnon ebivovca 13
cuvovacol 160

ocuveyng petafant 59
GUVTEAEGTNG YPOLLIKNG GVoYETIoNg 118
ovvteheotng petaforng 96
ouyvoTNTOL 65

ouyvotnta KAdong 72
oyedloopds mepapdToy 56
GYETIKT ovyvotta. 65
tetoptnuoplo 89

TOTIKO EAAYLGTO 14
TomKo péyoto 14

TUTIKT OTOKALON 95
vrepPorny 12
ypovoypaupo 71















Bdoel Tou v. 3966/2011 ta di1dakTikd BiBAia Tou AnuoTikou,
Tou [upvaaoiou, Tou Aukeiou, Twv EMA.A. kal Twv EMNA.Z.
TuTtwvovtal atd 1o ITYE - AIODANTOZ kai diavépovTal
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