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ITPOAOI'OX

To Biprio Mabnuoatikd kot otoyeio XTatiotiknig teptlopufavel v VAN Tov Ma-
Onuotikov mov TpoPAémeTal amd 10 TPdypappa orovddv ¢ [evikng Iodeiog
g I 16Eng Tov Eviaiov Avkeiov, Tov omoiov 1 epappoyn apyilel omd to oyolkd
ét0g 1999-2000. AmevBHvetar oe GAovg Tovg LaONTEG aveldpTnTa amd TV KOTEL-
Bvvon mov axoAiovBovv. ['Vavtd mepropicape onuovtikd oto BipAio Tovg awotn-
POVG OPIoHOVE KOl TIC AmOdEiEEIC KOt TO EUTAOVTICAE e TOAAEG EQUPLOYES KO
TOPOOELYLLOTO, TTOV AVTOTOKPIVOVTOL GTIG OLUVOTOTNTESG KOl GTA EVOLLPEPOVTH OADV
tov podntov. Exiong katafindnke diaitepn npocndbela, dote, va eival duvatn n
0AOKAN p®GN TNG S1000KUALOG TOV GTO YPOVO TOL TPOPAETETAL OO TO EYKEKPIUEVO
wporoylo Tpdypappa. To Bipiio amotereitar amd tpio KePAAOLOL.
* 210 TPATO KEPAAOLO EGAYETAL 1] EVVOLA TNG TOpAy®dYoL. ['a tov opiopd g
Aappdvetor vdyn N wotopikn wopeia g e&EMENG g Evvolog. 'Etot, mponysiton
70 TPOPANUA TOV KAOOPIGUOV TNG EQOUTTOUEVNG U0 KAUTOANG o€ va onueio g
K0l TOV TPOGOLOPIGLOV TNG OTIYHLaiag Tayhtntog evog odpatog. Ot factkég 1010-
TNTEG TNG TAPOYDYOV GYETIKA LE T1) LOVOTOVIO KoL TOL AKPOTOTO UG GUVAPTNONG
Topovotd{ovtal ETOTTIKG e TN Ponfela KaTdAANA®V TopadEyLIT®V.
* X170 0e0TEPO KEPALULO TTapoVSIAovTal cuoTnpatikoTepa Ta ototyeia [eptypa-
QKNG ZTATIGTIKNAG OV YVOPLoay ot pabntég oto [Muvdaoto, ta onoio cuuminpdvo-
VTOL LE PEPIKES XPNOUEG OOTNTEC TNG UECNG TIUNG KoL TNG SLOIGTOPAS KOOMG Kot
LE TNV TOAVOPOUNOT KAl TN YPOUUKY] GLGYETION 6V0 petafAntadv. H tapovcioon
TOV EVVOIDV Kot Tng pebodoroyiag e ZTaTIoTIKNG, OM®S GAA®GTE emPBAAdeTon
oo ) OGN TG, Eival To avoAVTIKY oo 6,11 otV AhyePpa kat ot [empetpia.
*  X10 1piTo KEPAAOLO YiveTol o elcaywyn ot Oswpio tov [TiBavotHTOV Kot
o115 oxeTlopeveg pe autnv pebodovg anapibunong. H amddeién tov idtottov g
mOAvVOTNTAG EVOG EVOEYOUEVOD YIVETAL LOVO GTNV TEPIMTMOOT TOV TO, AMAL EVOE-
youeva givar 1oomifava. H Oswpio tov [TiBovotntov acyoleital pe KOTaoTAGELS
omov vrdpyet afefoutdTnTa, Kot avTd TNV KAVEL IO10ATEPO GNUOVTIKN OTIC EQOPLLO-
Yég ™G kanpepvig Comg.
To omoladMmote oydA, TAPATNPNGELS 1] KPioELS Yo To PiPAio amd cuvadEApoug,
amd pobntég Kot amd Kabe ToAitn mwov evilaeEpETAL Yo To {NTHHATO TG TOdEL-
oG Oa elvar Waitepa gumpdodekta and T cLYYPuEKY opdda. [Tapakaiovpe vo
anoctaroby oto [Hadaymyiko Ivetitovto, Mecsoyeimv 396, 15310 Ayia [Hopa-
GKELT).

Mdéptiog 1999
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1 AIADPOPIKOY AOI'I2MOX

Ewcaywyn

270 y®PO NG EMOTAUNG TO 170 atdva KuplapyoHoe 1 HEAETN TNG Kivnong twv
OVPAVIOV COUATOV, KOOMG Kot 1 LEAETN TNG KIVNONG £VOG COUOTOG TAV® 1) KOVTQ
ot I'm. Zm perétn avt Tpoeovdg oNUavVTIKO poAo Eraile 0 TPOGdOPIGUHS TOV
LETPOL TNG TOYLTNTOG KO TG d1e0Buveng Tng Kiviong Tov GMUATOG GE i, £60-
pévn ypovikn otiypr]. Onwg Ba dovpe ot cvvéyela, av 1 0Eon Tov CONNTOG i
xpovikn otryun t ekepaletar pe tn cvvaptnon x = f(¢), 1dé1e 0 TPosdoPIGHOG
TOV PETPOVL Kal TNG dtevhuveng g TaydTNTAG TOV T XPOVIKY| oTryun t avdyetot
OTOV TPOGAIOPIGUO TOV pobuod uetofolns g x = f(t) og npog t 1, OT®S ovo-
HaotnKe opyotepa, g mopaynyov e x = f(t). 'Etol, mpofAuoto oyeTikd pe
NV Kivnon evog cdpatog, Kabmg kot dAha Tov Ha GUVOVIICOLLE apyOTEPT, OOT]-
ynoav ot yéveon tov Atapoptkod Aoyiopov. Ogpemtéc Tou givor ot Newton
(1642-1727) xou Leibniz (1646-1716), ot omoiot €101 yoyav T YEVIK £VVOl0 TNG
“mapaydyov” Kot Tov “drapopkol”, Peitiocav Tic peBod0LE TOV Alapopikov
AoYopo0 Kot TIG ¥PNOIHoToincay oty enilvon mpofAnudatov g ['eopetpiog
Kol g Mnyavikng. H avantuén tov Awagpopikod Aoyiopod de otopudtnoe to 170
olova, oAAG cvveyiotnke to 180 a1dva pE TN OMNUOVTIK GUUPBOAN TOV AdEAPOV
Jacob Bernoulli (1654-1705) kot Johann Bernoulli (1667-1748), tov Euler (1707-
1783), xopveaiov padnpatikod g enoyng, Tov Lagrange (1736-1813) won moA-
AV dAhwv. Téhog, 1 avotnpn Beperioon tov Atapopukod Aoyiopol &yve omd
TOVG pafnpoTikovg Tov 190v adva 6mws tov Bolzano (1781-1848), tov Cauchy
(1789-1857) xat tov Weierstrass (1815-1897).

1.1 XYNAPTHXEIX

Opiouog 2vvaptyong

Eidape og mponyovpueveg taEeig 611 cuvaptnon (function) eivor pio Stadikacio pe
v omoia kéBe oToryeio evog cuVOAOL 4 avticToyileTol e Eva akpiPag ototyeio
Kamwolov dAlov Guvorov B.
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310 KePAAOL0 aVTO O 0oYOANOOVLE e CUVOPTHGEIS GTIG OTTOIEG TO GOVOAO A,
OV AEYETOL TEdI0 0pPioHOD TNG GLVAPTNOTG, EIVOL VTTOGVUVOAO TOV GLVOLOL R TV
TPAYHOTIKOV optOpdv, evd 10 B cvpmintet pe to R. Ot cuvaptioels owtég Aéyo-
VIOl IPUYROTIKES CUVOPTNGELS TPOUYROTIKIG HETUPANTHS KOl TIC OTOIEC GTO
e&ng Ba g Aépe amdhmg svvapticsls. H cuvdpmon cvuPoriletor cuvnibmg pe
éva amd to LIKpA ypaupata £, g, h, ¢, 0 KTA. TOL AOTIVIKOD 1 TOL EAANVIKOD OA-
Qoprtov.

‘Eoto Aowmdv po cuvaptnon f ue nedio opiopod 1o 4. Av pe ) cuvaptnon avty
10 X € A avtotoyileTtan 610 ¥ € B, TOTE YphpOoL e

y=f(x)

ko SwaPalovpe “y ioov f tov X”. To f(x) Aéyeton Tip g f 610 X. To ypdpupo X,
oL GLUPOAILEL omol0dNTOTE GTOLYELD TOL A, OVopaLleTon aveEapTnTn peTafinti,
EVD TO Y, TOV TOPIGTAVEL TNV TN TG CLVAPTNONG 6TO X Ko e€aptdtar amd v
TN TOL X, Aéyetan eEapTnuévn petafint.

e o, ovvaptnon cuvinbmg 1 TN TG eKPpaletal Le Evay aAYEBPIKO TOTO, Yo
nopadetypo f(x) =N1-x*. Louth v wepintoon Adue: “n ocvvaptnon f pe
f(x)=N1-x*" 1 “n covapmon f(x)=1-x>" 1M “n covapmon y =v1-x>" 17,

amhodotepa, M cvvaptnon 1 — x>

Ortav 10 f(x) exppaletar pdvo pe Evav adyefpikod tHmo, t0te T0 TESIO0 OPIGHOD
NG ouvapTNnoNg etvatl To “gupvTEPO” VTOGVLVOAO TOoV R 61O omoio o f(x) €xel
vonua mpaypatikov apdupov. Etot, 1 mapandve cuvdpton f(x)=+1-x" &t
o¢ medio opiopod 10 6HVOAO Acemv ¢ avicwong 1 — x> > 0, dnladt to Sidotnua
A=[-1,1], n cuvapmon g(x)= % &xel og medio opiopov 1o cuvoro A = R—{2},

y—

oniaodn to R ywopic 10 2, evid | cuvaptnon A(x) =3x—1 €xel ©¢ medio OpIGHOV
0AOKAN PO TO0 GVUVOAO R TV TpayHOTIKOV aplOpmV.

XXOAIO

Av kot cuvifmg ypnoipomolodue to ypapupo f yioa to coufoiiopd pog cvvap-
TNONG KOl TO YPOUUOTE X KOl Y Yoo T0 GUUPBOAGHO TG ave&dpTnTng Kot g
eEapTNUEVNG LETAPANTIG OVTIGTOIY®S, WOTOGO UTOPOVLLE VO XPTCLOTOU|COVLE
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Kot dAha ypappata. ‘Etot, yio mapdderypa, ot tomot f(x) = % gx” xau s(f) = % gt’

opifovv v 1610 GUVApTNOT).

Ilpaéeis ue Lovaprijoels

Av 800 cuvapmoelg f, g opilovtat kot ot 00 og Eva chvoro 4, tote opilovtan
KOl Ol GUVOPTHGELS:

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

e Hodéweopd D=f—-g,ueDx)=f(x)—gx), xed

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

ot

* To mmAixo =, pe R(x) = UAC)) , 0mov x € A ko g(x) #0.
g g(x)

[a Tapaderypa, av £(x) = x> —1 kor g(x)=x+1, to1e

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

fx) ¥ -1
2(x) Cox+l1

R(x)= =x-1, 6mov X=#—1.

I'pagixy Hapaoctaocy Lvvaptyong

‘Eoto pia cuvaptnon f pe nedio opiopov éva oivoro A. Onmg gidape o mpon-
yoOueveg TaEelg YPOQIKY mopdotacn 1 kopmoin g f og éva koptesiavo cv-
ompa cuvtetaypévav OXy Aéyetal to ghvoro Tmv onpeiov M(X,( T (X)) yio 6da to
x € A. Enopévog, éva onpueio M (x, y) Tov emmédoL TV 0EOVOV AVIKEL GTNV KO-
umvin g f, povo otav y = f(x). H e&icwon Lowdv y = f(x) emaindevetor povo
and ta Cevyn (x,y) TOL €ivol GUVTETAYUEVEG ONUEI®V TNG YPAPIKNG TUPACTACTG
™me T ko Aéyetan e€icmon g Ypaukis Tapdstaong g f .

Eivor modd yproipo va oxed1alovpie T Ypapikn TapaoTaon oG GUVAPTNONC.
270, TOPOKATO GYNLULOTO POIVOVTOL OL YPOPIKES TOPOCTAGELS OPIGUEVOY GUVOPTY|-
GEMV OV YVOPICOLE GE TPOTYOVUEVES TAEELS .
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VA
y=x

=V

(0) H kopmdAn g ovvaptnong
f(x)=x &ivoun dyotdpog g
Ing o 3ng yoviag Tov a&ovmv.

22 -1

(y) H xopmdoin g ovvaptnong
1
f(x) =— &ivon wo omepPori.
X

ylk

. y=Inx

0 1 x
-1

(8) H xopmoin g AoyapBpkng
ocwvapmong f(x)=Inx eivar
“8e£10” Tov GEova Yy, apov o
AoyapiBuoc opiletat povo yio
X>0.

y=x

=V

2 1 o 1 2
(B) H xapmdin tg ovuvépmong f(x) = x°

glvat o ropoflors.

yﬂ

y=e

2 -1 o 1 «x

(0) H xoumdin g ekBetikng cuvaptnong
f(x)=¢e" givar “méve” amd tov GEova
x'x, agov e >0 yakide XeR.

yh

e ‘\ )f:GUV)V:

0 \T_C/ 2n X

yh

(o1) Ot ovvaptioelg f(x)=nux Kot
g(x) =ovvx givan TeplodIKég e
mepiodo 2.
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[Mopatnpovpe 411 6N Yok mapdotacn g f(x) 1L VILAPYEL U0 SIOKOTY|
X

010 onueio x=0. Avtd opeidetar 610 YEYOVOG OTL TO TEdio opiopod g f dev
TEPIEYEL TO UNOEV.

Movotovia - Akpotata ZvvapTnons

y=npx @

0] /2 T I )'C

VA

98]
Bs
—~
[\
[\
a

e Amo ™ Ypo@iKn Topdotoon e cuvaptnong f(x) =nux, X €[0,27] rpokintel

apéSmG OTL Y10 dVO 0O TOTE ONUElD X;, X, TOV SOGTHHATOG [O,Z} HE X, < X,
2

etvar nux, < nux,. Avtd to ekppalovpe Aéyovtag 0tL n cuvapton f(x) = nux

glvar yynoimg av&ovoa 6to dtdotnpa [0, E}. To 1810 cupPaivet kot 610 SdoTn O

3r § , , . , n 3w
?,27T . Opog ya 800 omolodnmote onpeio X, X, TOL S10GTNUOTOG CREN ue

X, <X, , TOPOTNPOVHE OTL MUX, > NpX, .

Aéue o’ aut) TV TEpimTmon 6t cuvaptnon f(x) = nux eitvar yynoimg pbivovoa

, T 31 ,
670 O1GGTN O [5,7} Ievika:

Mia cvvaptnon f Aéyetan yymeiog avéovea ot éva didotua 4 tov medi-
0L 0PIoHOY TNG, 6TV Ylo OTOWdNTOTE oNpeio X, X, € A pe X, <X, 10yveL
f(x) < f(x,), xo1 yvneiong eoivovea cto 4, dtav yio omoladnmote onueia
X, X, € A pe x < x, woxver f(x)> f(x,).

Mo cuvdptnon mov eivar yvnoimg avéovoa 1 yvnoing edivovca Aéyetal yvnoi-
™G povoeTovy).

e Axoun, vy TNV TOPATAV® OCLVAPTNON TOPOTNPOVUE OTL Yy KaOe
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. 3 . .
x e[0,27] eivor nux <1 :nuZ Kot mux > —1= np—ﬂ. Anhodn, 6mog AépE, 1 GV-
. . z . 2 T .
véptnon f(x)=nux €xel oliko uéyioro (maximum) yuo X = 5 KoL 0A1K0 EAdy10TO
.. 3
(minimum) yio. X = 7” .

Ao N YPAPIKY TOPAOTACT TNG GLVEP-
™ong g tov oyNuotos 4 mpokvmtel Oty
X=X mn myn g g eivor pkpotepn amod
TIG TWEC TNG § 0 OAOL TOL X TTOV OVI{KOLV
o€ &val OVOIKTO O1GGTNUA TO OTTol0 TTEPt-
&xeL 10 X, M, Omog Aépe oe pio mepLoyn
0V X,. TV mepintoon avt Aépe 6tL N
cvvaptnon g el oto onueio X, tomxo
eAdyaoro. To 110 cvpPaivel Kot yloo X =X, .
Ot tipég g(x) kar g(x;) Aéyovton tomikd eAdyioto g cvvaptnone. Eriong, yu
X=X, nuuf g(x,) etvor peyakbrepn and g TYeEG TG g 6€ OA0L TOL X TTOL OV~
KOLV G€ {1l TEPLOYN TOL X,. A€pe 0TI GuVAPTNON g £XEL OTO ONUEIO X, TOMIKO -
yiozo. To 1610 cupPaivet kot yioo X = X, . Ot tipég g(x,) ko g(x,) Aéyovton tomixd
uéyiara, g ocuvaptnong. [apartnpodpe 61t éva Tomkd gldyioTo pmopel va givot
peyaAnTEPO amd Eva Tomkd péytoto. o Topadetypa, to tomikd eldyioto g(x,)
gtvart peyoldtepo amd 1o TomKo péyloto g(x,).

levikd:

Mia cuvaptmon f pe nedio opiopod 1o 4 Aépe 6Tt mapovelalet:

Tomiko péyr6To 610 X, € 4, 6tV f(x) < f(x,) Yo KGO X O€ piol TEPLOYT TOV
X,, Kow TOMKé eAd1oTo 670 X, € A4, 6tav f(X) > f(X,) y1a kGOe X o€ o me-
ployf Tov X,.

To. péyrota kot To EAAYIOTO LG GUVAPTNOTG, TOTIKA 1] OAKA, AEYOVTOL aKpOTa-
T0, NG GLVAPTNONG.

Opio 2ovaptyons

x* -1

'Eoto n ovvaptnon f(x) =
v

, M omoia dev opileton yioo X =1. Ag eEetdicovpie

Opwc ™ ovumeptpopd e Ty tipég Tov X kovtd oto 1.
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O mapaxdto wivakag deiyvel Tig TnéS Tov f(X) Yo Tyég Tov X Kovtd oto 1.

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

Am6 1oV Topandve mivako PAETOVNE OTL OTAV TO X TOIPVEL TILEG TOAD KOVTE GTO
1 (ko1 amod 115 dVo TAEVPES ToL 1), To f(x) maipvel TYEG TOAD Kovid 610 2. £TO
1010 CLUTEPAGLOL PTAVOVLLE, OV TAPOTNPCOVLE OTL Yot X = 1 givon

>c2—1:(x—1)(x+1):x+1

Jf(x)= - 1 ;

omoTE OTAV TO X Taipvel TIHEG Tov Teivovy 61O
1 (x> 1), t0te T0 f(x) = x +1 maipvel TYHéEG TOL
teivouv oto 2 (X+1— 2). Aépe howdv ot n f
éxel oto onueio 1 6plo (limit) 2 kou ypdpovpe
lim f(x)=2.

x—l1

Me T0 TPONYOVUEVO TOPAOELY IO TOPOVGLAGOLE /
UE OmAO TPOTO KOl Y®PIC LOOMUOTIKT aVGTNPO-

™mTo TV évvolo Tov opiov piag cvvaptnong foe
évo, onueio X, Tov 6gv aviKeL 6T0 TESGI0 OPIGUOD
™G, VIAPYOVY OPMG oNueio TOV TEdiov OPLGROD TG TOAD KoV 670 X, Timota
BéPara dev amordeiet Tnv avalRTnon Tov opiov HING CLUVAPTNONG Kl GE £Va ON-
ueio X, mov va avikel 6o medio opiopov . I'a mapdderypo, £6Tm N cvvapT-

1
on f(x)= gx + 2, mov &ivar opiopévn oto R. IMopatnpovue 6tL 6tavy X — 0, t0

/(x) > 2, 3nhodi lim /(x) = 2. Onoiwg, limx* =0 kot lim/x =0.

B2 ya VA

2'1/ :‘\/;
/T y:%x+2 y=x2 Y

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

(o) ® )
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Av ot cuvaptoeig f kot g £xovv oto X, Opta TpaypaTIKovg aplipovg, dnladn
av lim f(x) =/, ko lim g(x) =/, 6mov ¢, xar /, mpaypatikoi apduoi, tdte amo-

dewkvietan Ot
. lim(f(x)+g(x)) =0+,
-E%MKW=M1
- lim(/(0g(0) =L,

(L) s
X=X, g(x) 62

. lim(£(0)) =4

o limyf700 =t

"ET61, Y10 TApASEy oL, Y10 TNV TOAV®VOUIKY cuvaptnon f(x) = x” +3x -9 éyovpue

lim £(x) = lim(x’ +3x —9) = limx’ + 3lim x — lim9 = 4 +6 -9 = 1.

x—2 x—2

[Mopatnpovpe 6Tt yia T cuvdptnon f(x) =x" +3x -9 1oydet lin% f(x)=f(2).

Avto 10 ex@palovpe Aéyovtag 6t cuvaptnon T eivar cuveyng oto X, =2.
levikd o sovaptnon f pe nedio opropod A Aéyetar cvveynis, av yo kads
x, € Awyder lim f(x) = f(x,).

XOpoKTNPLOTIKO YVOPIGLO LG GUVEYOVG GUVAPTIOTG GE £va KAEIOTO J1d0TnHa
glvat 6TL M YPOQIKN TNG TOPACTOOT Eival Lo GVVEXNG KOUTOAN, ONAadY| Yio TO
oxed10GUO TG O€ YPEILETOL VO GNKMGOLLE TO HOAOPL ard 1o Yo pTi.
AT0dEKVOETAL OTL 01 YVOOTEG LOG CUVOPTNOELS, TOAVMVOIKEG, TPIYWOVOUETPL-
KEG, exBeTkég, AoYapOKES, dALG Kol OGEC TPOKVLITOLV Amd TPAEELS HETOED
avtadv givorl cvveyeic cuvaptioels. ‘Etol ioyvet yuo mopdadetypa xllﬁm NUX = MUX,,
lim cuvX = GuvX, kot lim epX = gPX, (6tav cvvX, #0). ’
X—>Xg

X=X

EPAPMOI'H

Na vroroyiotovv T OpLa:

2
i) lim X3 ii)lin;(\/x—4+\/x+1) iii) Tim =2,

x5 4X x>-3 X+ 3
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AYZH

. 3X+5 3-5+5 20
1) lim = =—=1
x5 4X 4.5 20

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

X' =9 _ i XFDX=3)

111) }Lnl X+3 Xx—-3 X+3 }Ln}S(X B 3) ==6.
AXKHYELY
A" OMAAAX

1. Av f(x)=x" —3x, vovroloyicete Tig Tipée (1), f(2), f(=1).

2. Av @(t)=t> -5t + 6, va. vroroyiocete Tig TipéS (0) ko o(1). T moteg Tipég
Tov t etvan (t) =0;

3. Avh(6)=ocvvO —nub, va vroroyicete Tig THéG h(0) Ko h[%) ['o moteg
TWéG g Yyoviog 0 €[0,27] eivan h(9) =0;

4. Av f(x)= %ln x’°, vo, vroloyioete Tig Tég f (1) kau f(e).

2x

5. Totwo etvan 10 medio opiopov g cuvhptong f(x)=——;
(x-D(x-2)

6. Ta moteg Tipég Tov X givan apvntiky ) cuvaptnon f(x) = (x=3)(x—7);
[To1o etvar 10 mEdI0 OPIGLOV TNG GLVAPTNONG T (X) = /(X —3)(X —7);

7. Av f(x)=3x"-2x—1 xon g(x)=2x-1, va Ppeite T1C GuVAPTAGELC

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




Noa vroAioyicete ta Opia:
2 . o
i) leirg(x —3x+4) i) }Lr{‘lz[(ZX—l)(X+4)] iii) £T}(\/;+$J

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

-
4

Noa vroroyicete Ta OpLoL:

. .. 5x sy L

) }L‘E 30=2) i) lim o iii) IX%[(XH)GUVX]
2 _ 2 _ 2 _3y—

iv) im* 10 V) im =2 vi) 2 X2

x—4 X —4 x>-5 X+5 x—2 X—2

B OMAAAX
1 , .
Av f(x)= =, va dei&ete 0L f(x) + f(—x)=1.
1+e

"Exovpe mepuppdéet e cupUaTOTAEYLOL
unkovg 100 m, po opHoymvia meployn
amd TIG TpElS TAELPEG TG H tétaptn
AP glval Tolyog. Av TO UNKOG TOL
Toiyov ov Oa ypnoionombet ival X, va EKPPAGETE TO EUPAOOV TNG TE-
PLOYNG WG GLVEPTNON TOV X.

"Eva kodvopikd oAvtldvi, ovoiktd omd Tavm, KaTooKeVALeTol £T61 MOTE
70 VYOG TOL KOl TO UNKOG TG Bacnc Tov va €xovv dbpoicua 20 cm. Av
0 eAVTLAVL €xel Dyog h cm, vo EKQPAGETE TOV OYKO TOL MG GLVAPTNON
tov h. Av 1 axtiva g Baong tov givar I, va ek@pAceTe To uPoadov TG
EMPAVELAS TOL MG GLVAPTNGN TOVL I.

Xe éva tplyovo ABI elvar AB = AI' =10. Av BAT = 0, va eKPPACETE TO
VYOG » TOV TPLYOVOL At TNV Kopuen B, kabdg Kot To uPadov Tov ¢
cuvdptnon tov 6.

Na dei&ete 01

Sx=\5 1 Jish-1 1

i) lim =——0— i) lim——=—.
) -5 X—5 2\/5 ) h—0 h 2
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1.2 H ENNOIA THX ITAPAI QI OY

Egpantouévy Kounving

Amo ) Tl'eopetpio yvopilovpe 6Tt M epomTopé-

v evég kokAov (O, R) og éva onpeio tov 4 gival @
N evbeia ¢ mov givan kaBet oty axtiva OA4 oto
onueio 4. 'Eotw M éva dAho onueio tov KHKAov.
Enedn to tpiymvo MAB eivol opboydvio cto M,
10 GOpotopa TV YoVIOY Tov 4 kot B gival 90°. Av
vroBécovpe 0TL To M KIvovUEVO TAV® GTOV KOKAO
minowalel o 4, 1 yovia B tetvel va yivel unodevi-
K1], OTOTE 1 Yovia A teivel va yiver opOn. Aniodn
N téuvovoa AM teiver va yiver kdBetn otnv OA4
OV oMUaivel OTL TEIVEL VO CUUTECEL E TNV EQOL-
TTopéEVN €. Oa UTOPOVGOLE ETOUEVMG VO, OPICOVUE OC EPATTOUEVT TOV KUKAOL
(O, R) oto onueio 4, v opraxn BEon ¢ téuvovoag AM, kabmg 1o M Kivobuevo
TAV® 6TOV KOKAO TEIVEL VO, GUUTEGEL LE TO A.
Tov 16050vapo avtd opIGHo TG EQO-
TTOpEVNG EVOG KOKAOL Ba. Tov ypnot-
LLOTIOI|GOVIE GTI] GUVEYEWD YOl V.
opioovpe ™V gpamtonévn g Ypo-
QKNG TOPAGTOCNG LG GLVAPTNONG
o€ éva onpeio g.

A

Sxoth)

‘Eoto Aowmdv f wo cvvaptmon kot fxo)
A(x,, f(x,)) éva onueio g ypapt- 0
KNg g mapdotacng C.

[Moipvovpe o €va GAAO ompeio
M(x, +h, f(x, +h)) g C pe h=0.
[Mapatnpovue 6T kabmg To M Kivovuevo tavm ot C tinoidlet to 4, dtav dnia-
oM h— 0, tote N gvbeia AM paiveton va Taipvet o oproxn BEon € 1 omoia Aéye-
Tt epamtopévn (tangent) g C o610 A. Ao T0 oYU EXOVLE OTL O GUVTEAEGTIG
devbvvong g AM eivar

_MI f(x, +h)— f(x,)
T A h ’

omoTE 0 GLVTELESTNG devbvvong g epamtopuévng g C oto 4 Ba sivan

00

a(pw=5in‘}f(x° +hI:—f(x0)‘
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2riyuaio Tayvrtyta

Onog &xet dSamotwbel mepapatikd and tov ['aAiaio mpv and 1€0oepig aMVEG,
10 S1dotnue S Tov davieTal 6g ¥povo t sec (s) amd Eva GO0 TOL CPNVETOL VO
TEGEL GTO KEVO eKPpaletar omd Tov THTo

1
S(t) == gt?
) 580

6mov g =9,81 m/s” eivar 1 otabepn emrdyvvon g Papdrag. ot dpmg Oo
gtvat ) Ty dTNTO EVOC COUOTOG TOL TEPTEL EAEVLOEPO GE £VOL OTTOI0ONTOTE GNLELD
NG TPOYLAG TOV, Yo Topddetypa 6tov t =5's;

Mmnopovpe vo mpooceyyicovpe o nrodpevo péyebog vroloyilovtag ) uéon ta-
20THTO. GE VO LUKPO YPOVIKO OLACTNHO Y10, TAPASELYLO TOV EVOG OEKATOL TOL
devteporéntov, and t =5 s oto t = 5,1 s. 'Eyovpe:

Méon toxdtro = davudév didotnpo = S(5,1) — S(5)

YPOVOG 0,1

_4,905(5,1)° — 4,905 5

=49,5405m/s.
0,1

O mivakog Tov akoAovBel delyvel Ta amoTEAECUATO OLLOI®V VTTOAOYICU®MV TNG ME-
O1¢ TOXVTNTAG Y10 OAOEVO KOl LIKPOTEPQ YPOVIKE OLOGTILOTOL.

Xpoviko dtbotno Méon taydtnta
5<t<6 53,955
5<t<5,1 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
Daivetor 611 KOODG LIKPOIVEL TO XPOVIKO SIAGTNIO, 1 LEGT TOL- @
yotto TANolalel oloéva Kot meptocdTepo oty Tun 49,05 Q
m/s. H oplaxn vt T Tov HEGOV TOYLTHTOV GE OAOEVA :
Kol LIKPOTEPQ YPOVIKA SlaeTHIOTO LE Eva Gkpo To t =5 opi- y + "
Cetatl og M otrypaia tayHnTo Tov copotog 0tav t=5s.'Etot |
N oTIypoio ToHTNTe TOV COUATOG VOTEPN amd Ypovo S5 s Ba B tyth
gtvan v = 49,05 m/s. :
[evikotepa, ag vrodécovpe 611 0 chpa votepa omod t, Ppioke- |

Tl oto onueio 4 ko ag e€etdoovpe OGO avEdvetatl To dlavu-
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Opevo Sidotpa, 6tov o xpdvog awéndel xotd h. To kivntd Sravver 6e ypovo t,
dtoTnpa

S, =0A=S(t) = %gtg
Kot 6€ Ypovo ¢, +h Sidotnpo

S, =0B =S(t, + h) =%g(t0 +h)’ =%gl§ +%g(2toh +h).

Apa, 1 avénon tov daoTiuatog o€ xpovo h eivar
AS=S,-S§, =AB = %g(2toh+h2)
KO 1] LEGT] TaDTHTO GTO XPOVIKO Sidotnua ond t) oe t + h Oa eivar

1
AS Ega%-h+hﬁ

1, +h)—1, I

_ 1

L= =gt, + 5 gh.

Kabbg opmg ehattdvetor to h minoidlovrag to undév, yopic moté va yivetat ico
He To unogv, n péon taydnta Ho TAncialer Oho Kot mepiocodTEPo Gto gt Tnv
optlox” vt T ™ Aépe oTrypaio o 0T TOL KIvNTOD 0T YPOVIKT oTryun t
7N amhodg TaydTNTA TOV KIyNTOV 670 t .

Emopévag, n tovtnro v tov kivntov m ypoviky otryun t) Oa eivor

o =lim> ¥ =SW) _y, AS_ o,

h—0 h -0} '
[Ipogavag 6tav t, = 5, 6te L =9,81-5=49,05 m/s, Tyun TV onoia Tpoceyyicaue
KOl TPONYOLUEVDG IE 0plOUNTIKOVS VTTOAOYIGUOVG,.
Tnv 1610 mopeio, UTOPOVLE VO AKOAOVONGOLLE KOt Y10l TOV VITOAOYIGUO TNG TO V-
oG evOg KIvTov 1o omoio ekteAel evBOypapun kivnon, ot yevikdtepn mepi-
TTOOT OV 1 TETUNUEVT TOV 1, Omwg Aépe ot Duoikn, n BEon Tov TN YpoviKn

otypn t ekppdaletar amd ™ cvvaptnon x = f(7).

[a va Bpodpe v taydmto T0L KvnToh TN Ypovikn otiyun t, Oewpov-
He 10 Ypovikd Shomua oand t) fog t)+ h pe h=0. To kw16 oe ypo-
vo h petatomileton kot Ax=x, —x, = f(t, +h)— f(t,). Emopévog, n péon
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ToHTNTO TOV KIVITOV GTN SLAPKELN TOV ¥POVIKOD dtacTtnpatog h o sivon
gz f(to +h)_f(to) .
h h
Av oKEQTOVE OTMOC GTNV TPOTNYOVUEVT] EIOIKN TEPIMTWOOT), GLUTEPAIVOLLLE OTL M
TaOTNTO TOV KIyNTOV TN XPOVIKN oty t, Oa eivan

L :limﬁzlimf(to-i_h)_f(to) .

h—0 h h—>0 h

L=

Aniadn Ba givar 1o 6pto Tov AOYOL NG LETAPOANG TNG TETUNUEVIG TOV KIVITOD
TPOG TNV AHENOT] TOL XPOVOUL, KaBdS 1) TEAELTALN TEIVEL TPOC TO UNOEV YWPig TNV
TPOYLLOTIKOTNTO VO YivETOL 1oM HE TO Undév.

Hopaywyos s foto x =x,

Kot ta 000 mponyodueva tpofAuata, LOAOVOTL OVOPEPOVTUL GE OLOPOPETIKOVG
EMOTNUOVIKOVS KAAOOVS, TO Tp®dTO 0N ['epeTpio Kot To devtepo ot Mnyavi-
K1, 001 Y0V GTOV VITOAOYIGUO £VOG 0pilov TG LOPONG

llm <f(x0 + hh) _f(xo) .

h—0

Yrdpyouv OUmG Kot TOAAG GALO TPOPANUATO SLUPOPETIKNG PUGEMG, OTMS, Yo
TOPASELY O, EIVOL O OPICUOG TNG EVTAOTG EVOG PEVLLATOG, TNE TAXVTNTOC LG XN-
UIKNG avTidpaong, Tov oplakol KOoTovg otnv Otkovopia, To 0oio 001 yodv GToV
VTOAOYIGHO EVOC 0piov TNG 110G LOPPNC.

Av 10 TTpOTYOUUEVO OPLO VITAPYEL KO EIVOL TPAYLOTIKOG aplOUdc, T0TE AEUE OTL
n f eivon mapayoyioun oto onueio X, Tov nediov opiopov mg. To 6po owTo
ovoudletol mapaymyog g f oto X, cvpBolileton pe (X)) ko SraBaleron * f
TOVOULEVO TOL X, 7. "Exovpe Aoudv:

(%) = lim f(xo+hr)]—f(xo)

INo mapdderypa, av OEAOVUE VO, VTOAOYICOVUE TV TOPAY®YO TNG GUVAPTNONG
f(x) =3x” 610 onpeio 4, epyaldopacte og eEHG:

+  Bpioxovpe ™ Stapopd f(4+h)— f(4):
F(A+h) = f(4)=3(4+h) —3-4
=3(4” +8h+h’—-4%)
—3h(8 +h)
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. T h 0 Bpickovpe 1o mhixo LG+ /().
h

fA4+h)-f#4) :3h(8+h) 2443,
h

*  Ymoloyilovpe to Op1o l,mg

fG+m /().
h

im LGN =/ @) lim(24-+3h) =24,

h—0 h

Apa, f'(4)=24.

H mapdywyog g f oto X, exkppdlet To poOué peraPoing (rate of change) tov
y = f (X) og mpog 1o X, 6tav X = X,. Etot, cvpewva pe 6ca exkbécape oty mtpon-
YOOLLEVT] TAPAYPOPO:

* O ovvrereotng S1eLBLVONG TNG EPATTOUEVNG TNG KAUTVANG TTOV Eivot 1) ypol-
QIKN mapdotoon pog cvvapmmong f oto onueio (x,, /(%)) Oa eivan f'(x,),
ONAadn o puOudG petaforng me f(x) ®g TPog X 6Tav X = X,

*  H taydmta evog kivntov mov Kiveitor euBhypappa Kot 1 6Eomn tov 6tov déova
Kkivnotg tov ekpaletar amd m cvvaptnon X = f(t) Oa eivor ™ ypovich otiyun t,

U(to) = f,(to),
onhadn o pududg petaBoing me f(7) ogmpogtotavt=t,.

XXOAIO
@

Y7apyouv Kol GUVOPTNGELS Ol 0Toieg dev €YovV To- ya
paywyo og éva onueio. Onwg sivar, yio Tapdderypa,
n ovvaptnon f(x) = |x| oto X, =0. Aot 6tav h <0, y=lx|
&yovpe .
0 X
limZ O =SO o h

h—>0 h h—>0 } ’

. h o
=lim— =1, mov onuaivel 6Tl dgv

evddy 6tav h>0, éuovpe lim
h—>0 -0 h

JO+m -1
h

S(O+h)~f(0)
h

vrapyel o lim
h—0
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E®PAPMOI'EY

1 . H 0¢om evoc vAko0 onpuegiov mov ekterel e0OVYpapun kiviion ekgpaletor
pe ™) oovapton x(¢) = £’ + ¢, 6mov To t peTpréTin o devtepdrenTa.

a) No Ppedei n péon TodTNTO OTO TOPOKATO YPOVIKA OLOCTHNOTO:
i) [0,2] ii) [0,1] iii) [0, 0,5] iv) [0, 0,1].

B) Na ppebein tayvtnra étavt=0.

v) Na oyedrastel 1 YpoQikn TopaoTact) TG ovvapTnoeng x = x(7).

0) Na oyedtactovv o1 Tépvovoes amo to O(0,0) g ypopiki TapacTacng N
GUVTELESTT] O1EVOVVONG TIC HEGES TOYVTNTES TOV EPOTIRATOS (01).
Eriong, va Ppedsi kot va oyedractel 1 epoamTopévi) TG KOPUTOANG TGS OVL-
vaptnong x = x(t) oto onueio g pe 1 = 0.

AYZH
a) Ao Tov oplopod TG HESTG TOYVTNTOG EYOVLE

_X2)—x(0) _0_3 m/s i) O _xD=xO _2 =2 m/s

2 2 1
x(0,5) — x(0) x(0,1)—x(0)
0.5 -

i o

iii) & = =15 m/s iv) 0= 1,1 m/s

b

B) Htayvmta v 6tav t =0, sivon

x(0 + h) — x(0) h? +h
h

v = lim —lim 2 im0 =1 mls.
h—0 h h—0

v) Av cg éva opHokavovikd ciotnpa 0 oplldvTiog dEovag TaploTavet To xpovo t
KOl 0 KOToKOPLQog aéovag 1o X(t), T0te N Ypoeikn Tapdotacn TG cVVAPTHONG
2
1
x(t)=t"+t= (t + Ej 2 glvat, ovueova pe 6ca yvopifovpe amd mv A" Av-
Keiov, po Tapafoir] e KOpveN To GNLELD (—%,—ij Kot dEova cuppeTpiag TV

evbeia t = 7 "Eto1, £ovpe TV mopakdTm Ypopikn Topdotoot).
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xXe x=3t

6 -

5 x=2t

4 1 x=1,5¢
3 x=1,1¢

X=t (eQomTOopéEVN)

x=t'+t

0) Emeidn ot téuvovceg digpyovtat amd to onpeio O(0,0) kat Exovv cuvTEAESTEG
devbuvong 3, 2, 1,5 ko 1,1, ot e&lodoelg toug eivon X = 3t, x = 2t, X = 1,5t ko
X = 1,1t avtiotoiywc. O1 evbeiec 0vTEG £XOVV GYESNOTEL GTO TOPUTAV®D GYNLUOL. .

H epomtopévn g kapmding oto onueio g pe t = 0 Ba éxel ovvieheot O1-
gvBvvong ioo pe ™ otrywaia TaydTa o0tav t = 0, dnAaon ico pe 1. Emedn n
EQOTTOUEVT] AT SLEPYETAL Kot amd TNV apyn Tov afovav, N e&icmon g gival
X = t, dnAad"| glvar 1 S1Y0TOUOG TNG YOViag TV BETIKOV NuaEovov.

3
2 . Aiveton 1 suvaptnon f(x)=—.
X

i) Nappesin f'(3).
ii) Na Bpe0ci n e€icwon g epamTopévng TS kapmoing s f 6to enueio
™g (3, £(3)) ke va oxedroctsi  gpunTopév oTi.

AY2ZH
33 3-3-h  h
)E 34h)— f(B)=—— 2= __ h=0
DErovpe JG+R) =SB =3 =3 =T T Ty, e h=
_
SGHW-fO) 3en_ -h 1
h h h(3+h) 3+h

Enopévmg
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1'®)=

f(3+h) f(3)_1 ( lj__l
3+h

h—0

i1) H epantopévn g kapumding mg f oto on-
peto g pe X = 3 €yel ovviedeotn) 01evbvv-
ong ico pe f'(3). Emopévoc, n e&icwon
g elvar

] — e~
y=—§x+ﬂ. Ol 123456

Eme1dn opog 1o onpeio (3, f(3)) =(3,1) aviKel 6Ty €Qomtopévn, £x0vpe

1
l=—-3+

3348
l=—1+p
p=2.

. . . . 1
Apa, 1 e&lowon g epanTopéVnG elvanl Yy = —gx +2.

AXKHYELY

A" OMAAAX
1. Na Bpeite v mapdywyo ™ GuvapTnong
i) f(x)=3x+1 otox=3
ii) g(x)=x*+5 otox=-2

iii) o(x)=X*+2x ctoXx=4
, , , 1
2. No. Bpeite v napdyonyo g cuvaptnong f (t) = = oto t=1.
+

3. 1) To pnkog L evog khkAov aktivag I eivan L = 27zr. Na Bpeite to puOuod
petafolng tov L wg mpog I, étav r = 3.

i1) To epPadov E evog kbkAov axtivog I eival E = 2. Na Bpeite to puOud
petafoing tov E og mpog I, 6tav r = 2.
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4. 1) No Bpeite 10 puOud petaforng tov eppadov E evog teTporydvov mTAgy-
pAg X ¢ TPOg X, 6Tav X = 5.
i1) Na Bpeite to puOpod petafoing tov 0ykov £vog Kufov TAEVPAS X G
pog X, otav X = 10.

5. Na Bpeite v e€lomon g EPATTOUEVIG TNG YPOPIKNG TOPAGTAONG TG
GLVAPTNONG:
i) f(x)=x> o0 A3, f(3))
i) f(x)=2vx ot0 A(4,1(4)).

1.3 HAPATQrox XYNAPTHXHY

Opiouog Hapaymyov

‘Eoto o ovvaptnon f pe medio opiopov 1o 4, kot B 10 chvoro tev x € 4 610
onoia m f eivon Topaywyiown. Tote opiletol pia véa cuvaptnomn, pe v omoio

fx+h) -~ f(x)
h

K60e x € B avuistoryiletaroto f'(x) = lim . H ovvaptmon ovtm
h—0

Aéyeton (mpdan) mopdymyog (derivative) Tng f kot copforieron pe £
o mopadetypa, av £ (x) = 3x7, 101e Exovpe:

f(x+h)— f(x)=3(x+h) =3x> =3(x" +2xh+ I’ —x*) =3h(2x + h),

Koty h =0

Sx+h) - f(x) :3h(2x+h) =6x+3h.
h h

Emopévag, f'(x) = £1n3(6x +3h) = 6x.

‘Eto1, n mapdymyog pog cvvéptnong f oto X, etvon ion pe mv i g mapa-
Y®OYOL NG GLVAPTNONG OTO ONUelo avtd. Mo mapddetypa, N TOPAYWYOS TNG
f(x)=3x" 010 X, = 4 eivar fon pe v T g ovvapmong f'(x) = 6x oto
X, =4, nhadn f'(4)=6-4=24.

H mopdywyog g cuvaptnong f~ Aéyeton dedtepn mapaymyog e f won ovp-
BoXiCeton pe .

SOUe®Va e To TPONYOVUEVO OV 1] TETUNUEVT VOGS KIvNToU oL Kveitor vfu-
ypappmg gtvar X(t) ) ypovikn otyun t, T0te 1 TOorvTNTA TOL Ot givat

v()=x'(2).
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Av 1 cuvdptnon v givorl Tapay@yiciun, TOTE 1 EXLTAYVVOT TOL KVNTOV TN YPOVL-
K1 oTrypn t Oa glvan n Topdywyog ™G TovTnTOG, ONAndT Oo 1oy vEL

a(t) =v'(t) N 1c0dbvopa a(t) = x"(2).

Hapaywyiony Baocikov Lvvaptioewy

‘Eog tdpa 1 mapaydyion wog cvvaptnong f ywotav pe m Pondeto tov tHmov

£ = lim f(X+h]z—f(X)

. 211 ovvéyela o yvopicovpe Pepkohs KavOVES oV

SLELKOAHVOLY TOV VITOAOYIGUO TG TAPOUYDYOL TTO TOAVTAOK®OV GUVAPTHCEDV.

* H mapaywyog tng otabepig cvvaptnong f(x)=c

"Exovpe
f(x+h)-f(x)=c—c=0

'Ectm 1 ouvéptnon f(x) = x>. 'Exovpue

fx+h) - f(x)=(x+h)Y} =x"=x" +2xh+h> —x* =(2x + h)h,

VA y
koiyo h=0, e
fE+m =1 _, :
h 1 B> y=0 >
_ o x o X
onote lim Jxth) = /() =0. |
h—0 h
Apw (O 0, (@ ®)
* H mopayowyog TS TOVTOTIKIG cuvApTNONS f(X) = X @
‘Eyovpe f(x+h)— f(x)=(x+h)—x=h,kauyo h=0, VA e
fG+m=f) _h_,
h h
Enopévmg limM =liml=1. (@) 0 x
h—>0 h h—>0
VA
Apa x)' =1.
y=1
* H mopayowyog g ovvaptnong f(x)=x’ ) 0 - >
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Koyt h= 0, f(x+h2—f(x) = (Zth)h =2x+h.

VACSONAC)
h

Enopévag, kmg

Apo (x*) =2X

= %115%(2x +h)=2x.

A A
y y .
y=x
19} x 0 x

CY) (B

AmodekvoeTon 0Tt

’ -1 7
(X")' =vX"", émov v puoikdg.

O 110G 0VTOG 1GYVEL KOl GTNV TTEPITTMOOT TOV 0 ekBETNG eivar pnTdC apBpdc.

INo mapdderypo
(l] _ (X—l)l _ _1 X—l—l _ _X—2 — ;_21 ,
1Y L . L 2
(7} =(x?) ==2-x"" —2x3_7,
A T T T
\/; x| =2.x2 =2x2=—1"
(V%) 2 24x
Apa (X?) = px?™', 6mov p pntoc apdude.

* H mapdaymyog Tov X Kol TOV GUVX.

‘Ecto 1 ypa@ikh mapdotacn Tg Guvapmong f(x) = nux (oxfua 15). Av AdBov-
pe voyn OTL M TN G f'(x) o€ £va onueio X = X, lvotl 0 GuVTELEGTNG dlevbuv-
oNG NG EPOTTOUEVG TG KapmoAng ¢ f oto onpeio (x,, f(x,)), umopovpe v
OYEOIAICOVIE TTPOGEYYIGTIKA TN YPOPIKT TapASTACT] TNG f'.

[Mopatmpovpe 6T 1 Ypapiky topdotacn g f' poldlet pe ) ypapikn topaoto-
oM TNG GLVAPTNONG GUVX.
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[pdypatt, yio T cuvaptnon f(x) = N amrodelkvoeToL 0Tt
(Mpx)’ = ovvx.

Eniong ywo ) ovvdpnon g(x) = cuvx amodekvieTor Ot
(ovvx)’ = —npx.

* H mopaywyog Tov ¢* kot Tov In X

INo v exBeTikn kot T AoyaptBpukn cuvapton, pe Paon tov aptud e, amodet-
Kvoeto 0Tt

1
(") =e* xou (InXx) =—.
X

Kavoveg Hapayawyiong

* H mapayoyog g ovvaptnong cf (x)

‘Eoto n cuvéptnon F(x) = ¢f (x). Exovpe

F(x+h) = F(x)=cf(x+h)—cf (x)=c(f(x+ )= f(x)), oty h=0

Fx+m)-F@) _c(fx+h)=fx) _ fx+h)=-fx)
h h h

Enopévmg

lmF(x+h)—F(x) lim [f(x+h) f(x)}

h—0 h h—0

cf'(x).

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

)

Ko (6Inx)" =6(InXx)' =6

* H mopaywyog tng ovvaptnong f(x)+ g(x)
‘Ecto 1 ovvéptnon F(x) = f(x)+ g(x). Exooue
F(x+h)-F(x)=(f(x+h)+g(x+h)—(f(x)+g(x))
=(f(x+h) = f(x)+(glx+h)-g(x)),
koiyw h=0, FOHMN-F)  fr+h) - /f(x) glx+h)—gx)

h h h
Enopévamg
£ir%F(x+h2—F(x) :%lin(}f(x+h2—f(x) +£in(}g(x+h2_g(x) - 0+ g'().

Apa (f(x)+g(x)' = f'(x)+ g'(x)
o Topdderypo (x* +3%) =(x*) +(3x) =4x’ +3

Ko (xz—x+l) :(xz)’—(x)'+(§j :2x—1—L2.

X X

S

* Mopayoyos tev cuvaptioemv f(x)-g(x) ko ()

[No To yvopevo kot to TNAKO GUVOPTHCEMY OTOGEIKVIETAL OTL 1IGYDOVV Ol TOPOL-
KAT® KOVOVES TOPAYDYIONG:

(1) g(x))" = Tlx)-g0) + fx) - £'(x)

(f(X)]’ S 80 -f0) g'0)
g(x) (gx))
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[No mapdderypo

(X-npx)" = (X) MpuX+ X(MPX)" =NuX + X- GLVX
Kot

(x+1j’ (X)X —(x+D(X7) X =27 —2x X2 —=2X  —(X+2)
X

2 (XZ )2 X4 - X4 X3

* H mapaymyog cOvOeTng cuvapTiong

I'vopilovpe MO nodg mapoywyiloviol ot GuvapTHoElS X', NMUX, CLVX, e* Kot InX.
Eniong, pe m Ponbeia tov Kovovav Tapoaymdylons afpoiociatog, YIvouevoL Kot
TNATKOV UTOPOVUE VO TOPOYWYICOVLE KOl TOAMTAOKOTEPES GUVAPTIHGELG OTMG
yio wopdderypa Tig (X° +1)* ko (X° +1)° yio Tic omoieg éyovpe

(¢ +17) = (¢ +D0¢ + D)) =3x0¢ +1)+ 33 (X +1) = 6x3 (X +1) Kkt

(¢ +1°) =[(¢ +D20¢ + D] =63 (¢ + DO+ + (X +1)* 35 = 9% (x* + 1)}
[Tog dpwg Oo Tapaymyicovue pio cuvaptnon dmog N F(x) =vx* +1;
[Hopatnpovpe 6tLn cvvdptnon F(x) TpokdmteL av oty f(x) = Jx Bécovpe 6moL
X 10 g(x)=x"+1. Elvar, nhadf, F(x)=vx" +1= f(g(x)). [avtd n cuvaptnon

F Aéyetar oOvOeon g g pe v f.

ATOdEIKVOETAL OTL Y10 TNV TOPAY®OYO L10G GOVOETNG GLUVAPTNONG LOYVEL:

(F@O) = F'@x)-g'().
Anhodn yo va mapoyoyicovpe ™ ocvvapton f(g(x)), og mpdt edon mapa-
yoyilovpe v f oav va éyet ave&hpmn petafinti v g(x) Kot 6T GLUVEXELL
TOAAUTAOGIALOVLLE LLE TV TAPAY®OYO TNG J.
Enopévag,

(€ +17°) =30¢ +D20¢ +1) =3¢ +1)7 3% =9 (€ +1)%

! 1
Emiong, eme1dn] 6mmg sidope, eivor (\/; ) = F , EYOVLE:
X



33

' 1 1 X
x2+1) = (X +1) = 22X = ,
( 2% +1 2% +1 VX +1
Opoing, (Nu@x+1)) =cov(x+1)-(2x+1)' =2-cLV(2X +1).

Ytov mapakdto mivake cuvoyilovral ot facikol TOTOL Kol KavOVES TOPUYDYIoNG.

(c) =0 (cf (X)) =cf'(x)
((Xx)):i e (F00+90) = ')+ g0
L f(x)g(x) = f'(X)g(x) + F(x)g'(x)

(-2 | (100u)

eSS ( f(x)j’ (0900 - F(0g'(X)

(cov)’ =i 909) @0y

(eX)I = ex

(nx=2 (1(@0)) = 1'(a()- g0
E®APMOTEX

1 . No vmoloyrotel | TOPAYOYOS TOV GUVOPTHGEOV
i) f()=epx i) f(x)=np’3x.

AYZH
1) Exovpe
S'(x) = (epx)’
_( NUX j _ (nu)'ouvx—nux(cuvx)’ ooV X+nuix 1
GLVX GLV X GLV X GLV’X
Apo  (gpXx)' =

6UV X

ii) 'Eyouvpe
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f(x)= [(nu3x)2 J’ =2-nu3x-(Mu3x) =2 -nu3x-ocovv3x-(3x)

=3.2nu3x-ocvv3x=3-nu(2-3x) =3Nnuo6X,

OTOL YPNOLOTOMONKE 1) GY€on NU2o = 21 o GLVAL.

2 . H 0¢0m €vog viko onpeiov, To omoio ektelel v0VYpapun kivon oive-
ToL 0 TOV TOMO X = x(¢£) =t — 6¢° + 9¢, 6TOV TO t peTpLéTIN 68 devTEPOLENTA
KOL TO X 6€ pPéTpa.

i) Na Bpebei n TayvTnTO TOL GNUEiIOV OE YPbHVO L.

ii) Iowa givar 1 TayvTNTO TOL GNUEIOL GE YPOVO 2 S KL TTOL0. OE YPOVO 4 S5

iii) [167€ To onpueio givan (oTrypaio) axkivyro;

iv) II6te To onpueio Kiwveitar ot O£TIKI KOTEVOVVOTN KO TOTE GTV UPVNTIKI
KotevOvvon;

v) No Bpe0ei To 0A1K6 O1a0TNHA TOV £YEL OLOVOOEL TO GTUELD OTT] OLAPKELD,
TOV TPOTOV 5 5.

AYZH

1) H taydmra etvon
(1) =x'(1) = (£ = 61> +91)' =31* =12¢ +9.

ii) H taydmra tov onueiov

oe ypdvo t =25 eivar v(2)=3-2"-12-2+9=-3 m/s
Kot o€ xpovo ¢ =4s givon v(4)=3-4-12-4+9=9 m/s.
iii) To onpeio eivan akivnro, 6Tav v(t) =0, SnAndn dtav
3t°-12t+9=0
t*—4t+3=0
t=17 t=3

Apa, to onueio gtvar axivnro votepa amd 1 s Kot votepa omd 3 s.
iv) To onueio kveitonr 6tn etk katevBuvon, dtav v(t) > 0, dnradn otov
3t -12t+9>0
t*—4t+3>0
t-D(t-3)>0
t<l n t>3.
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Apa, 10 onueio Kwveiton otn Betikn Kotevbuvon ota ypovikd dtothpate t<1
Kol t> 3 (ko oty apvnTikn Katevbovon otav 1<t < 3).

ZyMUaTIKA 1 Kivnon Tov bAKoD onpeiov pumopel va mopactadel wg eENg:

1§ S >
> > 14

A 4

O~

-~
-~
S

A 4
A 4

y
, >

x=x(t) -

=Y N }

v) H amdéctacn mov dtavobnke and to kivodpevo onpeio etvat:

o X1 SIIPKELN TOV TPDOTOV OEVTEPOAETTOV

S, =|x(1) = x(0)|=|4—-0|=4 m

o Amo t=1 puépr t=3

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

o Amo t=3 puéypt t=5

S, =|x(5) - x(3)|=[20- 0| =20 m
Apa, 10 0AKO dtdotnpa S Tov d1dvuce 1o orneio o ypdvo S s givar

S=8+8,+S5,=4+4+20=28m.

AXKHYELY

A" OMAAAX
(Na Bpelte Ti¢ TOPAy®YOLS TV GLUVOPTIGEDV GTIS 0OKNGELG 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 .

3.1) fo)=x i) f(x)=x*, x>0.
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10.

11.

12.

13.

14.

15.

16.

i)f(x)=% ii)f(x)=% iii)f(x)=ﬁ,x>o_

i) f(x)=4x i) f(x)=6x" iii) [ (x)=—%x2°_

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

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

i) f(x)=8x" —mux+5 ii) f(x)=60vvx —8(x” +x).

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

i) f(x)=xocvvx+3(x+1)(x—1)

2

DW= i) f=—— i) f(x) =
x+1 nux 1+ cvvx

NN 3

1) f(X)—1+Guvx i) f(x)= G

) f(x)=(x-1" i) f(x)=2x+1) iil) f(x)=(2x"

i) fO)=nu'x i) f)=nux’ i) f(x)=x-npdx

1) f(x)=v2x>—x i) f(x)=41+npx.

i) f)=e" i) f(x)=e”

i) f(x)=e™" iv) f(x)=

x*+2x-1

ii) f(x)=4x’nux —3x’cvvx.

—3x)’.

iv) f(x)=e@3x.

e.\’

e +e ™



17.

18.

19.

20.

21.

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

Inx

) f(x )—— il) f(x)=¢e"Inx.

1) Na Bpeite To cvvieheotr) 01e00VVONG TG EPATTOUEVNG TNG KOUITTOANG
3

t
, e
™¢ ovvaptmong f (1) o

oto onpeio g A3, 1 (3)).

i) Opoimg g KapmvAng g cvvaptnong f(6) = _ o GTO O1-

nué + cvvo
peto g A(%, f (%D

To Bépog B oe ypappdpla evog OnAvkov movtikiov votepa amd t efdo-

péodeg diveTon TPOGEYYIGTIKA OO T GLVAPTNoN B(t) =1+ i(t +2)?, 6mov

t <8. Na Bpeite to puOpd avamtuéng Tov ToVIIKIo: 1) Votepa amo t efd0-
padeg kan ii) Hotepa amd 1, 2 ko 8 efdoudodes.

y
A4(0,3)

Na Bpeite to pOUd peETAPOANG TG ATOGTOONC TOV
onueiov A(0,3) kot B(x,0) og mpog X étav X =10.

V=

0| B(x,0)
Noa Bpeite v T TOL o AGTE 1) EPOTTOUEVT TNG YPOUPIKNG TOAPAGTOCNG

G ouvaptnong f(x) = ax(l—x) oto onpeio g O(0, £(0)) va oynuotilet
pe tov aéova x x yovia 60°.

B OMAAAX

3x
1. ¢ mota onpeio. TG KOUTOANG TG cuvaptnong f(x) = —— n EQOTTOUEVT
g etvo mapdAAnAn oty gvbela y =3x + 5; X

2. Na Bpeite ta onpeio TG KAPmTOANG TG SLVAPTNONG f(X) =X —6x +9x + 4
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10.

070 OTTO10L O1 EPATTONEVEG Elvan TapAAANAeG 6TOV AEoval X X.

. . , g %
Na Bpeite Ta onpeio g ypapikng tapdotaons g f(x) = P OV Ol
X+

EQOTTOUEVES VO TAPAAANAEG GTN OLYOTOUO TNG YOVIOG x0y.

‘Eva ocopa kwveiton og évav dova €tol dote 1 0¢om oL o8 ¥povo t

va. diveton and Tov Tomo x(f) =£ —2¢* +¢. Na Bpeite Tnv toydTNnTo T0U
ocOpOTog o€ ¥Ppovo t kat va mpocdlopicete TOTE TO GMOUO ivor aKivnro.
[Tow eivor M emtdyvVon TOL GOUATOG GTIG YPOVIKES OVTES OTIYUEG;

Av f(x) = Asuvor + Bnuox, va diete ott f(x) + @ f(x) =0,
Av f(x)=ae”™ + e ™, vo Seiete 6t f"(x) = p* f ().
Av f(x)=e", va Bpeite To 1 dote vo oydel [ (x) =31 (x)—4f(x)=0.

Na Bpeite v e€icmon T EPOTTOUEVNG TG KAUTOANG TNG GUVEAPTNONG
f(x)=2nux-cvvx o6t0 onueio g pe X = %

O pvOudc g ewtoocHvbeong P evog gutod divetar amd tov THTO
1

a+p

1) Na Bpeite v P'(1) M, Onwg Aéyetar, T @wToYNUIKI] IKOVOTHTO TOV

P(I)= 7 | >0, 6mov I n évtaon Tov PTOS Kot a, f otabepés.

@VT00, KaBOS Ko TV P'(0).

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

H 08éom evog vikov onpeiov mov Kvelton o€ Evov KatakOpLeo dEova
dtvetal amd tov TOTmo Y (7) = Anpwtz, 6mov t o ¥povog Ko To A, @ otabe-
pég.

1) No Bpeite tnv toydTnTo Kot TV ETMTA)LVOT TOV GNUEIOL MG GVVEpP-
on tov t.

i) Na dei&ete 6TL 1 emTdyvuvon etvor avaAoyn TNG AIOUAKPUVGNG Y.

iii) Na oei&ete 611, 6Tav N emitdyvvon eivar 0, To LETPO TNG TAYLTNTOG
glvonl péyloto.
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1.4 EGAPMOI'EX TQN I[TAPAT' QI Q2N

To Kpitijpiro s Ilpatys Hapayoyoo

Y& TPONYOVUEVEG TAEEIS YPEIGTNKE VO EPOPLOCOVLE TIG LeBAdOVE TG AlyePpag
kot g leopetpiog Yoo va emAdoovpe TpofAnpate 6to omoio 6Komdg NTay vo
LEYIGTOTOUGOVLLE 1] VO, EAOYICTOTOU|GOVUE TNV TN €vOg peyébovg. o mopd-
detypa, peta&d oAmv Tov opboywviov e v 0o mepipetpo Pprkape Tig oo~
0Td0E1g eKElvov TOL opBoymviov Tov €xel T0 PEYIGTO EUPadOV Kot pHeTa&d OAMV
TV opboymviov pe 1o 1010 guPaddv, avalntioape Tig d106TAcELS EKEVOL TOV
opBoywviov mov £yel v eldyiotn wepipetpo. BéPata ot péBodor mov ypnoipo-
TOMGALLE Y10, TNV EXIAVGOT TOV TPOPANUATOV 0LTOV OVGKOAN UTOPOVV VO, EQAP-
LOGTOUV Kol Y10, TNV EMIAVGT TPOPANUAT®OV AAANG Lopens. Me tn Ponbeia dpwmg
NG TOPAYDYOL UTOPOVUE VO SLOTUTMGOLLE UL, YEVIKT 1EB0SO TPoGdloptouon
™G HEYIOTNG 1 TNG EAAYIGTNG TIUNG EVOG HETaaALOpEVOL HeYEDOLC.

Ag voBéoovpe, yio mapaderypo, 6Tt BEAovpe va fpovue To PEYIGTO VYOG GTO
onoio pmopel vo. POAcEL £va GOUA TOV EKTOEEVETOL KATAKOPVPA TPOG TOL EMAVED
He apykn taydTnTa v, = 20 m/s. Av 1 emtdyvvon ™mg Papvmrog eivor g =10m/s?,
10T€, GOUPOVA PE Oca pog d1ddokel 1 Duoikt, To VYog h Tov GodpTOg VoTEPQ
amd t devteporenta O etvar

h(t) =20t — 5> = =5¢* + 20¢. (1)

Emopévag 1 ypaeikn mtapdctacn tg h(t) Oa ivar pio topoaforn n oroia:

"

*  Téuver tov d&ova twv t ota onueio t=0 ot t=4. B

20 |

. o . . __ B _ Lo !

povolalel PéEYoTo Yo t = =2 1ov &ivat i6o !

pe h(2) = 20. * !

|

|

*  Eivar yvnoiong avéovca yia t <2 kot yvnoiong @oi- i
vovoa Yo t > 2. 0 é i

Ac dovpe tpa oS petafdiretor To Tpdonuo g Tapoymyov A'(f) =—10z +20
670 owdotnua [0,4].

Avvovtog v avicwon #'(¢) > 0, Bpiockovpe OTL aplotepd Tov 2 OOV 1 GLVAPTY-
on elvar yvneimg avéovoa, 1 Tapdymyog g ival OeTikn, evd de&1d Tov 2 dmov M)
ovvaptnon eivar eBivovsa, 1 Tapdyyos g ivar apynTiky.
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t |o 2 4
ol o+ 0 -

AT To TOPATAVEO POAVETAL VO VTTAPYEL GTEVI] GYECT] AVALEST GTT) LOVOTOVIO Kot

GTNV TOPAY®YO LL0G GUVAPTNONG.
Amodekvietot OtL:

*  Avyuaovvaptnon f eivar mopayoyicun o éva didotnua 4 kot 1oy0-
el f'(x) >0 ywo kGBe ecmTepKd onpeio Tov 4, tote n f givan yvnoimg ad-
Eovoa oo 4.

*  Avyuaovvaptnon f eivar mopayoyicwun o éva didotnua 4 kot 1oy0-
el f'(x) <0 Yo K6Oe ecwTEPKO onpeio tov 4, tote n T elvon yvnoiog @bi-
vovoa 610 4.

[Mapatnpodpe axdpa 6t 6T0 onpeio t =2, 6mov n h Tapovoidlel péyioto, n
pundeviletal, evod ekatépobev tov t =2 1 h" aAlaler mpdonpo.

Amodeucvoeton Ot

h/

*  Av yw pa ovvapton foxdovv f(x,) =0 v X, €(@,B), f'(x)>0
010 (a,%,) kot f'(x) <0 o10 (X,,B), 01 N f MApovcialel oTo drdoTnua
(o, B) Y X=X, puéyioto.

*  Avyw o ovvaptnon fioydouv f'(x) =0 1 x, € (a, B), f'(x)<0
010 (a,X,) Kot f'(x)>0 ot0 (X,,B), 10te  f mapovciélel oto dioTnpa
(a,B) Y X=X, EAdyLOTO.

yA

»t S (x0)=0 @
|
|

£ /(x>0 | S /(0)<0 S (x)<0 (x>0

|
|
| 1 (x0)=0

0] ! R 0 : .
X0 X 4 X0 x

(o) B)
XXOAIO

Av 110 ) ovvaptmon f oyvel f'(x,) =0, yio X, € (o, ) Kou 1 mopay@yds g
f’ dwtnpel Tpoonuo exkatépwbey tov X, tote  f givar yvnoimg povotovn 6to

(a, B) ko dev mapovctalel akpdTATO GTO SIAGTNLO CVTO.
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E®PAPMOI'EY

1 « Na Bpe0oiv ta axpétata ¢ svvaptnong fF(x)=ax®+ Bx+y, a=0.
AYZH

"Eyovpe:

f'(x)=(ax’ + Bx+7y) =2ax+ .

f’(x):0<:>2ax+ﬁ:0<:>x:—£.
2a
f'(x)>0=2ax+ >0 2ax>-0.
Enopévag, av a >0, 1018 f'(x) >0 yia X>—2£ kol f'(x)<0 yw X<—2£.
a a
B
X —_——
—0 2a +00
J'(x) - 0 +
evd av a <0, tote f'(x)>0 ya x<- P kot f(x)<0 yo x>-L
20 20
) B
—0 20 +00
J'(x) + 0 -

B

Apa, 1 cuvdpmon f(x)=ax’ +Bx+y, a#0 yo X= ™ TOPOVCLALEL EAAYL-
a

070 oV @ > 0 Ko péyioto av a < 0. H tiun tov peyiotov 1 tov ghoyiotov gival ion

BY_ (=BY . .(-B). _4ay-p
He f(_g)_a(Zaj +ﬁ(2a)+y_ 4o

2 . 'Evag tin0vopoc 1000 paxtnpoiov swodyeton o€ Eva Opentikd pécov ko
OVOTTTOGGETUL GULPMOVO, IE T1] CLVAPTN G|

1000¢
1)=1000 + —2007_
p() 100+ 7

9

omov t 0 ypovog 6 dpec. Xg OG0 YPpovo o TinBvondg Tov faktnpdioy Oa
givan péyretog ko owog 0a givar 0 TAnOvVoN6S aVTOSS
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AYZH

"Eyovpe
~1000(100 +#*)—1000z - 2t 1000(100 —#*)
(100 +£%)* (100 +£%)?

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

Eme1dn o ypovog t elvan Oetikde, n pila t =—10 amoppinteTor.
1000(100 — £%)

—7>05100-£ >0 12 ~100<0
(100 +7%)

p'()>0s
& (t+10)t—-10)<0 < —10<t < 10.
Emopévag p'(t) >0 yio 0<t<10.
"Eyovpe dowmdv p'(10)=0, p'(r) >0 oto (0,10) xau p'(£) <0, oto (10,+00),

Apa votepa omd 10 dpeg Oa Tapovsiaotel 0 péyioToc TANBvouOG PakTnpidiwy
mov Ba glvar icog pe

1000-10 1000-10

10) =1000 + 000 + =1050.

P{0) 100 +10°
To Kpitijpro tns Acvtepns IHapaywyov
*  'Eoto po ovvaptnon f, g omoiog n kapmdAn sival
pio wapafoin kat n omoia yua X = X, mapovctalel HEYIGTO. y=£(x)
Torte, Yo TIHEG KOVTA GTO Xy, 1 GVVAPTNOT Eivar av&ovoa i
v X < X, Ko pfivovsa yua X = X,. Avtd onpoiver otin f' : ,
armo Oetikn yiveton apvnTikn, dniadn eivor ebivovso cv- / 0| o X
vaptnon. Apod howmov n ' givon pBivovsa,  mapdywyodg
™mge, omiadn n f” Ba ivar apvnTiky.
Emopévag, f"(x,)<0.
* 'Eoto tdpa 1 cvvaptnon f, g omoiag n koumoin ivar )
po TopofoAn Kot 1 omoia yio X = X, Tapovctalet EAGyLoTo. y=f(x)
Tore, Yo TYég TOV X KOVTA GTO X,, 1| GLVAPTNHON givan EOi- xo /

Vouoa Yo X < X, Kot av&ovoa yuor X > X,. Avtd onpaivet 6t - 0
n ' awd apvnTikn yiveton Oetiknm, onladn eivar avovca
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ocvvaptnon. Apa, n Ttapdymyog g f', oniaon n f” Ba eivon Betikn|. Emopévag,
S"(x,)>0.

levikd:
‘Eoto f wo suvéptnon mapoywyiown oe éva didotnua (a, B) ko X, € (a, B).

Amodeikvoeton Ot

*  Av woyouv f(x,)=0 kot f"(x,) <0, tote N f mapovcidlet (tomikd)
LLEYIGTO GTO X = X,.

*  Av ooy f'(x,)=0 ko f"(x,) >0, 1ot N f Mapovsialet (tomko)
eMGYIOTO OTO X = X,

Av gmmAéov to X, elvon | povadikn pite g ', 10te t0 £ () etvar olkod akpod-
tato oto (@, B).

XXOAIO

Av yw e suvaptnon f oydovv f'(x,)=0 xar f"(x,) =0, t01€ dev pmopel va
ypNopomom el To KPITNPLO TNG 21G TAPAYADYOL Y10 TOV TPOGOIOPIGHO TV 0LKPO-
tatov g f.

E®PAPMOI'EY

1 . 'Eva mapaBvpo £xel to oumhavo oyfpo Kol amwoteieiTan
amd éva opBoydvio mov mepKAEieTAL 6TO VO PNEPOS OO
éva nuikdkio. To TapaBopo £xer mepiperpo 30 pérpa. Na
Bpeite TS O106TACEIS TOV TPEMEL VAL £YEL DOTE VO, PTAIVEL
ot 0VTO 660 YIVETOL TEPLGGOTEPO YOG,

AYXH

* 'Eotm X 1 axtiva tov nuikvkAiov. Tote AB = I'A=2x. Av AA=BI" =y, £(OVLE:

1
y+2x+y+5~2n'x=30

2y =30-2x-7x (1)

H peyaldtepn mosdmta potog Bo diépyetar and to mapdvpo, 6Tav 0 eUPaddv
TOV givat PEYLoTO.
Av E 10 gufaddv tov mapabdpov, 10T

1 1
E=2xy+5ﬂ'x2 =x(30—2x—7rx)+57rx2 =30x—(2+%jx2,
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SnAadn E(x)=30x— (2 + %sz.
30

* ‘Eyovue E'(x)=30-(4+7n)x ka1 E'(x) =0 x= e
+7

30
Ereid E(x) = ~(4+7) <0, COMIEPAVOVE OTL Yl X === 1 cuvapmon éxst
T

T pEYIeT TN G, e tv Tyun avt tov X amd v (1) éxovpe

30 60
2y=30-(2+m)- = : =
y (2+m) din  dpg NOLETOMEVOG Y=
Apayo x=y= ~ 4,2 m, T0 mopdadvpo £yel To PEYIGTO EUPDO.

w+4
2 . To képdog P 6g gup®d amd Tnv O 61 EVOG GVTOKIVIITOV 0PLGREVOD TOTOV
KOl 0 (pOvog Tapaymyns Tov t 6g dpeg oyetTilovronr pg Tov TOMO:
P(t)= 20[200—21i0—tzj, t>3,

Na Bpe0sei To péyieto duvato képoog.

AYZH

"Eyovpe P'(t)= 20[% - 2tj . Enopévag

P’(t):O©2i20—2t:0<:>t3:125@t=5.
1

®a eetdoovpue av n T t=5 avtioTotyel o HEYIOTO KEPDOG e TN Ponbela Tng
devTEpPN G TOPOYDYOL.

"Exovpe
P'(t)= 20(% - 21) = 20(—& - 2) = —20(@ + 2) <0, apo?y t>3.
¢ ¢

Apa yo t =5 épovpe T0 PEYIGTO dUVOTO KEPOOC TTOL gival 160 pe

P(5) =20(200 — 50 — 25) = 20-125 = 2500 cvpé.
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AXKHXYEILY

10.

A" OMAAAX
No Bpeite ta akpdTATO TOV GLVAPTICEDY
i) f(x)=x>—2x i) f(x)=-3x>+6 iil) f(x)=x>—2x+4.
Opoimg TV cuvaptce®V
) f(x)=x"-6x>+5 ii) f(x)=—x>+3x+1
Noa 6ei&ete OTL 01 TAPAKAT® GVVAPTIGELS OEV EYOVV OKPOTOTOL
i) f(x)=2x i) f(x)=—x"+16 iii) f(x)=x’-3x"+3x-10

iv) f(x)=—x"+3x> =5x—11.

To aBpoicpa dvo apBudv etvar ico pe 40. Na Bpeite ™ peyaivtepn Tyun
OV UTOPEL VOL TAPEL TO YIVOUEVO TOVG.

Amo 6Aa ta opBoydvia pe eupadd 100 m? wolo givar ekeivo mov Eyel
UIKpOTEPN TTEPIUETPO;

"Eva kovti oynpatog opfoymviov maparlniemmédon e TeTpdymvn Bacn

KOl avolkTo and Tave mpénet va £xel Oyko 32 dm?. No Bpeite moieg mpé-
TEL VO, €lvol 01 S106TACELS TOV KOVTIOV, (DGTE Y10 TNV KOTOGKELT TOL VO
YPELALETOL TO EAGYIOTO SVVATO VAIKO.

Av éva kouti oynuatog opfoywviov TapoarinAiemimédon e faon TeETPd-
YOVO KOl OGVOIKTO O TAve TPEMEL Vo Yl empavela ion pe 12 dm?,
010G €ivol 0 HEYIOTOG OHLVOTOG OYKOG TOV;

Na Bpeite to onpeio g gvbeiog e e€lowon y =2x —3 mov glvon TAnot-
£€0TEPO GTNV OPYN TOV AEOVOV.

H toydmrta evog xopatog ufikovg 4 péca oto vepd etvatl v =« /&+ %,
c

Omov x Ko € BeTikég otabepés. [ oo uNnKog KOUATOG EYOVLLE TNV EAA-
YLoTN TOOTNTO

Noa Tpocsdiopiotovv 600 Oetikoi aptBpol pe Tig €€ng 1010t TES:
To aBpotopd tovg va ivar 10 Kot 1o AOPOIGHO TV TETPAYDVEOV TOVS VO
gtvan eAdyioTo.
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B OMAAAX

Av v =100p(1 +Inr)—100gr, 6oV p Ko q Oetikéc oTabepéc, va deilete

OTL TO » £XEL TN LEYIOTN T TOV OTOV = P

q

1
2 7 A 7 ’ r .
Av L =KX ln(; , 0mov x Betikn otabepd, vo deigete OTL TO v EYEL T

UEYLGTI T TOL OTOV X = 1 .
Je

Ao évo OALO Aapopivoc GYNUOTOS TETPAYM-
vov TAgvpdg 60 cm Oa kaTocKeELOOTEL Eval 00-
yelo, avolkTo amd mavw, aPol Kooy amd TIG
YOVIES TOV TEGOEPA 160 TETPAYOVA KOL GTN GL-
véyelo OIMA®OOVV TPOG TaL ETAV® 01 TAELPES. Nat
Bpeite molec mpémerl va €ival ol OL0GTAGELS TOV
d0yelov, MOTE Vo, EYEL TO PEYLGTO OYKO.

®élovpe  vo  mepippdlovpe ol mEPLOYN
16000 m? oynupotog opboywviov pe peta-
BAntég dl00TACEG KO Vo TN Y®pioovpe o1
péon. O epdytng yww v mepippaén Kooti-
Cer 9 gupd/m Kot 0 PPAYTNG YO TO YDOPIGLO
6 evpo/m. No Bpeite moleg mpémel vor givan ot
d100TAoELS TOL 0pBOYOVIOV DGTE, VO EYOVUE TO
eAAY1OTO KOGTOG Yo TV Tepippaén poll pe to
YDOPIGLLOL.

e évav KOKAO 0KTivag p va eyypawete To opBoydvio pe To HEYOADTEPO
duvatd eppadodv.

‘Eva oOpua pnkovg A kéBetar oe dvo tunuata e To omoio oynuoatilovpe

£vay KOKAO Kol £vo TETPAY®VO avTiotoiyms. Na dgiéete 6TL T0 dOpotopo
TOV gUPad®dV TOV dVO GYNUATOV Vol ELAYIGTO, OTOV 1 TAEVPA TOV TE-
TPUY®VOL gtvar ion e TN O1GUETPO TOL KHKAOV.

H épevva €xer dei&erl 6TL av o€ évav acBevn yivel pio vodopla Eveon,
TOTE VoTEPA OO ¥POVO T M GLYKEVIP®GT Y TOL POPUEKOV GTO CLLO TOL

(e —e™), omov 4, k, Kau k,

4 r r A
dtvetar amd ™ ovvdaptnon y(r) = PR
2~ M

Oetucég otabepéc pe k, > k. Na Bpeite 1o ypdvo t otov onoio to pappoko
00 TOPOVGLAGEL TN HEYIGTN GVYKEVIPMOOT).
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‘Eva opiopévo dynpa 6tav tagidevet pe tayvmto v km/h, kotavolovet

mv ®pa. 6+0,00010° Altpa Kavoipa.
Na Bpeite T GLVOAIKT TOGOTNTO KALGIUMVY TOL YPELALETAL Y10 VOl S1ovD-
o€l o aodotacn 1000 km pe otabepn Toydmra v.

Noa Bpeite TNV TiuM TOL D Y10 TV OO0 EYOVLE TNV OIKOVOUIKOTEPT) KOLTOL-
VAA®OT KOVGIH®V, KoOMG Kot TNV TOGOTNTO KOVGIL®OV TV ¥PEIGLETOL TO
oynpa yo va dravoocet o 1000 km.

Noa 6yoAMdceTe 0V 1 OTAVINGT GTO EPMTNLO 11) efvor epapproctun Ady®
NG HEYAANG amOGTAONG.

AVO MAEKTPIKES AVTIOTAGELS TPETEL VO, Exovv dOpotopa 450Q. Twg Tpé-
TEL VAL ETIAEYOVV OOTE OTOV GLVIEDOVV €V TAPOAANA® VO dTvovy T Pyt~
0TN OMKT avTiGTOoN;

To peonuépt &va 16T1000po Ppioketar 20 yrMoueTpa. Popeimg evog gpop-
Tnyov mAoiov. To 1ot0popo Ta&devet votia pe 40 km/h, kot To poptnyd
avotolkd pe 20 km/h. Av ) opatotra eivon 10 km, Ba £xovv ot dvOpw-
7oL TOV 600 TAOIWV OTTIKY ETAQY GE KATOLO GTIYHN;

I'ENIKEXY AXKHXEILY

Av e cuppdtiv) pafdog etvar opoyevng, TOTE 1) YPOUUIKT] TNG TUKVOTN-
TaL p opileTon og M pala g ova Lovada UnKovg ( p= ?j Kol LETPLETOL
oe ymoypoppae ave pétpo (kgr/m). Opwg av n pafdog dev ivor opo-
yevig kot M palo TG HETPOVUEVT atd TO aPloTEPO AKPO TNG UEXPL TO
onueio Tov amgyel amd To AKPO AVTO ATOGTACT X UETPO diveTon amd T
ouvaptnon m= f(x), tote opilovpe OC YPOLLLUKT TUKVOTNTA p GTO G-
ueio X to 6plo %ingw, dnAadn v mapdywyo e Lélag g

TPOG TO UNKOG. .
F X #I | :

Av vofécovpe 6Tt Yo o papoo n pdla tng divetan amd Tn GuvapTon
m= f(x)= Jx, 6mov 10 X LETPIETON 08 PETPO Kol 1 palo TG 6€ YIMo-
ypappa, va Bpedet

1) H péon mokvotnta tov tunpotog g pafdov oto ddotpa [1, 1,21]

i) H ypappum mokvémra g pafdov yio x =1.
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To k6cTog C NG MUEPNOOG TUPAYDYNG X LOVASI®V EVOG TPOTOVTOG OO
pa Broteyvia Tov amacyolel V epydtes diveTal amd ToV TOTO:

C(x)=x"=3vx’ +5v° gvpd

To k€pd0g ava LovAda TPOTOVTOG Eival 16 —v EVPM®.
Noa Bpeite TOGEG HOVADES TPEMEL VO TAPAYOVTOL NUEPN OIS Kol amd TO-
00VG EPYATEG, MOTE VO EYOVLE ELAYIOTO KOGTOG KOl LEYIGTO KEPOOC.

Y€ mo1d OMNUELD TNG YPUPIKNG TAPAGTACNG TS GUVAPTNONG
f(x) =x" +3x% —2x—1 N €QANTOPEVN £XEL TOV EAAYIOTO GLVTELEGTY
otevuveng;

Ye éva opbokavovikd cvotnua divetal to onueio A(e, ) tov lov teTop-

tuopiov. Mia gvbeia & Si€pyetor amd 10 4 Kot TEUVEL TOLG BETIKOVG LA~

Eoveg OX ko 0y ota p Ko g avtiotoiywc. Na dei&ete OTL 1) EAdyLIoTN TY
2

oV abpoicpatog p +gq elvor ion pe (\/E +\/ﬁ ) .

[Totog KOAVIpOG pe dBpotopa dlapéTpov Kot Vyovg 20 cm £xel To uéyt-

670 dVVATO GYKO;

‘Eva kolvdpid doyeio mpémetl va £xel yopntikdmea 1 1t. Na Bpeite Tig

OLOOTACELG TOV 01 OTTOIEG EAAYLOTOTOLOVV TO KOGTOG TOL UETAALOV Ol TO
omoio Ba kaTooKeLAGTEL TO S0YELD.

A6 évav KukAko dicko aktivag R apoipovpe Evav kukAukd topéa OAB
Ko evovovTog Tig oKtiveg OA4 Ko OB KotaoKkevalovpe £vo KOVIKO TOTH-
pL.

Noa Bpeite tn LYot YOPNTIKOTNTO TOV TOTHPLOV.

A

)

Av C(x) &ivor T0 GUVOAIKO KOGTOG Y10, TNV TOPOYMYT X LOVAI®Y €VOC
TPOIOoVTOC, TOTE 1 cuvaptnor C Aéyetal 6VVAPT OGN KOGTOVGS, TO THAIKO
C(x) , ., , , , . Cx+h)-C(x) ,,
c(x) = —=£ Aéyeton p€60 KOGTOG Kot TO OPlo yr%T Aéyeton
x —>

0PLUKO KOGTOG.
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‘Eocto v, n taydmto 100 OTOG GTOV aEpa Kot
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o) No omodei&ete Tt av Y10l KAmo10 X To LEGO KOGTOG Etvat EAAYIOTO, TOTE
oY VEL:
0pLOKO KOGTOG = HEGO KOGTOG.
B) Mo etoupeio extipd 6Tl To KOGTOG (G€ OOAGPLA) YOl TNV TOPAYDYY| X

-x% + 2x + 2600.

oVadmV evoc mpoiovtoc eivonl C(x) =
u G p S (%) 1000

1) No Bpeite 10 KOGTOG, TO PLEGO KOGTOG KOl TO OPLOKO KOGTOG Y10l TNV
napoyoyn 1000 povadwv, 2000 povadwv kot 3000 povadwy.

ii) [Toto gtvorn To emimedo mMAPOYOYNG Y10 TO OTOI0 TO PLEGO KOGTOG Eivat
TO YOUNAOTEPO KO OO ETVOL 1) EAAYLOTN TUL TOV HEGOV KOGTOVG;

Av X povadeg evog mpoiovtog elvar S1BEGIUES Yo TOANGY, TOTE N TN
TOANONG P(X) TG LOVAdaG TOV TPOidVTOG AEyeTan suvapTnon iTnone.
Amd ™V TOAON X LOVAI®V TOV TPOIOVTOC, TOL GUVOAKA £5000 givort
R(x) = x- p(x). H ovuvéptnon R Aéyetan suvaptnon £668mv kat 1 mopd-
yoyog R’ Aéyetar opraki cuvaptnon €66dmv. Eniong and v ndinon
X LOVAS®V TOL TPOIOVTOG TO GLVOAIKO KEPSOG etval P(x) = R(x) — C(x).
H ovvaptnon P koAeital ovvaptnoen képoovg kot 1 tapdywyog P’ ka-
Aeiton opraKt cVVAPTNGT KEPOOLG.
o) No amodei&ete 0Tl av T0 KEPOOG Yo KATO10 X gival HEYIGTO, TOTE TO
oplaKd £6000a. ival 160 Le TO 0pLoKd KOGTOG.
B) Moo etvon To €mMIMESO TOPAYDYNG TOL PEYICTOTOLEL TOL KEPOT Yol Lot
gtoupeia, ov 1 ovvaptnon koéotovg eivar C(x) = 3800+ 5x —0,001x>
Kol cvvdptnon {nong p(x) =50-0,01x;

L, 1 TOYVTNTO TOL GTO VEPO. ZVUEMOVO LE TNV
apyn Tov Fermat, puo oktiva ¢otog amd éva

onueio 4 Tov aépa POAvel og Eva onpeio B Tov
vepoy akoAovOmvTag Lo mopeio AIB M omoia
EAOYLOTOTOLEL TOV ATOITOVUEVO XPOVO. No. 0o-
oeitete OTL

1) O ypdvog mov yperdletar To emg yio T dradpopn A1 B givor
X +d? N J@d-x7+d?

t(x)=
Ul UZ
i1) Na voAoyicete v #'(x).
oY

iii) Na amodei&ete 0Tt .
nup v,
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EPQTHXYELY KATANOHXHXY

1. O dyKkog tov dimAavol opBoywviov Tapai-
AnAemmédov eKQPALETAL [LE TN GUVAPTNON
V(x)=x(2 - x)(3-x). To medio opiopod g L
oLVAPTNONG AVTNG VOl TO SLAGTN AL = 2«

A. [0,40) B. (0,2) T. (=0,0] A. [2,3].

vA

2. X710 dSumhovd GYNUO TO UKOG TOV TUNHOTOG =
AB givan B
A.x B.x* I. X*—x+1 A x-1-x% 0/"

y=x—1

=V

3. To guPaodv tov durhavod opboymviov A4 Bkd)
ABTA givon 63. H Tym tov & givon

A.8 B.2 I.-6 A.10.

= 4

Sh

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

4. Z10 SOumAavO GO EYOVLE TN YPOPIKY|

TapdoTacT TG cuvapTNoNg f(x) = i
+x

O1 TIéG TOV X Y10 TIG 0TTolEG 1oy vEL

> 2 givat:

2+ X

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

5. Xto duthavd oynua to onpeio A ko B giva
TOL GNUEID TOUNG TOV KOUTLADY TOV

) 1 yA
ovva = —
priiGEnY () = npr Kot g(x) = iy ;
To punrog tov Tunpatog AB eiva:
0 x
AL BI LT AL
2 3 3 6
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H ypapikn mopdotacn [og cuvapTnong Ay

f @aiverarl 610 duthavo oynua. To TAn00G

TOV SOKEKPIUEVOV ADGE®V TNG £El0mONG 5

(f ()c))2 = f(x) elvau

A.2 B3 4 A5 E6 © x

270 OITAAVO GYNUOL EYOVLLE TIC YPOPIKEG
TaPAGTAcES Vo cuvaptioewv f kat g. To
aOpowopa f(2)+ g(2) etva:

A5 B.4 I3 A2

H evbeia y =k BEhovpe va tépvet ) dutha- va
VN YPaQIKy mapdotact g cuvaptnong f y=f0)
o€ 4 S10pOoPETIKG GNUETDL. \ '
Tote mpémet: oL ~
/(1,-1) X
A.xk>-1 B.k=-1 13.2) H4.2)
k<=2 A 2<x<-1
VA
Mg Bdion ™ duthavi YpaQikn TopdoTao L2
™G ouvaptnong f(x)=x*>—2x / A=[0,3] \ 2
VoL YPAYETE TOL akpdTaTeL TG cuvaptnong f. Al
1 O 1 2 3 x=
k==

. [ kaBéva oo ta TopaKATo OpLo Vo YPTGLLOTON|GETE TV OVTIGTOLYN
YPOPIKN TOPEOTACT Y10 VO, BPEITE TNV TN TOL 1] VO TPOGOIOPIGETE OTL
OgV LILAPYEL.
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i) Av f(x)=-3x" ka f'(a) =12, oo gfvan 1) T TOVL @

i) Av f(x) = 1 kot f'(a)= —é, moleg TIHEG Umopel va €xet 0 a;
X

3

i) Av f(x) =nux xor f'(a) = > TO10 £IVOL TO GUVOAO TMOV TILAOV TOV 0

Av yw tig ovvaptioeig f kot g woyvovv f(3)=4, g3)=2, f'(3)=-6 ko
9'(3) =5 va Ppeite yio X =3 TIg TAPAYDYOVS TV GUVAPTIGEMV

W f+g B Sf-g 1) f-g 6>§

Av h(x)= f(g(x)) kau gB)=6, g'(3)=4 xar f'(6)=7, va Ppeite Tov
apBuo h'(3).

2NV TPOTN YPOUUT TOV TOPUKAT® TIVOKO VITEPYOLV Ol YPOPLKES TOPOL-
OTAGCELS LEPIKMY GLVUPTNGEDV KOl GTN OEVTEPT] YPOLLLY| Ol Topdymyol
TOV GLVOPTNOE®Y AVTOV. Na avtioToyicete ke cuvapTnon GtV To-

paywyo ng.

A /S N PN

T~

0] ) 4
y B2 yT
oL -

(CY) B) (v) (8)






2 2TAT2TIKH

Ewcaywyn

O 0po¢ “ZTaTIoTIKN” EVOEYOUEVMG VO TPOEPYETOL OO TN ANTIVIKY AEEN “status”
(moMteia, KpATOG) 1 OTOlaL, YPNOYLOTOMONKE OPYLKE Y10 TO XOPOKTNPIGUO apld-
UNTIKOV 0EG0UEVOV TOL OVOPEPOVTOL KLPIWS 6ToV TANBVoUO oG ydpag. Mmo-
pel OpmG va Tpoépyetat amd TV apyoic EAANVIKN AEEN ototilm (Tomobet®, Tagt-
VOU®, COUTEPAIV®). Me TNV ELPAVIOT) TNG ZTUTICTIKNG KOl GTO, TPADTO GTALN TNG
avATTLENG TNG Ot AvOpOTOL TV TAVTICOV e TNV TOPABEST) TEPAGTIOV TIVAK®V
ue dedouéva OYETIKA LE TOVG BOVATOVG, TIC YEVVIOELS, TOVS POPOVC, TO TPOTOVTO,
TOVG Avdpes o€ oTpaTedoun NAkio KTA., TPooTaddVTaG ETGL VO TEPLYPAYOLV
OLaPOpa INUOYPOUPIKEA, OTKOVOLK(A Kol TOATIKE oawvoueva. H apyoidtepn iocmg
GLAAOYN GTOTIOTIK®V oTotyeinv Bempeitar 1 amoypagn TAnBvcHov oV £Yve TO
2238 n.X. omv Kiva amd tov avtoxpdropa Yao. Eniong, otouygiddeig omoypapig
eoaivetal va Eyovv mpaypotonomfel amd tovg Xiveg, Tovg Atyvmtiong Kot Tovg
[Tépoeg. O 0poc TaTIoTIKN AVOPEPETOL EMIOTG Kol 0 TO ZOKPATN (EEVOQ®OVTOG
“Amopvnuovedparta’) kot and Tov Aptototédn (“IloAttein”). Onwg yvopilovue
amoypapn TAnBvouo eiye emiong dwatoydel Kot awd Tov Kaicapo AVYOVGTO GTNV
nepiodo G YEVVNong Tov Xpiotov.

2NV opyotoTNTa, 1 CLYKEVIPMOT GTOTIOTIKOV GTOLEI®V glye 0TOYO TOV €VTO-
TIGHO TOV TOMTMOV OV €YV VTOYXPEMGT VO VINPETNCOVY G TOAEUIOTEG 1] VL
TANPOGOVY (OPO. ZVGTNUATIKY GLAAOYN dEJOUEVOV Yo TOV TANOLGUO Kot TNV
owovopio apyloe Kotd T Sdpkeln ™ Avayévvnong ot moAels Bevetia kot
Ddlopevtio oy [taiio, Ko ypiyopo eTeKTAONKE Kol 6 AAAEG YDPES TNG Av-
Tikng Evpomng. O peydrog pubudc Bvnodmrag oty Evpodnn opeilotav otig
EMOMNKEC aoDEVELEG, GTOVE TOAELOVS KOl OTIC AMUOKTOVIES. XTIG aPYIKEG KOTO-
YPUPES TV Bavatov and TV TavoAn, ™ eofepn acBéveln mov epeavicTnke
10 1348 xot kpdtnoe navo and 400 ypovia, TpooTEONKAV 6T GLVEYELD KOl Ol
Bdvatol omd dAheg autieg. Xta 1620 o Ayylog epumopgvopevog Graunt omd dety-
HOTOANTITIKY] £PEVLVO TTOV EKOVE GE OIKOYEVELEC TOL Aovdivov Pprke 0Tl o€ KAOE
88 dropo vnpyav 3 Bdvatot. XpnopHorolidvTag Tovg KataAdyovg Tov Aovdivov,
mov €dwvav 13.200 Bavatovg 1o 1620, ektiunoe tov TAnBucud tov Aovdivov 10
¢tog avtod ota 387.200 dropa.
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Mo TPayHOTIKA GTTOVdaic: GTATICTIKN OmOYpoe] oty €moyr Tov ['ovAtEiuov
tov Kataxkmntm, oto téhog tov 11ov awmva, ovoaeépeTol 68 S1aPOopeS LOVASES
Tapayoyng g Ayyiiog 6nog petadeio, yybvotpopeia k.6 Awd 10 160 £mg T0O
190 audva, n paydaio ovamTuEN TOL EUTOPIOV HONGE TIC TOMTEWNKEG OPYES TN
UEAETT OIKOVOUIK®VY ded0UEVAV, OTTMC elval To eayyikd eumdplo, To mAnBog Kot
1N SLVOUIKOTNTO TOV PLOUNYOVIOV KTA.

Evéd modatotepa n LtaTioTikny aoyoAeiTo HOVO e TNV Topadeon TepAoTIwV -
vakov e dedopéva Kot avopifuntov dtoypoppdtov, cnpepa LTopodie va dia-
KpIvOuE GE [0 OTOTIOTIKY €peuva Tpia oTédte: T GLAAOY TOL GTATIGTIKOD
VAKOV, TNV eneepyacio Kot TopOLGiaoT] TOL Kot TEAOG TNV avAALGeT aVTOV TOL
VAKOD Ko TNV e€orymyn ¥pNoL®V cvurepacudtoy. Ta tpio avtd 6Tddin emniTLY-
YOVOVTOL [LE TNV EQOPUOYN KUTUAANA®VY Y10 KGO TEPINT®MOT GTATIOTIKDV HeBO-
dwv, 0nmg kot pe T Pondela v YToAoyloT®V, 01 0moiol onUeEimcay TEpAoTIO
avamTTLEN OTIG LEPES LLOG.

SOUTEPAGUOTIKA AOUTOV PUTOPOVLLE VO OOGOVUE MG OPIGHO TNG “LTATIGTIKNG TO
ovvnBéotepo kot TAEoV Yvmoto optopd Tov R.A. Fisher (1890-1962), matépa tng
GLYYPOVNG LTATIGTIKNG:

YTaTIoTIKY €lval £va GUVOLO apy®dV Kol LEBOSOAOYIDV Yia:

. 10 oYedOGUO NG dadikaciog GLALOYNG dedopévmv
. T1] GLUVOTITIKY] KOl OTOTEAEGLOLTIKY TALPOVGIOGT| TOVG
. NV avAALoT Kol E0YMYT OVTIGTO®MV GUUTEPACLATOV.

O KAGOOG TG ZTUTIGTIKNG TOV ACYOAELTOL PE TOV TPMTO GTOXO AEYETOL OYEOLAL-
opog mewpapatov (experimental design) evo, e Tov dg0TEPO AGYOAEITOL 1) TTE-
prypo@iki otatioTikn (descriptive statistics), Tov amotedel KOl TO AVTIKEIUEVO
UEAETNC oG oTN oLvEKEL. TENOG, 1 ETAYOYIKI] GTUTIGTIKI] 1] GTUTIOTIKY] GVL-
prepacpotoroyio (inferential statistics) meprlapfavet Tic pebddovg pe Tig omoieg
YIVETOL 1 TPOGEYYION TOV YOPAKTNPIOTIKMOV EVOG LEYAAOL GLUVOLOL SESOUEVMV,
HE TN UEAETY] TOV YOPOKTNPIOTIKOV EVOG UKPOD VITOGLVOAOD TMV JESOUEVOV.
‘Etot av, yio moapdderypa, o Atevboviig evog oyoleiov eEetdlovtag éva detypa
100 amovou®v TV HodNTdV amd T0 GHVOLO TV OTOVCIHOV EVOG TPLUIVOL 0V
@EpEL 6TO0 GVAAOYO TV kaONyNTOVY 6TL 20 amd tic 100 amovoieg eivat 0dtka10A0-
YNTES, TOTE AMAMG TMEPLYPAPEL AVTO TOV TOPATIPNCE. AV OUMOG OVAPEPEL OTL TO
20% TtV amovcu®dV eival adkotoAdYNTES, TOTE GVUAEPAIVEL OTL TO TOGOGTO TMV
ATOVGIOV OAMV TOV LadnTOV Tov GYoAEiov gival (Tepimov) To 110 pe avTd TOV
oetyparoc. [IpoPaivel Oniadn oe po exay®y) amd 1o delypo otov TAnOvGHo.

H Ztatiotikn onuepa xpnoyLonoleitat evpitate 6€ OAOVG GYEGOV TOVS TOUEIG TNG
avOpdmvng dpactnplotntag. Bacikég Evvoleg g ZTATIOTIKNG £YOVV EI0YWOPN-
o€l Kot evoouatwbel o OAES TIG EMOTNHES. ATO TIC AvOpmTIoTIKES, NOpIKEG Kot
Kowovikég Emotpeg (Apyororoyia, Acoypagic, Kowvovioroyio, Anpoypaeio,
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...), Tig Dvowég Emotueg (Ouvoikn, Xnueio, Aotpovopia, ...), Ti¢ Emomueg
Yyetog (Iatpun, @appoxevtikn, Blioloyia, ...), 1 Teyvoroywkég Emotpeg (Mn-
yavoroyia, Tomoypapia, Noavmny, ...) uéypt tig Emompeg Owovopiog kot At-
oiknong (Owovopkd, Xpnuatiomplokd, Ataenuon, Marketing, ...), BAémovue
VO VTELGEPYETAL 1] ZTOTICTIKT EITE LLE TNV OPYIKY] TEPLYPOUPIKT LOPON TNG EITE UE
TIG TPONYUEVES OVOAVTIKEG TEYVIKEG TNG.

H avéivon ototiotikdv epevvmy eival To KupLoTePo EPYALEID £PEVVAG GE EVAL LE-
YOAO PAGHO EQAPLOYDV TOV TOPUTAVE emoTnUOV. Ot épevveg TV avlpOTIVODV
TANOVGLOV (GVYVE AVaPEPOLEVES KOl OG ONIOCKOTNGELS) OTOTELOVV GTOLONIEG
TNYEC BOCIKNG YVOOTG TOV KOWOVIK®V ETOTNUOV. OKOVOLOAOYOL, YUYOAdYOL,
KOW®VIOAOYOl KOl TOMTIKOL EMICTHHOVEG HEAETOVV TOwKiA Bépata Ommg mpod-
TUTTO, EGOOMV-EE0OMV TV OIKOYEVELDV KOl TOV EMLYEIPNGEMY, TNV EMIOPOCT TNG
EMAYYEALOTIKNG OTAUGYOANGNG TOV YUVAIK®Y GTNV 01KOYEVELNKT {®N, TIG CLYKOL-
VOVIOKEG Kot TOEIOTIKEG GUVIOELEG TV KATOIK®V LOG TOANG, TIG TPOTIUCELS
TOV YNeoeoOp®V Yo, Tovg vroyneiovg kot g 8écelg tovg. TToAld mpofAnpio-
TOL TOV AVTIUETOTI{OVV GIIEPD O1 EMYEPNGEIS APOPOVV T1| SLUTNPNGCT, UVTIKOL-
TAGTOON 1] TO KPIGIO ONUEID AVTOYNG CLOKELMOV 1 TPOCSOTIKOV. O dtevbuvig
pog Prounyaviag wpénet vo, givor oe B€om Vo KOTOVOEL GTATIGTIKEG EPEVVEG TTOV
Q(pOPOVY TNV TOLOTNTO TOV TPOIOVTOG KOl TNV OTOSOTIKOTNTO TNG TOPAYOYIKNG
dwdkaciog. [Tpémet emiong va avTiAapuPavetol TNV amoTeAEGLOTIKOTITA TG o0~
QNUIONG KOl TIG TPOTIUNAGELG TOV KOTOVUAMTI GE U0 EPEVVA ayopds. Zvpfov-
AEVOUEVOC KOl TOV GTATICTIKO UITOPEL VO TAPEL COOTEG AMOPAGELS AVOPOPIKE LLE
TNV ENEKTOON 1) UN TNG ENLXEIPNONG. ZNUEPQ KAOE Y1ATPOG TPEMEL VAL £XEL PAGUKES
YVOOELG XTATIGTIKNG oL Oa Tov Bondncovy 1660 oty £pevva 0G0 Kol GTNV K-
Onuepwvn doknom tov kabe pHopePNc kat €i00vg Tptkov 1 Proiatpiko, yevikod-
tepa, enayyépatos. H EOvikn Xtatiotikn Yanpeoia kdbe yopag dievepyet og
TOKTO YPOVIKH SIULGTHLLOTO SELYUATOANTTIKEG EPEVVEG, Y10, VO TAPEL TANPOPOPIiEg
Y ToV TANOPIGUY, TNV ATAGYOANOT KoL TNV ovePYio 6T YOpa. AVOAoya LE Ta
OTOTEAEGLLOTO, OOLLOPPMVETOL KO 1) KUPEPYNTIKY TOATIKT oTa BEpHOTA OVTA.
[Tépa amd OAo aVTE, SOTICTOVOVUE OAOEVA KOl TTEPIGGATEPO VO YIVETOL YpNoN
peBddmV TG LTaTIoTIKNG Yo TNV VIOGTHPIEN ddpopmv Bécemv. AkOpa Kol GE
TNAEOTTIKEG AVTITOPAOETELS (KVUPIG 0 TPOEKAOYIKEG TEPIOOOVG) PAETOVLLE TOVG
GUVOLIANTEG VO KAVOLV Xp1oN aplfUdV, GTOTIGTIKMV GTOEIDV, YPOPNUAT®Y Kol
Sy POUUETOV, Y10 VO, SOGOLY EYKLPOTNTA GTIG OTOWELS TOVS KOl VAL TEIGOLV Y10l
T AEYOUEVE TOVC,

[Moparave £govv avapepbel erdylota amd T TSI EPUPLOYDV TNG LTATIGTIKNG.
[Ipopavmg pio AeTTOpEPNG TTEPLYPAPT] OADV TMV EPAPULOY®V deV givar dvvartn. H
HEAETN OU®G KoL 1) VOGO TNG ZTOTIGTIKNG fondd Oyt LOVo 6T 6woT XpHoT TOV
YVOOTOV HeBOS®V 0ALY KOl 6TV AVATTVEN VEDV TEYVIKOV Y10l TNV OTOTEAEGLO-
TIKOTEPT EEQYMYT| YPNOLUOV GUUTEPOGUATOV.
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2.1 BAXIKEY ENNOIEX

1lnOvouog - Metafintég

Onog avaeépbnke Kot TPONYOLUEVOGE, VTO TOL LOG EVOLOQEPEL Elval Vo, EEETA-
COVUE TO. GTO(ELD. EVOG GUVOLOV MG TPOG £Vl 1| TEPIOCHTEPD YOPOKTNPLOTIKA
TOoVG. AVTO cLpPaivel, Yio TOPASELY O, OTOV EVOLUPEPOLLOCTE YLO:

) TIG TPOTIUNGELS TV YNPOPOPOV EV OYEL TOV TPOGEYDY EKAOYDV

B) Tov apBud TV VTOAANA®V [og eTtyeipnong

Y) T0 VYOG, T0 Pépog, TNV Opada aipaTog Kot To OUAO TV HadnTdv TNng

I'" 16&ng Avkelov

) TIG GUVETEIEG TOV KOTTVIGLOTOG GTNV VYELN TOV KOTVIGTMV KTA.

Ye Kabéva amd o TapadelyLoTo ouTd £XOVHE Vo cUVOAD Kot BEAovE va EeTd-

GOVLLE TO GTOLYELD TOV MG TTPOG EVa 1] TEPLOTOTEPA YOPAKTNPIGTIKE TOVG. 'Eva Té-

1010 GUVOLO Aéyetan TANBVopog (population). Ta otoryeia Tov TANBVGHOV GLYVA

aVOQEPOVTAL KOl MG LOVAdEG N dTopa Tov TANBLoUOD. XTO0 TPADTO TAPASELYUO

EYOVLE TO GOVOAO TMV YNQPOPOPmOV Kol LG EVOLOPEPEL 1 TPOTIUNGT TOVG, TOL0

“xoppa’” m.y. vrootnpilovv. 1o Tpito TUPAdELYLO £XOVUE TO GUVOAO TOV LoON-

v TG I Avkeiov Kot pog evOLoQEPOLV TO TEGGEP YOPOUKTIPLOTIKA TOVG: VYOG,

Bapog, opada aipatog Kot OAO.

To yopoxTnp1oTikd mg mpog to. onoia e&etdlovpe Evav TANOLGUO AEyovTal pETA-

PAnTég (variables) kot T1g ovuPoiilovpe cuvnBomg e ta kepalaio ypaupato X,

Y, Z, B,... Ot dvvotéc Tipég mov umopel vo mépetl o petafint Adyovior Tipnég

™G peTafinic. Ao ) S1000y1kn €EETO0T TOV ATOR®Y TOL TANOVGLUOV MG TPOG

EVOL YOPOKTNPLOTIKO TOVS TPOKVTTEL LU0 GEPA OO SEGOUEVA, TOV AEYOVTOL GTOTL-

oTKd dedopéva 1 Topatnproels. Ta otatioTikd dedopéva dev glval Kat’ avaykn

dwpopetikd. o mapdderypa, av egetalovpe ™MV opdde aiplotog dEka aTOUMY,

T OTOTIOTIKG OEJOUEVA 1] TOPATNPNGELS TOV o TPOKLYOLY UTopel va elvat: A,

B, A, AB, O, AB, AB, AB, O, B. Ot duvatég Opmg TIHES Tov UTOoPEL va TAPEL 1)

petafPAnt “opdda aipotog” ivor ot NG téooepig: A, B, AB kot O.

Tig petaPintég Tic dSrokpivovpe:

1. Xe morwoTIKéG N KATNYOPIKES PETAPANTEG, TV omoimv ot TIHéG Tovg dev givat
apBpol. Tétoleg gival, yio mapaderypa, n opddao aipatog (e Tyég A, B, AB,
0), 10 VLo (U TIEEG aydpl, KOPITOL), Ol GLVETELEG TOL KATVIGLOTOG (e TIUES
KopSLOKA VOO LLOTO, KOpKIvog KTA), OTMG EMIGNG KO 1] OIKOVOLIKT KATAGTAO
Kot 1 vyela Tov avBpdnov (Tov umopel va YopaKTNPIoTEl MG KOKT, HETPLA,
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KOAN 1 TOAD KaAn), KaOmg Kot To eVOlUPEPOV T®V LOONTOV Yo TN XTATIGTIKN,
OV LITOPEL VOL YOPOKTNPLOTEL OG VYNAD, LETPLO, YOUNAO 1] UNOAUVO.

2. Xe mo6oTIKEG LETAPANTES, TV OToimV 01 TIES gival aplBpol kot dtokpivo-

Vot

1) Xe dwukprTég petaPAntéc, mov maipvouy udvo “uepovouéves” tiués. Té-
Toleg HETAPANTEG elval, Yo TaPAOEY LA, O APIOUOC TOV VITOAANA®Y HLOG
emyeipnong (ne tipég 1, 2, ...), to amotérecua ¢ piyng evog Laptod
(e Tipég 1, 2, ..., 6) KTA.

i) Xe ovveyeic LeTaPANTEG, TOV UTOPOHV VA TAPOVYV OTOLUONTOTE TIUN EVOG
SloTNUATOg TpayHaTIKGOV opBpav (o, B). Tétoeg petafintéc sival to
VYog Kot o Bapog tv padntov g I' Avkeiov, o ypdvog mov ypetdlo-
VIOl ot podnTéG vo amavtiioovy ota Bépato pag e€étaonc, n dudpkela
HL0G TNAEPOVIKNG GVVIIAAEENG KTA.

2viloyn 2rartioTik@v Asdousvay

"Evoc Tpomog yio va TAPOLLE TIC OmapaitnTEG TANPOPOPIES TOV YPEIOLOUACTE Yid
Koo TANOvGpO etvan va gEgtdioovpe Ao Ta dtopa (oTorygio) Tov TANOVGLOD
MG TPOC TO YAPOKTINPIOTIKO OV pag evdtopépel. H pébodog avtn cuiioyng tov
dedopévav kadeital amoypaen (census). o mopaderypa, n Zrotiotiky Yanpe-
oio ¢ yopag pog (EXYE) kdver kabe 10 ypdvia amoypaen tov mAnducuov, n
omoia amotelel KOplo TNYN SESOUEVEOV SNUOYPAPIKOD, OIKOVOUIKOD, EUTOPIKOD
Kol frounyavikov yapaktipo. H televtaio amoypaen £ytve to 1991.

Y& MOMES OPWS TEPMTOCELS 1| £EETOOT OA®MV TV HOVAS®V ToL TANOLGHOY &i-
val 00GKOAN 1} axopa Kot advvotn. 'Evag vmoynelog BovAgvTtig, Yio Tapadetypa,
TP OO TIG EKA0YEG Elvar SUoKOAO Vo EEETAGEL OAOVG TOVG YNPOPOPOVG, Y10 VO
TPocdlopicet Tt avtiinyn Exovv ya Tig B€celg Tov. Emtiong o kdmog, 0 ypdvog Kot
T £€0d0 mov yperalovton yo T deaymyn LG amoypaeng eivat TOAAES GOPES
OPKETA UEYAAM, 101m¢ OTav 0 TANOVoUOG oL e€etdleTon Elval apKeTd PeYAAOC.
E&GALOL €VOG KOTAGKELOOTNG EKPNKTIKAOV UNYAVIGUAV 1| NAEKTPIKOV AVYVUDV
glval advvoTo va, SoKIUAlel OAOVE TOVE TAPOUYOUEVOVG UNYOVIGLOVGS, Y10l VO, EAEY-
YEL TNV OMOTEAEGLATIKOTNTA TOVGS, 1) OAEG TIG TOPAYOUEVEG AVYVIES Yo VoL EAEYYEL
10 ¥povo {ong Toug. Opoimg 0 YaTpdg Yo vo, VITOAOYIGEL TNV OTOTEAECUATIKO-
T €VOG VEOL PAPUAKOD GTNV KOTATOAEUNOT Mg achévelag etvar advuvato vo
TEPLUEVEL VO OOKILOGTEL TO PAPUOKO GE OO TO ATOLO TOV TAGYOLV GO TN GL-
yKeKPIEVT acbévela. Omov Aowmdv 1 amoypapn ival SOGKOAN, adhvaTn 1 OKOo-
VOUIKG, KOl YPOVIKA OGOUPOPT], O EPEVVITNG UOLEVEL TANPOPOPIEC OO KATOLN
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UKpn opdda 1 vrocHvoro Tov TANOBVGUOD, TO omoio KaAeitol dgtypa. Kdvet Tig
TOPOTNPNGELG TOV OTO OELYO, OVTO KOl LETA YEVIKEVEL TOL GUUTEPAGLLOTA TOV Y10
oAOKAN PO Tov TTANOuoud. Ta cvurepdopata dpmg mov Bo mTpokvyouy omd ™
perén tov detypatog Oa eivar agiomiota, Oa 1oxvoVY INANSY HE TKOVOTOMTIKY
axpifela yio oAdKANPO ToV TANBVGUO, oV 1) ETIA0YT TOL dElYLOTOG YIVEL [IE GMOTO
TpOTO, OGTE TO detypa va eival, OTwg AEUE, AVTITPOSOTEVTIKO ToV TANOLGLOY.
Xy wpdén, éva detypa Bewmpeital ovIImPoSOTEVTIKO evOC TANOVGHOV, €AV EXEL
emAeyel KOTA TETOWO TPOTO, MOTE KAOE povada Tov TAnBvoHov va £xetl TV ido
dVVATOTNTO VO ETIAEYEL.

H emiAoyn 100 avTImpoc®TEVTIKOD SElyOTOG Elval “EK TMV ®V OVK GveL”. Amo-
terel ToAh cofapn| kot SvoKoAN dradikacic. O Kakdg GYESUGIOC KOt 1] EKTELEGT
NG GTOTIGTIKNG £PEVVOC, 1 LI OVIUTPOCHOTEVTIKOTITO TOV OEIYUATOG, O LT C®-
0T0¢ Kaboplopdg Tov peyEbovg Tov SelyloTog amoTeoVV UePIKE Pacikd UeLo-
VEKTHOTO 0T SladtKacion EMA0YNG eVOG detylatog. Amd v AN TAEVPE, OTIG
amoypapég amatteitar cuvnbwg peydrog aplduog amoypapiémy. Tapovosialetat
£TOL 1 QVAYKN TPOGANYNG Kol EKTOIOEVONG HEYAAOV aplOUoD VITOAAAA®V. AdY®
TOV UEYAAOL YPOVOL KOl KUPIMG TOV GNUAVTIKGOV ££00®V TOV 0anltoOVTal, TOA-
AEC POPEC YPNOUYLOTOLOVVTAL OVETOPKDS EKTALOEVUEVOL OTOYPOAPEIS LE KIVOLVO
V0. GNUEIDVOVTOL AGOT 0QEILOUEVH G AVTOVG.

A&ilel va onuelwbei 6TL pio “TPOcEKTIKT” EMAOYT WKPOTEPOV SEIYLATOG Elval
duvatdv vo dMcel KaADTEPO ATOTEAEGLOT OO £va LEYOADTEPO dElypa oV dev
&xet exheyel KatdAAnAio. EvOeiktiko givol To Tapadelyo TOV TPOEIPIKMDY EKAO-
yov tov HITA 10 1936. To meprodwkod Literary Digest ypnoylomoidvrog delypa
2.400.000 atoépmv mpoPreye vikn tov Landon pe mocootd 57%. Avtifeta, 10
dnpookomikd ypageio tov G. Gallup ypnowwonoidvrag detypa 50.000 atdp®V
TPOPAEYE TO GOOTO amotéleca Tov Ty vikn Tov Roosvelt e mocootd 62%! H
TOToydONG amoTuyio TNG SNUOCKOTNGNG TOL TEPLOSIKOD OPEINITAYV GTO YEYOVOGS
OTL TO OElY LA TTOV EMELEYT OEV MTOV AVIITPOCOTEVTIKO TOL TANBVGUOD.

Ot apyég kot ot péBodot yuo T GLALOYN Kl AVAALOT| SESOUEVMV OO TEMEPOL-
ouévoug TAnBvopovg gival to avtikeipevo g Astypatoinyiag (Sampling), mov
arotelel T Pdon g Ztatiotikng. Tevikd, pmopovie vo wovpe 0Tt | 0pyAveon
NG GLAAOYNC Kol EMECEPYACIOG TOV GYETIKMY OEOOUEVMV KOl TANPOPOPLOV Yi-
VETOL KOTE TPOTO TTOL Y10, SEOUEVT] OKPIPELD. Vo EMTVYYAVETAL TO YOUNAOTEPO
dVvaTo KOGTOG M, AVTIGTPOPM®S, VO EEUCPAIleTOL 1| HEYIOTN duvaTh akpifeila TV
0Tol0V EMTPETOVY TO, LEGE TTOV SAOETOVE.
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AXKHXYELY

[Moteg amod TIg TAPUKATO PETAPANTEG EIVOL TOLOTIKEG KOl TOLEG TTOGOTIKEG;
A0 TIC TOGOTIKEG TTOLEG VO SIOKPITEG KOl TTOIEG GUVEYEIC;

o) Bépog o1) Témog KoTorymyng

B) ApOpoc TpoyeimV aTLYNUATOV ) Emryyehpo

v) ®Oro 1) ApOUOS TSIV GTNV OIKOYEVELY,
8) O1KOYEVELOKT KOTAOTAON 0) BaOpoloyio 6to oKt

€) Ztadun mg Aipvng tov Mapoabdva 1) NoOHEPO YUVOIKEIDY TOTOVTOLDV.

2TIC TOPOKATO TEPMTMGELS TOLEG UTOPEL VaL EIval 01 LETAPANTEG TTOV LOG
evolapépouv; Na yivel 1 S1OKPIOT TOVG GE TOLOTIKEG 1] TOGOTIKESG KOl VoL
avaeepBohv HepPIKEG dSUVOTEG TILES TOVG:

o) E&etalovpe éva delypo vmoANAmv (oG eTapeiog.

B) E&etdlovpe éva delypa mpoidvtwv omd pio Topayyn.

v) E&etdlovpe éva detypo tmiebeatdv.

0) E&etalovpe toug KohaBooaiptoTés oG OLAdNG O EVAV OydVOL.

Mo vo Bpodpe moleg EKTOUTEG GTNV TNAEOPAOT] EXOVV TN UEYOAVTEPN
OKPOOUOTIKOTNTO amopacicape va mapovpe deiypa 500 tAebeatdv.
[Towog ivat, kaTd T YVOUN GOC, 0 KOADTEPOG OO TOVG TAPUKAT® TPO-
TOVG, Y10, vaL Tapov e to delypa; Elval kaAvtepo va tapovpe:

o) Lovo avopec, B) Hovo yvvaikeg, y) dropa amnd Tig LeYAAEG TOAELS

) dtopo Lovo omd TNV emapyic, €) ATOLO OO APOPES TEPLOYEC.

Tt éxete Vo TAPOTNPACETE Y10l TO TOPOKAT® ETAEYOUEVA OEIYLATAL

o) ' va Bpodie 1o T0606TA TOV 0VOPOV KAl TOV YOVOUIKGV 6TV EALG-
da, mnyaivouEe 6€ pio LEYEAT GTPOATIOTIKY LOVADH Kol pOTALE GAOVC
TOVC GTPOTINTES, TOGOL AVOPES KOl TOGEG YUVOIKEG LITAPYOLV GTNV Ol-
KOY£EVELL TOVC.

B) Kamotog Béhetl va oynpatiost pio 10€a Y10 TO OTOTELEGUO TMV EMEP-
YOLEVOV PBOLAEVTIKOV gKAoY®V. Tnlepwvel Aowmdv o€ GUYYEVEIS Kot
@IAOLC TOV KO TOVG POTAEL GYETIKA.

v) o vo ekt Gov e TO KOTA KEQPAAT 1600 U TV EAAVeV taipvov-
pe éva delypa and to Kolmvixt tov Adnvov.

0) I'a va dodpe g d10oKkeALOVY 01 VEOL TNG YDPOC UG ETIAEYOVUE
Kamolovg pobntés omd ddpopa Adkelo g ATTIKNG.

€) O devbuvng evog Avkeiov amoPacioe Vo KOTOYPAWEL TOLG AGYOLGS
G amovciag TV padnTdv ard 1o AVKE0 Katd T SdpKELD TNG OKOL-
OMUOiKNG ypovids. I’ avtd tov Adyo mpe wg delypa 6G0VG amovcio-
oav 10 Noéuppro.
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2.2 TAPOYZXIAXH XTATIZTIKQN AEAOMENQN

2ratiotixoi Ilivakxeg

Metd 1 GLALOYN TOV GTATICTIKMY OE0OUEVMVY Elval avayKaio 1 KOTOCKEVT GL-
VOTTIK®V TIVAK®V 1] YPUPIKAV TAPUSTAGE®V, HOTE Vo Elval E0KOAN 1 KOTAVON-
o1 TOLG KoL 1) EE0Y®YN COOTMV GLUTEPAGHAT®V. H mapovsiooT Tov 6TaTioTikov
OESOUEVV GE TIVOKEG YIVETOL e TNV KATOAANAN TOTOOETNON TOV TANPOPOPLDOV
O€ YPOUUUES KOL GTAES, [LE TPOTO TTOV VO SIEVKOAVVETOL T) GOYKPLGT) TMV GTOYXEIDV
Kol 1] KOADTEPT EVIUEPMGT] TOL AVAYVAOGCTN CGYETIKA LE TN OoUn Tov TANBvouoh
OV EPEVVALLE.

On mivaxeg dtokpivovtal 6Tovg:

) YEVIKOVG TTIVOKEG, Ol OTTO101 TTEPLEXOVV OAEG TIG TANPOPOPIES TOV TPOKVTTOVV
and plo otatioTikn) £pevva, (cuVNOG e OpPKETE AETTOUEPEINKA GTOXEIR) KOl
OTOTEAOVDV TNYEG GTOTIOTIKAOV TANPOPOPL®Y GTN O1d0eon TV EMOTNUOVOV-E-
PELVITMV Y10 TAPOTEPO, AVAALON Ko QLYY GUUTEPACUAT®V,

B) e101kovg mivakeg, ol omoiol gival cuvomTikol Kot cageic. To atoryeion Tovg
ouvnBmg Exovv AneBel amd Tovg YEVIKOVG TIVOKEGS.

KéBe mivakag mov £xel KOTOOKELOGTEL COOTA TPEMEL VOL TEPLEYEL:

o) TOV TITAO, TOV YPAPETUL GTO EMAV® UEPOG TOV TTIVAIKO KOl ONADVEL LE GOPNVELDL
KOl GUVOTITIKA TO TEPIEYOUEVO TOV TIVOKCL,

B) TIg eMKEPUAIDES TOV YPAUUDV KOl GTNADV, TOV OELYVOVY GUVOTTIKG T QUOT
KO T1G LOVAOEG LETPTONG TOV SESOUEVAV,

Y) T0 KVpLo 6®dpe. (kopud), mov TEPIEXEL SLOYOPICUEVO HEGO OTIG YPOUUUES KOt
OTIG OTNAES TOL GTOTICTIKA dEdOUEVA,

d) TV ANY1], TOL YPAPETAL GTO KATM PEPOS TOVL TIVOKE Kol OElYVEL TNV TPOEAELON
TOV GTOTICTIKOV 6TOLXEI®V, £TGL MGTE O AVUYVMDGTNG VO, OVOTPEXEL G OVTNV, OTOV
embupel, yio emraAnfevon oTolyEl®V 1 Yo AYN TEPIGCOTEPMV TATPOPOPLDV.
[Mopaxdtom divovtol peptkoi GTATIoTIKOL TIVOKES, TOV S1EVKPIVILOVY TNV EQUPLO-
VY| TV TPONYOVUEVOV EVVOLDV.

Hivakag 1
[TAnBvopdc g EALGSOG (ot exatoppvplo) KoTd LEYAAEG OPAOEG NAIKIOV
Hlkio | Amoypaor, | Amoypaor| | Amoypaer| | Extipnon | Extiunon
(o€ £1) 1971 1981 1991 1993 1994
0-14 2,22 2,31 1,97 1,85 1,81
15-64 5,58 6,19 6,88 6,99 7,04
> 65 0,96 1,24 1,40 1,54 1,58

IInyn: EXYE, 1996




Mivakag 2
Empdveia kot TAnBucpog v katoknpévav viiolov g EALGdag pe
TnBvcpo, katd Ty amoypaen Tov 1991, dve tov 10.000 katoikwv.

Kotownuéveg Emodvein | TIAnOuopoc katd tig amoypoeEs
Voot o€ TN 1971 1981 1991
Kpiim 8.261,183 | 456.471 | 502.082 | 539.938
Evpow 3.661,637 | 162.986 | 185.626 | 205.502
AéoPog 1.635,998 97.008 88.601 | 87.151
P6dog 1.401,459 66.606 87.831 | 98.181
Xiog 842,796 52.487 48.700 | 51.060
Keparinvia 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
Afjpvog 476,288 17.367 15721 | 17.645
Zaxvvbog 406,612 30.180 30.011 | 32.556
Na&og 389,434 14.201 14.037 | 14.838
Bdcog 383,672 13.316 13.111 | 13.527
Agvkdda 301,106 22.917 19.947 | 19.350
Kag 287,611 16.650 20.350 | 26.379
Kévpvog 110,581 13.097 14295 | 15.706
Zohapivo 91,503 23.065 28.574 | 34272
20pog 84,069 18.642 19.668 | 19.870
Atywa 77,014 9.553 11.127 | 11.639
IInyn: EXYE, Aroypaoen 1991
MMivakag 3
Epyatikd atoynpato Kotd opddes nAKimdv
"Etn 1990-94

Hiukia 1990 | 1991 | 1992 | 1993 | 1994

Kétm 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 3580 | 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

T6voho 27846 | 25185 | 25063 | 23959 | 22608

I[Inyn: IKA, EXinviké Ivetitovto Yyiewng kot Acpdaietog g Epyaciog
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Mivakoc 4

Xapaxtnprotika 40 padntov I' 1aéng evog Avkeiov.

BoBuog Ywyog | "Ywog

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

*1: Yroloyiotég, 2: AOAnTiopde, 3:Alackédaon - Ntioko, 4:Movoikr,
5:TnAedpaon -Kivnuatoypdeog, 6:Atdfoocua eEocyolkav Piriov, 7:AAlo
[Inyn: Astypotoinmtiky €pgvva petaéd padntov lov Avkeiov Apapovsiov (Zert. *98).
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Ilivakxes Katavoung Zvyvotytwy

Ag vmobécovpe 0Tt X, X, ,..., X €fvar ot Tyég pag petafAntg X, mov apopd ta
Gropa evog detypatog peyéboug v, K < V. Xty Tiun x; avtiotoryiletar n (amdivn)
ovyvéotnta (frequency) v,, dNAadn o PLoKOG apOUOG oL Sely Vel TOGEG POPES
epaviCerot n T x, g eEetalopevng petafintig X oto chvoro TV mapaTn-
pnoewv. Eivar povepd 611 o dBpotspo OAOV TmV GuXVOTATOV ival {60 pE TO
uéyebog v Tov detypotog, SnAaon:

V,+V, +. .tV =V (1)

INo mapddetypa, yo tn petafint X: “apBpdc adehodv”’ Tov wivaka 4 ot Guyvo-
reg Yo Tig TEg X, = 0, X, =1, X, =2, X, =3 givau, avtictoya, v, =8, v, =22,
v,=7,v,=3 pne v, +v, +v, +v, =40. O vmtoloyIGHOG TOV GLYVOTAT®YV YiveTOaL
LE TN O10A0Y1] TOV TOPAUTNPNCEDVY, OTMOC POIVETUL GTOV TOPAKAT® TTivaka 5. Ato-
TPEYOVTOG LE TN GEPA TN AloTa TV dedoUEVOV KaTAYpapOoLLLE KAOE TOpaTpnon
pe GVUPOAKS TPOTO GOV Lo YPOULT | 7 0TV avTioToyn T TG LETOPANTIG.

Mivakag 5
Katavoun cuyvotntov e netafintg X: “aptBudc adehpmv”’ tov nodntov
Tov mivaka 4.

Ap1Buodg ZyETIKN ZYETIKY
AdEAPDV Awhoyn Yvyvomra | Zvyvotnta [ Zoyvotnta
Xi Vi fi fi%

0 M1 8 0,200 20,0
1 HAT AT T AT ] 22 0,550 55,0
2 HAT 11 7 0,175 17,5
3 [ 3 0,075 7,5

XHvoro: 40 1,000 100,0

Av dtpécovpe T cuyvotnTo v, HE To pEYEBog v Tov delYHOTOC, TPOKVTTEL 1|
oyeTiKn ovyvotnra (relative frequency) 7, tg tyung x,, dSniadn

=Yk )
%
[ ™ oYETIKN GLYVOTNTO IGYVLOVV 01 IOIOTNTECG:
) 0<f <lywi=12 .., kapod 0<v, <v.
i) f+f,+..+f =1 apov

v, Vv %
f+f,+.+f =—+2+..+-=
Y v %

_ VitV ety v
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Zovi0wmg, TIg OYETIKEG cLYVOTNTES f, TIC eKQpAlovle £ml TOLG EKOTO, OMOTE G-

BoAriCovtan pe f,%, mhadn f,% =100 7. o mapddetypa, ot oxeTikég GLYVOTN-

TEG Y100 TG TWEG X, =0, X, =1, X; =2, X, =3 mg petafinme X: “apBuog adei-

ooV’ glvon avtiotolywd:

f = 8 0,20, f, _22 0,55, f, _ T 0,175 ka f, = EA 0,075 pe
40 40 40 40

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

Yovenig f,% =20, f,%=55 1%=175 xm f,%=75pue

f,%+ f,%+ £,%+ f,% =100.

Ot mocotteg X, v,, f, yu éva Setypor GLYKEVTIPOVOVTOL GE €VOL GUVOTTIKO Ti-
VoKL, TOV OVOUACETOL TIVOKOS KOTAVORNG GUYVOTITMV 1] OTAG TIVAKAG GUYVO-
THNTOV.
INa o petafint, To covoro tov Cevydv (x;, v,) Aéue OTL anoTEAEL TNV KATOVONT)
GLYVOTIT®Y K1 T0 GOVOAO TV Levydv (x;, f;), N tov levydv (X,, %), TV KoTa-
VOUT] TOV GYETIKOV GLYVOTITOV. XTOV TIVOK 5 TpoLGlalovTal Ol KOTOVOUES
GLYVOTNTOV KOl GYETIKMY GLUYVOTNTOV TG UETAPANTAC X: “aptOpoc aderpnv”
TOV pobntov tov mivaka 4.

AbOporetikés LvoyvoTnres

Zmy mepinTtoon TV MOGOTIKAV METEPINTOV €KTOC Omd TIG GLYVOTNTEG V,
Kol f, ypNOHOTOovvVTaL cLUVRBMG Kot Ol AEyOueves 0OPOISTIKEG GLYVOT-
teg (cumulative frequencies) N, kot ot aBporoTikEg OYETIKEG OUYVOTNTEG
(cumulative relative frequencies) F), ot onoieg exppalovv to mAndog Kot to mo-
GOGTO AVTIGTOO TOV TOPUTNPNCE®Y TOV &lvar pukpdtepeg N {6€¢ TG TIUNG
X.. Zoyva ot F; molamhacialovtan eni 100 exkppaldueves £tol ent Toig exoto,
mradn F,% =100F;, PAéne mivako 6. Av ot TWéS X, Xy, ..., X, HOG TOGOTIKNG
petafAnmge X etvon og avéovoa d1dtaln, 10t N 0OPOIGTIKY GLYVOTNTA TNG TI-
uic x, givar N, =v,+v, +...+Vv,. Opow, n 0BpoloTIKY GYETIK cLYVOTNTA
givar F=f+f,+...+f, ywi=1 2, .., k. o nopaderypa, yoo m peTaPAn-
™M X: “apldpdg 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=£=020, F=f+f=075  F=f+/f+/f=0925«ku
F,=f+/f,+f,+f, =1 o0mote F%=20, F,% =75, F,%=92,5 kot

F,% =100. Eivar povepd 611 15y00vY 01 6YECEIC:
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V1=N1, v2:N2_NI""’vK:NK_NK—1
Ko
f{:Ea ﬂ:F;_Ean fK:FK_FK—I'

IMivakag 6
Katavoun cuyvotintov Kot afpoloTikdv cuyvoTiTov TG LETAPANTIS “aptfuog
AdEAPOV” TV podNTOV TOL Tivaka 4.

Ap1Ouodg Yyet. Yyet. Abpots. | ABpototikr] | ABpototikn
adEAPOV | Zvyvonta | Zoyv. Zoyv. Zoyv. Xxet. Zoyv. | Zxet. Zoyv.
X; Vi Ji £ % N; F; F:%

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

>hvohro: 40 1,000 100,0 — — —

I'pagixiy Hapactaocy Katavouns Loyvornrtwyv

To otoatiotikd dedouéva mopovotdlovtal TOAAEG POPEC Kol VTTO LOPPT] YPOPIKOV
TOPACTACE®Y N daypappdtov. Ot Ypoeikég TOPAUCTACELS TAPEYOVY TO GOON
EIKOVO TOV YOPOKTNPIOTIKOD GE GYECT] LLE TOVG TIVOKES, ival TOAD MO EVOLOPE-
POVCEG KOl EAKVOTIKEG, YmpPic PEPOLO VO TPOCEEPOVY TEPIGGATEPT TANPOPOPI
OO €KEV TOL TEPLEYETOL GTOVG AVTIGTOLYOVG TiVOKEG GuyvoTHT®V. Enti TAéov
HE TaL O1aypAUUATO SIEVKOADVETOL 1] GUYKPLOT| LETAED OHOEWOMY GTOLYEI®V Y10 TO
1010 1 Y10 S10POPETIKG YOPUKTIPLOTIKA.

Y7rapyovv S14¢popot TpOTOL YPUPIKNG TaPOLGINoTS, OVAAOYQ LE TO €100G TV Oe-
dopévav mov &yovpe. Onwg OPMG 01 GTATIOTIKOL TIVOKES £TGL KO TO GTATICTIKA
Slypdppato Tpémel vo. cuvodevovTol omd o) Tov TitAo, B) TNV KAIHoKo UE TIg
TIWES TV peyebdv mov anetkoviloval, Y) To vaopvn e Tov eneényel cuvndmg Tig
TIEG TNG HETAPBANTAG Kot &) TNV TTNYY| TV SEG0UEVOV.

a) Pafooypouua

To papdéypappo (barchart) ypnoyomoteiton yio T ypagikny Tapdctacn Tov Ti-
OV pog TotoTikng petafAantg. To pafdoypappo aroteleitor and ophoymdvieg
oTNHAEG OV 01 BAcelg Toug PBpickovtal Tave otov 0plldvTio 1| TOV KATAKOPV(PO
aéova. Xe kaOe Ty g petapintmg X avtiotoryel pio opfoydvia GTHAN TNg
omoiag To VYog gival 160 pe TNV avticTolyn GLYVOTNTA 1 GYETIKY GLYVOTNTA.
‘Etot éyovpe avtictoyyo 10 pafodypappa cvyvoTiTOV Kol T0 Pafodypoppo.
GYETIKAOV cVYVOTNTOV. TOc0 N amdotacn Heta&h TV 6TNADY 0G0 Kol TO PRKOG
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TV Bacedv Tovg kabopilovrar avbaipeta. Xtov Tivaka 7 YOVUE TNV KOTOVO-
U1 cLuVOTATOV TNG HETAPANTAG X: “omacyoinon otov eAevbepo pdvo™ Kot oTa
oynuata 1(a), (B) To avtictowya pafdoypapioto GUYVOTHTOV KOl GYETIKMY GL-
LVOTNTOV.

Mivaxkag 7
Katavopn cuyvotitov yio v anacyoAnon otov eEAe0Bepo ypovo Toug TV
nabnTov Tov wivaxa 4.

etk ZyeTIKN
i Amacyoinon Soyvotnta | cuyvotTa | cuyvotnTa
X; Vi f; Ji%

1 Yroloylotég 3 0,075 7,5

2 AbBAnTionde 6 0,150 15,0

3 Alookédaon-vTiocKo 6 0,150 15,0

4 Movoikn 11 0,275 27,5

5 Tniedpaon-Kwvnuoatoypdeog 9 0,225 22,5

6 AwPoopa eEnoy. Bipriov 3 0,075 7,5

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

Mepikég popég og €Eva pafdoypapio GUYVOTHTOV 0 POAOS TV dVO aEOVOV givat
duvaTov vo avtioTpagel, Ommg eaivetal oto oynue 1(B), Tov TapioTdveTal TO
PAPIOYPALILO GYETIKOV GLYVOTATAOV TG dtag petafAntie. Av Béhovue va cv-
YKPIVOULE TOV TPOTO OV TEPVOLV TOV EAEVLOEPO YPOVO TOVG TOL OLyOPLO. KO TOL
KopiTola, TOTE KOTAGKELALOVUE TO POPOOYPOLLN GYETIKMY GUYVOTHTMV TOV GY1|-
patog 1(y), dnwg mpoxvmtel ond Tov Tivako 4.

@

12 1

10 4

8 4

HY

AbnTiopog

Awaokédaon -
Nricko
Movoum
Tniedpacn-
Kwnuatoyp.
AwiBoopo
eEwoy. P

()

Ao

Alo
AiBaopio
gEwoy. PPr.
Tniedpacn
Kwnpatoyp.

Movoukr

Awokédaon

AOnTiopog

H/Y

0,1

®

02 S 03

PaBodypappo cuyvotitov (o) Kot GYeTik®v cuyvotHTev (B)
Y0l TV OTAGYOANON TV HadnTOV ToV TivaKa 7.
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fi% 50 7
45 - —
40 A i )
35 - O Ayépwe [ Kopitow
30 A
25 1

MLEJY .

T
H/Y AOMTiopdg  Awookédaon  Movoikn Tniedpaon-  Adfacpo Alho
Kuwnuatoypagpog eEmoy. Piriov

)
PaPodypapipo oYETIKOV GUYVOTATOV Y10, TNV OTAGYOANON TV HadnTdV ToV Tivoko 4
avaAoya pe o eOAO.

p) dwaypoupa Loyvortwy

2TV mEPINTOON TOL £YOVUE 10 TOGOTIKY LETAPANTA 0vTi TOV paOOyPALOTOS
ypnoyomoteiton to drdypappa cvxvotitov (line diagram). Avtd polalet pe to
pafdoypappa pe povn Stapopd OTL AvTi Vo ¥PNCULOTOIOVUE GUUTAYT 0pBoydVia
vy@vovpe og k€Oe x; (voBéTovtag OTL X, <X, <...<X.) pio kGOeTn ypapun pe
unKog ico mpog TNV avtictoymn cvyvotnta, OTMS eaivetol 6To oynua 2(a). Mmro-
povue emiong avti TV GuYVOTHTOV V; 6TOV KABETO AEova va BAAovUE TIC GYETL
K& oUYVOTNTES f;, OMOTE £XOVUE TO LAY PUUNE GYETIKAY GUYVOTITOV.

Evavovtag ta onueia (X,,v;) 1 (x;, f;) éyovpe 10 Aeydpuevo morbymvo cuyvoty-
TOV 1] TOADYOVO GYETIKMOV GUYVOTI|TMV, OVTIGTOLY0, OV LLOG VoLV L0l YEVIKY|
W0Ea Y10, TN LETOPOAN] TNG GLYVOTNTOG N TNG CYETIKNG CLYVOTNTOG OGO LEYOUAMVEL

N T g petafintmg mov eéetdlovpe, PAéme oynpa 2(P). @
25 - 25 -
Vi Vi
20 - 20 -
15 - 15 -
10 - 10 -
5 5
0 . . . | . 0 . . . .
0 1 2 3 0 1 2 3
adéhpra adEhpra

(o) ®

Aldrypoppo cuyvotHTeV (o) Kot ToAdY®mvo cuyxvotRToV (B) yio ™ petafint “aptOpuog
adEAP®V” TOL TivaKa 4.
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) Kvxiiko Avaypapuo

To kvkMKké daypappe (piechart) ypnoylomoleitor yio Tn YpOPIKN TOPAGTACN
TOG0 TOV TOLOTIKOV OGO KOl TOV TOGOTIKMY OEO0UEVMVY, OTAV Ol OUPOPETIKEG
TIWES TG HeTaPANTNG ivorl oyeTikd Alyec. To KUKAMKO dtdypopLpla eivorl £vag K-
KMKOG 510K0G YMPIGUEVOG GE KUKAIKOVG TOUELS, T EUPadE 1, 1I50dVVaL, TO TOEN
TOV OMOimV EVoL avAAOYa TPOG TIG AVTIGTOLKEG GLYVOTNTES V; N TIC GYETIKEG G-
AVOTNTES f; TOV TAV X, TNG LETAPANTAG. AV GOUBOAICOVLE e ¢ TO OVTIGTOXO

T6EO0 £VOG KUKAIKOD TUAIOTOG GTO KUKAIKO SLAYPOLLLL GUYVOTATOV, TOTE

360°

o, =V,

. =360"f ywi=1L2,..,«k.
210 oYNUa 3 TOPIOTAVETOL TO AVTIOTOLYO KUKAMKO SIUYPOLLLLO GYETIKOV GUYVOTY]-
TOV TG “omacyOAnong Tov pantodv” yuo ta dedopéva tov mivaka 4.

AGBocpo
eooy. PPA.
Tniedpac - (7.5%)
Ao (5%)

Kuwnpot.
(22,5%)

Kokhkd dudypapipo oxetikav A 3%)

GLYVOTHTOV TNG UTOCYOANONG

TOV HoONTOV Yo to 0edopuéval AbMnTiopog
oL Tivaka, 4. (15%)
Movoikn
(27,5%) Awokédaon -
Nrioxo (15%)

0) Znuerdypappo.

Otav érovpe Alyeg TapaTnpnoELS, 1) KATAVOUTN TOVG LITOPEL Vo TEPLYPAUPEL PE TO
onpewwypoppa (dot diagram), 6to omoio ot TIES TOPIGTAVOVTOL YPAPIKA GOV
onueia vVIePavm evog optlovTiov GEova. 1o oyNUa 4 EYOVLE TO CNUEIOYPOLLO
TV xpovev (oe Aentd) 4, 2, 3,1, 5,6, 4,2, 3,4, 7,4, 8, 6,3 mov ypetdotnKov
dexomévTe LabNTES, Yo va AVGOVV Eva TPOBAN L. @

o—
——
o—ee
[5%)
Sfecee
W

(=)}

-

%)

xpovog (o€ Aemtd)
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&) Xpovoypouua.

To ¥povoypaLLLOL 1] XPOVOAOYIKO LAY POLLLLLOL XPT|CULOTOIEITOL Y10l T YPOPIKT) OTTEL-
KOVIoT TG dtoypovikng e£EMENG EVOG OTKOVOLKOD, S1LOYPAPIKOD 1) GAAOL LE-
véBovug. O opldvtiog dEovag ypnoomoleitol cuvROmG Mg AEOVOC LETPNONG TOL
YPOVOL KoL 0 KAOETOG ¢ AEovag pétpnong g e&etalopevns HETaPANTIG.

210 GYNUAL 5 £YOVLLE TO YPOVOYPOLLL TOV TOGOGTOV OVEPYIOS GTN YMPA LOG Ot

70 1990 £wg t0 1995. (IInyn EXYE). 7%
: ®

[Tapatnpovue 6Tt 6TO YuVOUKEio TAN- 4 | _—

r e ’ , / OIVI;LR',I/,
Ououd vapyel cLoTNUATIKG PEYOAD- |,] —

TEPO MOGOGTO AVEPYING, YOP® OTIG 8 10
EKOTOOTIONEG HOVADEC. ZTO O1AGTNHO
1993-95 10 mococTO avepyiag £xet
otafeponombel yopw oto 6,5% 7y
TOVG AvOpeG Ko YOp® 610 15% Yo Tig
yovoikeg.

ZOvolo

Appeveg

8
6
4
2
0

1990 1991 1992 1993 1994 1995

[Mocootd avepyiog otnv EALGS

Ouaoonoinon twv Hapotnpijcewv

Ot Tivakeg GUYVOTHTOVY KO KOT™ ovoAOYioY T avTioTot)o Oloypappata ival 00-
OKOAO VO, KATAGKELAGTOVV, OTOV TO TANH0G TOV TIHOV (oG LETABANTAG elvar ap-
KeTd peydro. Avtd pmopel vo cvufet gite omnv mEPINTOON LG SIOKPITNG LETO-
BAntg elte, MOAD TEPIGGHTEPO, GTNV TEPITTOOT LLOG GUVEXOVG LETAPANTAG, OOV
OLTH UTOPEL VO TTAPEL OTOLOONTOTE TIUN GTO SIACTNHO OPIGHOD TNG. X VTEG TIG
TEPIMTAOGELS Elvar amapoaitnTo vo tagvounfovv (opadomomBodv) ta dedopéva o
pikpo mAnBog opdadwv, Tov ovoudlovral Kot KAaoels (class intervals), éto1 dote
K60e T va avikel povo og pia kAdon. Ta dxpa tov KAdcemv kolodviot opra
TOV KAMGGeov (class boundaries). Xvvi0wc v100gTobE TV TEPITTOOT TOV [
KAAoN TTEPIEXEL TO KATM AKPO NG (KAELOTH aploTePd) aALG Oyl TO AV® GKPO TNG
(avowktr] 8e&1d), dnAadn mov ot KAAGELG eivat Tng Lopeng [ , ). Ot mapatnpnoelg
Kké0e KAdong Bewpodvtarl OUolES, 0TOTE UITOPOLY VA “avTITPos®TELHOVYV” omd
TIG KEVTPIKEG TINEG, TaL KEVTPO dNAadT KABe KAdong.

* To mpdto Prpa oty opadomoinomn TV dedouévay givat 1 ekloyn Tov aptBpov
K TV opadmv 1 kKAdoemv. O apBudc avtdc cuvnbmg opiletar avbaipeta amd tov
gpguvnT cOUPVa pe TV Telpa Tov. ['evikd dpmg propel va ypnoiporombet g
00N YOG 0 TOPAKAT® TIVOKOG:
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Méyebog detypatog | ApBudg khdoemv | Méyebog detypatog | ApBpog khaocewv
\4 K \4 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 Prua givar o TPocdIOPIGUOG TOV TAATOVG TV KAdcemvy. TTAG-
T0G MOG KAGGNS ovordleTal 1 610popd TOV KATOTEPOL OO TO AVATEPO OPLO
™G KAGONG. TNV TAEOVOTNTO TOV TPOUKTIKOV EPUPLOYDOV 01 KAAGELS £YOVV TO
010 TAGTOG. PLGIKA VILAPYOLV KOl TEPUTTMGELS OTOV EMPAALETAL O1 KAAGELG VO
€YovV AV1co TAATOC, OGS, Y10 TAPASELY O, OTIG KATOVOUEG EIGOONUATOG, UEPDV
amepylog KTA. [0 vo, KOTOGKELAGOL|LE 1IGOTANTEIG KAUGELS, XPNOUYLOTOIOVLE TO
gupog (range) R Tov detypotoc, SnAadi| T S10popd TG LKPOTEPNG TAPATHPTONG
OO TN LEYOADTEPT) TOPATHPNOT) TOV GLVOAKOD detypatog. Tote vroAoyilovpe T0
TAATOG € TV KAdoe®V dtapdvtag To eXpog R 614 Tov apBpod tov KhdcewV kK,
GTPOYYLAEDOVTOG, OV XPEWOTEL Yo AOYOLG SIELKOALVONC, TAVTO TPOG TO TAV®.

* To endpevo Prpa eivor  KOTAGKELT TOV KAACE®V. EEKIVOVTOG OO TNV L-
KpATEPT TAPOTI PN O, 1] Y10 TPAKTIKOVG AGYOLG AlYO 10 KAT® 0 TNV KpOTEPN
TOPUTPNOT, Kot TPocHETovTag KaOe popd To TAGTOG C ONUIOVPYOVUE TIG K KAG-
o€1G. AvtovonTo givat 6T M peyolvtepT T Tov delypatog 0o (mpémet vay) aviKel
OMWGONTOTE GTNV TELELTALO KAAGT).

*  Télog, yiveror n dwahoyi] Tov Tapatnprcemv. To TAnog Tov Tapatnpcemv
V, TOL TTPOKVATOVY artd TN Sradoyn Yo Ty KAdoM | }(&ksiwl oVYVOTTA TNG KAG-
G1)G OVTNG 1) CVYVOTNTA TNG KEVTPIKNG TNG X, 1 =1, 2, ..., k.

‘Ecto, yio mapdderypa, 01t and ta dedopéva tov mtivaxo 4 eEetalovpe 10 Hyog
TV podntav. To Yyog Tov padntov, OTMG £xEl KOTAYPAUQEL LE T oA, diveTa
GTOV TAPOKAT® TivaKa 8.

Hivakog 8
To vyog (og cm) TV pedntodv g [ Avkeiov, dnmg £xel KoTaypapel oTOV
mivoka 4. Xe aykOAEG EYOVILE TN UIKPOTEPT] KOl TN LEYOADTEPT TIUT.

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

[Moapatnpovue 611 T0 €0pOC TOV detypartog eivar R =191-156 =35. Enedn &yovpue
v =40 mopatnpnoels, ypnotponolovpe kK = 6 kidoelg. To mAdtog Tov KAdoe®v
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givart c=R/k =35/6=5,83 ~ 6. Av Bewpnoovpe og opyn TG TpdTNG KAAGNHG
10 156, B Eyovpe Tov emdpEVO TTivaka 9.

[Ipénel va mpooeytel Ot

*  Kopio mopoatipnon dev pumopet va peivel €€ amd kdmoto KAGGN.

o Ot xevTpKég TYEG S1PEPOLV LETAED TOVG OGO KoL TO TAUTOG TV KAUCEMV,
7oV £d® glvar ico e 6.

*  Mia mopatpnomn IOV GLUTITTEL LE TO AVe AKPO pog KAGong Bo tomobetn-
Oel katd ™ S10A0yn otV AUESMG EmOUEVT KAGoT. [o Tapdadetypa, o podn-
¢ ne Hyog 180 Ba tomobetnBel oV TEUTTN KAdom [180,186).

Iivoxog 9
Katavopég cuyvotitev (andAnTmv, oYeTIK®V, afpoloTiK®dV) Y1 To 6£dopéva.
ToL Tivoka 8.

Kevtpég ZYETIKN Abp. Zyert.
KAdoeig TIHEG Awhoyn Zoyv. | Zuyvomta | ABp.cuyv. Soyv.
[ -) X; v; f;% N; F;%
156-162 159 [ 2 5,0 2 5,0
162-168 165 1 8 20,0 10 25,0
168-174 171 L ] 12 30,0 22 55,0
174-180 177 H | 11 27,5 33 82,5
180-186 183 T 5 12,5 38 95,0
186-192 189 ll 2 5,0 40 100,0

Xhvolo — 40 100 — —

Iotoypaupa Lvyvorytwy

H avtictoym ypaeikn mtopdotacn evog mvoKo GUYVOTHTOV UE OUAOOTOIEVH
dedopéva yivetar pe to Agyopevo wotoypappa (histogram) cuyvotntov. X1ov
oplovtio a&ova evoc cuotaTog opboymviey aOVOV GNUEIMVOLLE, LE KOTOA-
AnAn KAipoka, to Oplo TV KAAGE®MY. XT1 GUVEXELN, KATAoKEVALovUE S10d0)IKA
opBoyodvia (16100¢), and kabéva and to onoia £yl Pdon ion pe to TAATOG TNG
KAAoNG Kol VYog T€TOl0, MOTE TO0 EuPaddv Tov oploymviov va 16ovTon pe T
oVYVOTNTA TNG KAAONG VTG,

a) Kiaceig Toov Ilidrovg

OewpdVTAG TO TAATOG ¢ OC LOVAS LETPNONG TOL YOPAKTPLOTIKOD GTOV Optl-
govtio aéova, to Hyog kabe ophoywviov eivar i6o TPOg T GLYVOTNTA TNG OVTI-
oTOYMG KAGONG, £TG1 MOTE VO IoYVEL TAAL OTL TO gPPaddv TV opboymviov gival
ioo pe T1g avrtiotorreg ovyvotntec. Emopévmg, otov Katakopveo dEova e Eva
6TOYPOpUE GUYVOTHTOV BALOVIE TIG CLYVOTNTEG. ME AVAAOYO TPOTO KOTOCKEL-
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aletal Kol TO I6TOYPUUNO CYETIKAV GLYVOTHTOV, OTOTE 6TOV KabeTo déova Pa-
{ovpie TIG OYETIKEG GLYVOTNTEG,.
AV 610 1GTOYPAULOTO GUYVOTHTOV BE®PGOVE dVO OKOUN VTTOOETIKEG KAAGELS,
oTNV apyn Kot 6TO TEAOG, UE CLYVOTNTA UNOEV KOL GTI| GLVEXELD EVMGOVUE TO,
péca Tmv v PBacemv tov opboyoviov pe evBhypappa Tuquota, oynuatiletol
10 AeYOUEVO TOAMIY®@VO ocvyvoTiTOV (frequency polygon). To epfadov tov ywpi-
oL Tov opiletal amd T0 TOAVYWOVO GLYVOTNTOV Kol Tov opllovTio d&ova givat ico
HE TO AOPOIGUE TV GLYVOTHTOV, ONANOT e To pEyebog Tov deiypatog v. Opota
KaTOoKEVALETAL OO TO 1IGTOYPULLO CYETIKDOV GLUYVOTNTOV KOl TO TOAYMVO G)(E-
TIKOV GVYVOTHTOV L pPaddv ico pe 1, (PAérme oynpa 6).
12 1 /\\ 03 T /\ @
Vigo + \ fi 0,25+
o N
6T / \ 0,15+ / \
41 / N 0,1 T N\

AN xﬂ
21 0,05+
/ N ’
0 / \ | 0 |

156 162 168 174 180 186 192 156 162 168 174 180 186 192
Ywyog (ce cm) Ywyog (og cm)

(o) ®
[otoypappa Kot ToAbywvo (o) cuyvoTHTOV Kot (B) OYETIKOV GUYVOTATOV Y10, TO. 3€60-
péva tov mivako 9.

Me 1ov 1010 tpomo Katackevdlovtan @
Kol T0 16Toypdupate a0poloTiK®V -
GUYVOTHTOV Kol aOposTIKOV oyeTt-  Fiog
KOV 6VYVOTINTOV. AV EVOCGOVUE GE £VOl 08T
r , ’ 0,7 T
toTdYpappa aepf)tcrl}(cov GUYVOTHTWY 06 4
T 08814 dxpa (OxL péca) TV Ave Pa- 0,5+
oeov Tov opboywviov pe gvbBoypap- 04 T
po TUNuato. Ppickovpue To TOADY®VO g;
00poLoTIKAOV GVYVOTITMV (0give) TNg 014
KOTOVOUNG. XT0 GYNUe 7 TOpLoTAVETOL 0 — . :

156 162 168 174 180 186 192

TO 10TOYPOULLO KO TO TTOADY®VO afpot-
YPOLLLLL Y p Yyoc (& om)

OTIKAOV GYETIKOV GLYVOTNTOV Yo TO
VYos TV pabntov tov mivaka 9.

p) Kidoeig Avicoov IlAdarovg

Onwg mpoavapépope, cuvnbog emiéyovpe kKAGoelg ioov mTAGTovG. Ymhpyovv
OUMC KOl TEPITTMOCEIS TTOV EIVOL OTOPOITNTO VO EXOVUE KAAGELS OL0POPETIKOD
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TAATOVG OTTMC, Y10 TOPASEIY U, OTNV KOTOVAAWMGT VEPOD Kol MAEKTPIKOD PeD-
LOTOG 1] OKOLLOL KOl TTEPUTTMGELG OOV 01 GVYVOTNTEG GE KATOLEG KAUOELS VoL €ivait
TOAD WKPEC OTOTE YIVETOL GLYYDVEVGT KAGGEMV.

‘Eoto, yu napadetypa, n didpkeia (o€ Mapkeia TAEQ. XoyvomrTa

sec) V = 80 mAepovnudtov mov &yt- o€ sec v;

vav Toxoia amd v Kivntd TMAEP®VO, 0-20 20

N omoia divetal 610 SmAave mivoka 20-25 20

GUYVOTATOV. 25-30 24

To avTioTOL(0 IGTOYPULLLLL GUYVOTHTMV 30-40 16
>HvoAo v =280

KoTOoKEVALETAL TTAAL, £€TOL (MGTE TO
euPadov kabe opboymviov vo 1600TL LE TN GLYVOTNTO TNG AVTIGTOYNG KAAGTC.
Apa, av ¢; givat To TAATOG TG KAGoNG | e ovyxvotTa v, , T0 Vyog Tov ophoymvi-

, V., . , , ,
ov Oa givar v, =L, i=1, 2, ..., k. ETopéveg, yuo TNV KoTo.GKELT TOV 1GTOYPALLLLOL-
C;

1

TOG GUYVOTNTOV XPELOLOUACTE TO TAATN TOV KAAGE®MY Kol TOL YN TV opboywvi-
®V. Avtd 61vovTol 6TOV ETOUEVO VUK.

Aldpketo, THAEQ. [TAdtog Soyvotra Yyog Yyog
o€ sec. KAGoMg v; v s ;%
€i i Ci v 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 10TOYpOUO cLYVOTHTOV dlvetal oto oyfua 8(a). Ilapatnpodue 611 T0
afpotopa tov eppaddv A0V TV opboyoviav eivat ico pe To cuvorikd péyebog
delypatog v, 6mowg onAadn cupPaivel Kot 6TO 1GTOYPULLO LE KAAGELS 160V TAA-
TOVG.

— 6 - —
v; ¥

4 4 | Di 54 —
3 1 4

2 34

1 21

0 +—— : 1

0 10 20 30 40 o :
AGpkelo TNAEQ. GE sec 0 10 20 30 40
(CY) (9)

Iotoypappa cuyvotTeV (o) Kol GYETIKOV cuyvoTiTeV (B)
g O1APKELNG TNAEQOVNUATOV.
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Me avéloyo TpdmO KOTAGKELALETOL KOl TO IGTOYPOLULN CYETIKMY GLYVOTHTOV,

(oymua 8(B)) apkel va ¥pnoomomacovpe og Hyog TV ophoywvimv To AdYo TV
0

OYETIKMOV GLYVOTHTMV TTPOG TO TAGTOS TOV KAGGE®Y, SNAady v, = M

C,

i

Kounvies Lvyvortwy

Edv vrobécovpe 611 0 aplBudc Tov KAAGEOV Yo pio Guveyn HETaPANT sivot
OPKETA LEYAAOG (TEIVEL GTO AMELPO) KOl OTL TO TAATOG TV KAAGEWV Elval apKeETA
pkpd (teivel oto undév), 10TE 1

r 037 @ TOAVY®VIKY]  YPOUUN  GUYVOTHT®V
Co30f //\ telvel vo Thpet T Hopef oG opo-
0’22:_ \ MG KopumoAng, m omoia ovopdaleton

[ Kopumod ocvyxvotitov (frequency
0151 curve), 6mwg deiyvel To oyua 9. Ot
0,07 —/‘71 \ KOUTOAEC GLYVOTHTOV EXOVV UEYAAN
[ l EQOPUOYN OTN XTOTIOTIKY], OTOL Ot
150 160 170 180 190 200  OIOTNTEC TOVS UTOPOVV VOL XPNGLLO-
Yyog (o€ cm) nom0Bovv 1o TV e€aymyN YPNOIUOV
Kopmoin ocvyvotntev yio 1o vyog GUUTEPAGUATAOV.
TV podntov tov mivaxa 4

H popen tog xatovopng cuyvotitev e£0pTATol 0o T0 TAG VUL KOATOVEUTLEVEG
0l TOPATNPNCELS GE OAN TNV EKTOGT TOV EDPOVS TOVG. MEPIKEG YOPOUKTNPIOTIKEG
KOUTOAEG GLUYVOTITMV IOV GUVAVTALE GUYVE 0TI EPAPLOYES STIVOVTOL GTO OY1|-
pa 10. H xatoavoun (B), pe “kodmvoedn” poper] AEYETOL KOVOVIKT] KOTOVOUN
(normal distribution) xou mailel omovdaio poro otn Lratiotikn. Otav ot mapotn-
PNOELS “KATAVELOVTAL OLOIOUOPPA GE EVa OIAoTNUA [a, f], OT®S GTNV KOTAVOUN
(), N xatavopn Aéyetal opordpopen. Otov o1 TaPUTNPACELG OV EIVOL GUUUETPL-
K6 KOTOVEUNUEVES, 1 KOTAVOUN AEYETOL AGVUUETPN UE OETIKT AcLUUETPIO OTTMG

oV KoTovoun () 1 opvnTiKy acVUpETpia OT®G 6TV Katavoun ().

_N

() B ) ()

Mepikég o paKTNPLOTIKES KOTAVOUEG GLUYVOTITOV
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E®PAPMOI'EY

1 « A6 TO TOLDYOVO GYETIKAV 0OPOIGTIKAOV GUYVOTI|TOV TOV TUPUKAT® O10-
ypappartog va Ppedei

0) TO VYOG X*, KAT® amd 10 omoio avikel 10 25% 1OV padntov

B) To T06067T6 P TOV PAONTAOV TOV £X0VV VYOS péypt kol 170 cm.

AYZH

o) AkolovBovue T dadpoun 4B, dnwg PaiveTal 6To S1aypappa, Kol EEKIVOVTOG

and to onueio (0, 0,25) mnyai- Fi019-
voupEe TapAAANAQ TPOG TOV AEOVa 0,81
4 r ’ 0,7 4
0X péypt o aBpo1oTIKO S1dypOUOL 0.6+
Kt petd kdbeto otov dEovo OX pé- ot
; =0,35 <
xpt 10 onueio (xX*,0). To x*=168 033
0,2
glvat to {nroduevo vyog. ol A LB
0 f=
p , 170
B) Opota, akolovBmvTog 156 162 x'=168 174 180 186 192

dadpoun I'A and to onpueio (170,0) katodfyovpe, dTm Gaivetal 6To oYRua, 6TO
onueio (0,p). To p=0,35=35% givar To0 (NToduUEVO TOGOGTO.

2 « XT0 OUTAOVO IGTOYPUUIO CYETIKAV GLYVOTNTOV 6P oTnKe KaTtd LaB0g To
opBoyavio ™G kK aoNg [2-5). Eav g2
, .y , =0
£ivol YvOG6T6 0TL dEV VIAPYEL pI- Sy
606c ave tov $1000, va keto- S 01 | | | 0 [
5 4 A 0 1 2 3 4 5 6 7 8 9 10
OKEVAGETE TO 0pOOYDOVIO CVTO. Mio0bc (0f sxutovidos §)

AYZH

Emedn) €yovpe évo 16TOYpappa GYETIKOV cLYVOTRTOV (£, %), T0 d6poicua
TV gufaddv olwv Tov opboyoviov Ba mpénet va wovton pe 100. To gpPaddv
0V Tp®OTOL opboywviov elvan E =(1-0)-10=10, tov dedrepov opboywviov
E, =(2-1)-20=20, kou tov t€taptov E, =(10-5)-5=25. Apa, 10 eufaddv tov
tpitov opBoywviov Ba eivar

E, =100 (10 + 20+ 25) = 45. gx

Enedn o mhdoc Tov opboymviov  § 121

givat 5-2=3, 0o byoc tov B gi- = ' o 1 2 3 4 s ¢ 7 8 o
Mic06¢ (o€ exatovtddeg $)

10
val 45/3=15, dnwg eaivetol 6To

dmhavd oynua.



AXKHXELY

1. H BaBporoyia 50 poutnrdv otig e€etdoelc evog podnpartog iva:

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. KOTOUOKEVAGETE TOV TIVOKO KOTOVOUNG GUYVOTITOV Kol CYETIKMV
GLYVOTNTOV (ATOAVTOV KOl 00POIGTIKMV).

B) Am6 tov mivaxko avTd Vo EKTIUNGETE TO TOGOGTO TMV POLTNTAOV TOL
mpov Babuod 1) kdto arnd ™ Bdon (LikpodTepo Tov 5) ii) dprota (9 1
10) iii) TovAdytotov 7 oAAE TO TOAD 9.

2. Ovmopamdve gortntég fray avtiotowya ayopla (A) 1 kopitoio (K):

>R A P>
> AR
AR >R
> > >
AARNAP>A
AARNAA P>
> > > > >
> > A AP
> > > >R
AP A P>R

No GUUTANPOGETE TOV EXOUEVO TIVOKO ¥PTCLLOTOIDVTIOG OTOAVTEG G-

LVOTNTES.
BaOuoloyia
dovro <5 >5 2Hvoro
A
K
2hvoro

3. No petatpéyere ToV TPONYOVUEVO TIVOKO GLYVOTHTOV TNG AoKNoNG 2
G€ TVOKO GYETIKMV GUYVOTNTOV EML TOIG EKATO:

o) OG TPOG TO GHVOAO TMOV POLTNTAOV
B) ©g Tpog To PVLo (YPAHHES)

v) ©¢ Tpog T Padporoyio (cTHAES)
KOl VO, EPUNVEVGETE TO, AMOTEAEGLOTAL.
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XPNOUOTOIDVTOG TOV TOPUKATM TIVOKE GLYVOTHTMV, TOL OIVEL TNV KO-
TOVOUT] TOV OPLBLOD TOV NUEPDV OTOVGIOG GO TNV EPYOCIO TOVG AOY®
acévelag 50 epyatdv, va Bpedet o aplBudS Kol TO TOGOGTO TOV EPYUTOV
OV OTOLGIOGAV:

AplBuog | Zoyvomta | ApBudg | Zvyvotnta
o)) TovAdytotov 1 nuépa : .
NHEPWV NUEPOV
P) mave omd 5 nuépeg 0 12 5 8
v) amd 3 €m¢ 5 MuUEPES 1 8 6 0
d) T0 TOAD 5 MUEPEC 2 5 7 5
e 5 U 3 4 8 2
€) axpimg 5 nuépec. 4 - 0 1

No GUUTANPDOCETE TOV TOPOKAT® TIVOKOL.

X Vi Ji N; 5 Ji% F;%
1 10
2 4 0,20 6
3 0,60
4 25
5 2
6
20OvVoLo

No KoTacKEVACETE TO O1AYPAUILO CLYVOTHTOV TOV Padod Madnparti-
KAV Y10 T ayopla Kot Kopitoia (yoprotd) Tov mivaka 4.

To dnpoeihéstepa EEVa LOVGIKA GLYKPOTHLLOTA TOV 18 ayopudv tov mi-
vaka 4 noav:

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

No koataokevdoete o) t0 pofdOypapite Kot B) T0 KUKAIKO OLOyPOLLLILOL
GYETIKAV GLYVOTNTOV.

e éva KOKMKO dtdypoppo maptotavetol 1 fadporoyio tov 450 poadntov
evog Nvpvaciov og 1éooepig katnyopies “Apiota”, “Alav Koioc”, “Ka-
ADS” ko “Lyedov Karmg”. To 30% tov podntav Exovv enidoon “Alav Ka-
A0¢S”. H yovio tov kukAikobd topéa yio v enidoon “Koloc” eivar 144°. Ot
pobntég pe Pabpo “yedov Kahms” etvor SutAdotol twv podntov pe “Apt-
010, Nol LETATPEYETE TO KUKAMKO SLOYPOLLLO GE POBOOYPOULLLO. CYETIKOV
ocvyvotNTeV. [16601 podntéc Exovv emidoon TovAd IoTOV MOV KOAMG;
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10.

11.

12.

Am6 10 1960 €wg to 1998 (Ilpotabinuata A" E6vikng) o [avabnvaikog
&xel kataktnoel 15 tithovg, o0 Olvumiokog 12, 1 AEK 9, o ITAOK 2 ko
Adpioa 1. No KoTooKkeLAGETE TO PUPOOYPUULO KO TO KUKAIKO S1dypoLpL-
L. GYETIKMV GLYVOTNTOV.

[Mapaxdto divovtal To petdAMo Tov Tpay PEPIKES YdpeG oto 170 Ev-
ponaiko [Tpotddinua Xtifov, to 1998. Na mapactadovv ta dedopéva
0TA 6€ £va PAPOOYPOLLLLOL.

Xopa Xpuod Aonuévia | Xdaikwo
M. Bpetavia 9 4 3
Teppavio 8 7 8
Pooia 6 9 7
IMorwvia 3 4 1
Poupavia 3 2 2
Ovxpavio 3 2 1
ItoAia 2 4 3
IToptoyokio 2 3 1
Iomovia 2 1 4
ToAlio 2 1 1
EALGSOL 1 0 2

To kpodopata 660 Low®wddV | ‘Etoc | Epnng {wotip | Hratitida A

vocov and 1o 1987 émg 10 | 1987 85 351
1997 Stvovton oto Suthavo | 1988 58 254
nivaxa. (IInyn: EKEITAIL) 1989 123 273
No KoTooKEVACETE TOL OVTI- 1990 178 172
;i 1991 134 213

oTorya YPOVOYPaUUOTO KOl | 1992 201 127
V0. TO, GYOMAGCETE. 1993 241 123
1994 252 259

1995 338 295

1996 296 107

1997 256 131

To TopokdT® 6£d0UEVE AVTITPOGOTELOVY TNV enidoon 50 vroyneiov
Yo TV TPOGANYN TOVG € Lual 1O1OTIKT 6X0AN (KAipaka 0-10).

6785147399253867768130149
0978612354664328877655924

o) No Tapaotioete To 0e00UEVO GE EVOV TIVOKE, GUYVOTNHTMOV.
B) No KoTaoKEVACETE TO SIYPOALLLLO CYETIKMV Kol 0POIGTIKOV GYETL-
KOV GLYVOTTMV.
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v) Av 1 oxol Belnoel va Tapel 660G eiyav emidoomn peyaidtepn 1 ion
Tov 8, mOGovg Ba Tapet;

d) Av 1 oo Thpet povo 10 36% TtV vroyneiny, T enidoon TPEnEL va
£XEL KATO10G Y10l VO ETAEYETL;

N
]

3
13. Aimha diveton povo €va opBoydvio amd to % fg
IGTOYPOLLILO. TOV ETHGLOV EIGONUATOG TOV S, 10
owoyevelwv pag mepoyns. Ti mocootd 8 5
OLKOYEVEIMV TNG TEPLOYNG ELYOV ELGOO LA ;2 Uy 20
15.000 gvupd £mg 20.000 gvpd; £1608npa (o€ YA £0pD)

=
VO GYETIKOV GLYVOTATOV Y10, TO VYOG TV E
ayopLOV NG TAENG TOL Kot 0 Kabnyntg to ==
d€ypaye cav AdBoc. Eiye dikio o kabnyn-

™G,

10
14. "Evag pafntg ékove To SImAavo TOADYm- l
1

150 160 170 180 190
Vyog (o€ cm)

1. No KoTacKEVACETE TO AVTIGTOLYO YPOVOYPALLOTA Yio TOV TANOVGLO TV
vnowwv o) Aésfov, B) Odcov, y) Zaropivag pe Paon ta dedopéva TOL
nivaka 2. Tt cuoumépacua GuVAYETE;

2.  O1BePourmBévteg Bavatol amod ¥pnon vapKoTIKOV katd to £ 1988-1998
(1o to 1998 émg 8 Ampiiiov) cvppwva pe Tov Opyoviopd katd tmv Nap-
kotikov (OKANA) ftav 62, 72, 66, 79, 79, 78, 146, 176, 222, 222 kot
65 avtictoya. Ao avtovg etyape 7,4, 2,2, 1,4, 8, 7, 14, 22 ko1 6 péypt
ko 20 etayv, 43, 51, 34, 44, 47,49, 71, 90, 98, 99 ko 33 and 21-30 etdpv
Kol 01 LVTOAOITOL NGy Ave TV 30 ETMOV.

Noa Tapactafovv ta £dopEVE 0VTA GE LOPON TIVOKA.

3. Noa mapactafovv to Tapamdve ded0UEV TNG ACKNONG 2 GE LopPT Tiva-
KOL 0VOUPOPIKEL LLE TO £TOG KOl TO VA0 TOV ATOU®V, oV YVOPILOVHE OTL 0T
Tovg PBePfarmbévteg BavaTovg amd ¥p1Hon VOPKOTIKOV Kot tao £t 1988-
1998 o1 8, 10, 7, 5, 9, 8, 11, 14, 20, 20 ko 9 avticToryo NTOV YUVOIKEC.

4. To TopaKdT® XPOVOYPOLE OTVEL T GYETIKT] GUYVOTNT TOV VEOV TTUYL-
ovyov Mabnuotikdv og OAn v EAAGSa and 1o 1930 émg 10 1995 ava-
Aoya e To OAO. o) MEAETMVTOG TPOGEKTIKA TO YPOVOYPOLLLLO. QVTO TOLOL
ovunepacpata e€ayovral;, ) O cvVOAMKOS apBUdc VEOV TTUY L0V WOV
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MobOnpotikov to £tog 1995 firav 789. I166ec ooV 01 yuvaikeg Kot 1001
ot avopeg; 7) O aptBpog TV yuvoik®v mov £yvay mroytovyot Mabnport-
KV 10 £10¢ 1974 fioav 173. I16cot oav ot dvopeg Tov £ytvay TTuy 1oV oL
MoOnpaticoi to id1o €1og; 6) [16G01 Avopeg Kol TOGES YOVOIKEG POV
nTuyio Mabnuatikdv otnv EALGSa to 1985;

%

100
0 oo \
p-6

80
0 b o00  9¢

60 - rﬂfn;f
50 —o— Avdpseg

40 —— [uvaikeg —
30

20
10 H/ N

0 9
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 £

. Nat 600¢i ko vo eppunvevTel T0 YpovOYPaLLLL TOV E60UEVOV TOV TTivako, 1

yio Ké0e opddo NAKIOV.

. 2TOV TOPOKATO Tivoke SIVETOL 1 KOTOVOUY] GUYVOTHTMOV TNG GLGTOAIKNG

wieong 150 yuvakov nikiog 17-24 €16V OV YPNGLLOTOIOVY TO PAPLOKO

A y10 xémota Tabnon kot 200 yuvork®v, avaloyng NAKIiag, Tov yp1oiLo-

0100V TO Pdppako B.

o) No GuYKpIVETE TO TOGOGTH YUVOUIK®V TOV Toipvouy T eapuaka A kot B
K0l £(0VV GLGTOAKY| Twieom peyolvtepn 1 ion towv 130 mm Hg

B) No Kataokevdoete To ToADY®mVA 00POIoTIKMOV GYETIKMOV GUYVOTHT®YV,
YPNOLOTOIDVTAG TOVG 1010V AEOVES GUVIETAYUEVMV.

Yvotolkn wieon | @dppoxo A | ®épuaxo 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
20VOA0 150 200

IInyn: YnoBetucd dedopéva
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7. O ypovol (o Aemtd) Tov yperdotkay S5 pabntéc va Aboovv éva tpo-
BAnuo dtvovtor 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
4 35 28 104 11,9 123 29 28 1,5 4,1 59
3,1 87 28 38 130 30 64 32 59 70 82
o) No. opLad0momoeTe T 0£d0UEVO 68 KATAAANAO 0p1Od KAAGEWV.

B) Na katackevdoete Tov Tivaka pe TIG cuxvottes v;, f,%, N, F;%.

v) No KotooKeVAGETE TO TOADYMVO GYETIKOV GUYVOTHTOV Kol 00po1oTl-
KOV GYETIKAOV GLUYVOTITOV.

2.3 METPA OEXHY KAI ATAXIIOPAY

Ewcaywyn

Ex10¢ 0md 100G 0TATIOTIKOVG TIVOKES KO TO, OOy PAULOTO VITAPYOVY Kot aptOun-
TIKQ PETPOL LE TOL OO0 UTOPOVLE VO TEPLYPAWYOVLE LLE GUVTOUIO L0l KOTOVOUN
ovyvotNTeV. H yvdon tov HETpOV auTdV S1EVKOADVEL KOl TNV TOPATEPO. GTO-
TIoTIKN enelepyacio Tov dedopévoy. Eotm, yio mapddetypa, Evag kabnyntg o
0mo10¢, Y10 VoL GLYKPIVEL dVO dlapopeTikd TUAHata A kot B g 100G tééng mg
TPOG TNV €MIO00N TOVG € £val padnpa, Tpe Tuyaio 10 pabntég and kabe Tunpa.
H BaBporoyia tovg 6to pdbnuo cvtd nTov:

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

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

Ta StoypappoTo oXeTIK®V cLYVOTHT®V divovtal ota oynpata 11(a), (B).

fi % (A) fi% (B) @
40 1
30 30 1
20 20 1
10 | | 10
9 R I U O O A
10 11 12 13 14 15 16 17 18 19 20 10 11 12 13 14 15 16 17 18 19 20
BoOpoioyia BaOpoloyia
(o) (B)

[Mopatnpovue 6t 1 Pabduoroyia Kot TV 600 TUNUATOV EIVOL GUYKEVIPOUEVN
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YOpw oto 15, aAld T0 deVTEPO TUN MO TOPOVGLALEL peyaivTepn dtacmopd fadumy
amd 10 TPATO. Anhadny, ot fabpoi Tov B’ tuipatog lvon mepltocdtepo d0.6KopTL-
oUEVOL YOP® omd pia “kevipikn” Tiun. Ot évvoleg “keviptkn| T Kot “dacmopd
TOV TOPATNPNGEOV” LaG dIVOVV TO £pEOBIGHA Y10 £VOV OKOLLO TO0 GUVTOLO TPOTO
TEPLYPAPNG TNG KOTAVOUNG EVOG GLVOLOL dedopévmv. [ va opicovpe oniadn
Kol péTpa (apBuntikd peyedn), mov va pog dtvouvv a) tn BEon tov “kévrpov”
TOV TOPATNPNCE®V 6TOV 0p1LdvTio dEova kat B) T S106TOPA TV TOPATPNCE-
®V, ONANON OGO OVTEG EKTEIVOVTOL YOP® amtd TO “KéEVvTpo” Tovg. Ta mpmta To
KaAovpe pérpa 0éong g Katavoung (location measures), eved o de0TEPQ. HETPO.
owacmopdc | pétpa perafinrétnrog (measures of variability).

Extog amd ta pétpa B€ong Ko S106mopds oG KOTAVOUNG TOAES POpEG tvat
AmOPaiTNTOg KOl 0 TPOGOIOPICHOG KATOIwV GAA®V HETp®V, Tov kabopilovv
popen g xatovounc. Katd méco oniadn n avticToryn KOUmOAN GUXVOTHTOV
gtvarl ocvoppeTpikn 1 Oxt og mpog Vv gvbeia X = X, Yo dedopévo onueio X, Tov
a&ova 0x. Ta pétpa avtd, Tov cLVNOMG EKPPALOVTAL GE GLVAPTNON UE TO HETPOL
0éomg Ko daomopds, kadovviol péTpa acvppeTpiog (measures of skewness).
Yroioyilovtog amd €va chVOLo dedo-
LEVOV KATTOL0L A0 TOL VO TEP® UETPO,
UTOPOVLE VO EYOVLLE L0 GOVTOUN TE-
pLypaPN G HOPENG NG KOUTOANG
cuyvoTTOV. X10 oynua 12 ot koumd-
Aeg ouyvottev A4 Kot B givol cuppe-
TpIKéG pe To {610 “kévipo” X, aAld
N B &xel peyaldtepn petafintotnto
ano v 4. Ot kapumdreg I ko 4 &i-

»
»
X

Vol aGOUETPEG, HE TN I Onwg Aépe va
mapovctaletl Betikn acvupeTpia kot ™ 4 apvntikn acvupeTpia. To “kévipo™ g
I" glvan apiotepodTepa Tov X, eved e 4 givar de€iotepa tov X . H 4 mapovcidlet
peyaAvtepn petafintotnta omd m .

Métpa Oéong

To o cvvnBiouéva PHETPA TOL YPNCIUOTOLOVVTOL Vi, TV TEPLYPAPN TNng BEomg
€VOC GLUVOLOVL dedOUEVOV TEVK oTov opllovTio dEova 0X, ekppalovtog v “kotd
HEGO OPO” AmOGTACN TOVG OO TNV apyn TOV aEOvaV, glval o aplunTikKodg HEGOG
N néomn ) (arithmetic mean or average), n 61Gpecoc (median) kot 1 KOPLET 1
emkporovoa T (mode).
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a) Méon Twun (x)

H péon tyun evog GuvoAov v TopatnpioE®Y AMTOTEAEL TO GTOLOALOTEPO KOL (PN~
GUOTEPO LETPO TNG ZTATIOTIKNG Kot 0pileTal g To GOpOIGLO TV TOPUTNPHOEDY
d1d Tov TANBOVG TOV TOPATIPICEDV.

Ortav oe éva detypo peyébovg v ot mopoatnpnoels pog petafAntme X sivan t, t,,
..., t, T0TE M péom Ty cupPorileton pe X Kot divetal omd T oxéEoN:

\4
t
t1+t2+...+tV=,Z:1:’=1 L ; (1)

X =
v v VA=

\4
6mov 10 GVUPoAO Zt, TOPIGTAVEL [L10. GLVTOUOYPOPia TOV 0fpoicHaTOg

i=1
t +t, +...+t, Ko SwPdaleton “afpoopa v £, and i=1 €mogv”. Zoyvd, dtav dev
VIApYEL TPOPAN U GVYYVONG, GVUPOAILETOL KO (OC Zti N KOO T OTAYL [ Zt.

Y& (ol KaTavou GUYVOTHT®V, OV X, X, ..., X, €tvar ot Tipég tng petafAnme X
LE GUYVOTNTEG V,, V,, ..., V, OVTICTOLYA, T HEOT TN opileTal tloodvvapa amd T
oyéon:

K
XV, + XV, +.+ XV le.v,. 1 &
lel 272 K‘K=l=}( — XV
vV, tV,+..+V, ZV Vo
i
i=1

2)

H mopandvo oyéon icoduvapa ypaeetor:

K K
V.
_ i
=) xL=2 %
=V i=1

OTOV f; Ol GYETIKEG GLYVOTNTEG.

Mo mapaderypa, n péon enidoon tov pobntov oto tuRpa 4 o givor coupwvo
pe mv (1)
%, - 13+13+14+...+18 :@:
10 10

N 160dVVAUN 0O TOV OVTIGTOLYO TIVOKE, GLYVOTNTOV COUPOVA UE TNV (2).

15
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BoOuog | Zvyvomro _ >xv, 150 s
X Vi XiVi 4= N 10
13 2 26
14 1 14 , . .
s 4 60 Opoilwg, vroloyiletal kot n péon
16 ) 9 enidoon ywo. To TURUA B,  omoia
18 | 18 glvon maAL

20voro v, =10 2x;v; =150 X, =15.

Eniong, to pécso vyog twv 40 pabntav mg I Avkeiov tov wivaka 8, cOpeova 1e
™ oyéon (1) eivan X = %(1)8 =172,95 cm.
INo guKoAOTEPO OUMG VTTOALOYICUO YPTCULOTOIOVLE TOV TIVOKO GLYVOTATOV, OTMG
aVTOG SIVETOL TOPOKAT®, OLASOTOLDVTAG TO, 0EO0UEVA GE K =6 KAAGELS.
Av x, etvar 1o kévipo g i KAGoNg kot v; M avtiotoyyn cuyvoTnTa, TOTE GOUPMVOL
pe m oxéon (2) n péon T Ba givar:
Fo 26093010 os

v 40
[Mopatmpovpe 611 ot dVo pEGes TYEG TOV 1510V GLVOAOL dedOUEVMV dev gival
akp1Pag ot idtec. 1o opeileTan avtn 1, £0TO KO UIKPT], S1APOPA;
H dwpopd avt) opsiie-

TOL GTO YEYOVOS OTL KaTd Yyog | Kevtpikéc
TNV opadonoinom veobE- 6¢ Cm TIHEG Zoyvomta
cape OTL oL mapaTnp- Yi Vi XiVi
oelg kabe KAdong eivon 156-162 159 2 318

, 162-168 165 8 1320
OHOLOHOPPA  KOTOVEHIM= | 168174 171 12 2025
péveg Ko OTL Ot TLLEG TNG 174-180 177 11 1947
HETAPANTAG OE KGOE KAG- 180-186 183 5 915

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

TNV OVTIGTOYYN KEVIPIKN

T X, H vwo0eon avt) onpoivel andAglor TANPOQOPIOV Y10t TIC APYIKES TILES.
Xavovpe houdv Alyo wg mtpog v axpifela kepdilovue opumg ypovo!

p) Lrabuikos Méoog

YT1G TEPMTMGELG TTOV diveTan dlapopeTiky] Bapdtnta (Eppacn) oTig TIES X, X,,
...» X, €VOG GLVOAOL dedoUEVMV, TOTE 0vTi TOV aPOUNTIKOY PHEGOL XPNGULOTOLOV-
pe tov otafpispévo aplOpnTikd péco 1 otadpiko péco (weighted mean). Edv
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oe KAOe TN X, X,, ..., X, d0covue dapopeTiky Bopvtnto, mov EKPPACeTaL pE
TOVG AeyOHEVOVG GLVTEAEGTEG 6TAOMoNG (BapdnTag) W, W,, ..., W,, TOTE 0 GTad-
UIKOG p€cog Pploketal amd Tov TOMO:
\4
XW +X,W, +. X W,

f: =
WoHW, W,

i=1

xi Wi
\4

i=1

[No mapdaderypa, pe 1o véo cHOTNHE, Yo TV E0AY®OYN €vOG pabnt oty Tpt-
ToPaOa exkmaidevon Oa cvvvmoroyilovror o Babudg X, Tov amoivtnpiov TOvL
Eviaiov Avkeiov pe cvvtedeot (Bapoc) w, =7,5, o Pabuodg X, oto te0T de&io-
TNTOV pe cLVTEAESTH] W, =1, 0 Babpdg X; oto 1o Pacikd pdbnua pe cuvierest
W, =1 kot o BaBpodg X, oto 20 Paciko padnua pe cuvielest w, = 0,5. Eav évog
nantg méper Toug Pabpodg X, =16,5, x, =18, X, =17 xar X, =16,6, 161€ 0
oToOKOG HEGOG TNG emidoomng Tov Ha eiva:

16,5x7,5+18x1+17x1+16,6x0,5 167

—=16,7.
7,5+1+1+0,5 10

Y:

y) Aiduecog (0)

Ot ypoévol (o€ AemTd) OV YpeldoTnKoy 9 Habntég, Yoo vo AbGouvv Eva TpoAnua
elvat: 3,5, 5,36,6,7,4,7, 8 ue péon tun X =9. Iapatnpovpe Opmg 61t 0t OKTO
amd TIC EVVEN TaPUTNPNOELS efvat pukpdTepeg Tov 9 kat pia (axpaio Tiun), 1 omoio
emnpedlet kot T péomn T givat, opKeTE LEYOADTEPN TOL 9. AVTO oNpaiveL 0TI T
péomn Tun dev evdeikvoutal og PETpo BEong (“kEVTPo™) TOV TAPUTNPICEDY OVTOV.
Avtifeta, Eva dAlo péTpo BEong mov dev emmpedletal amd aKpaieg TAPATNPNCELS
glval n dwdpesog (median), 1 omoia opileTon wg e&ng:

Aldpesog (8) evog OelylaTog v Tapatnpioe®my o1 omoies Exovv dlataydel og
avéovca oelpd opiletor ¢ 1N HEGOLN TOPUTPNON, OTOV TO V Eival TEPITTOC
apfuog, 1 0 pécog 6pog (MuUIdbpoicua) TV 600 HECHI®V TUPUTNPICEDY
otav To v gival aptiog aptipog.

INo Topaderypa, yio vo Bpodpe T S1peso TV 0e0UEVOV:
a)3,4,0,6,58,1,1,6,1,2,8,9
B)3,4,0,6,58,1,1,6,1,2,8,9,9

epyolopaote og eENG:



88

o) ‘Eyovpe v =13 moapatmpnoels, ot omoieg e avovoa celpd etvat:
01 112 3 45 6 6 8 8 O

Apa, n d1dpecog lvan | pecaio mapatnpnon (EPSoun ot oepd), 6 =4.

B) ‘Eyovpe v =14 mapotnpnoelg ol omoieg o€ av&ovoa Gepa etvat:
0111234566 889 0

Apa, 1 ddpecog gival to MudOpolcpa T@v dVo pecainv mopatnpoe®y (g
4+5

¢Bdoung kot 6ydong otn celpd), dMradn o = — 4,5.

[Mopatmpovpe 611, | didpesog eivar 1 T Tov ywpilel £vo GHVOAO TopaTPoE-
@V Gg 0VOo 160, HEPN OTAV Ol TOPUTNPNGELS AVTEC ToToBeTNOOVV e Gepd TAENG
ueyébovc. Akpiéotepa, n didpecog ivar n T Yo v onoia to ToAd 50% twv
TOPUTNPNCEDV eIVt LIKPOTEPES Amd VTNV Kot TO TOAD 50% TV Topatnpioewy
etvat peyoAVTEPEG Ad TNV TIUN ALTNV.

Awgueoos o Ouadomomuéva Asdouéva,

OepoE TO, SEGOUEVA TOV VYOLS TOV HodNTOV 6ToV TTivaka 9 Kot To avTicTol-
YO 1GTOYPULLO 0OPOIGTIKMY GYETIKMV GLUYVOTHTMV LE TNV TOAVYOVIKT YPOLLUT,
oynuo 13. H d1dpuecog, 6mmg opiotnKe, avTIGTOYEL OTNV TR X =8 NG LETO-
BAns X (otov oplovtio dEova), £tot wote T0 50% TV mapatnpicE®V Vo gtval
pkpdTEPES M 1oeC TOL J. AnAadn], N ddpecog Ba Exel abpoloTIKY GYETIKN GL-
womta F, =50%. Epdcov otov kdbeto d&ova éyovpe Tig aBpOoIoTIKEG CYETIKES
oVyvOTNTEG, amd To onpeio A (50% tov mapatmpnoemv) eépovpe v AB//0X kot
ot cvvéyela | BIN L 0x. Tote, oto onpeio I avtiotoyel 1 d1dpecog d Tov ma-

patnpnoemv. Ankodn, & ~173. @

100 + Fi%
M4+ ———
80 +

21 7% M

60 +

so A _ _ _ ________

40 +

30 +

20
04—

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

156 192 x
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0) Exatooctyuopia (P,)

Onwg opicape ™ d1dpeco J, €Tl dote T0 TOAD 50% TV TapaTNPcE®Y Vo, &i-
VoL LIKPOTEPES TOL J Kot T0 TOAD 50% TV mapatnpnoewv va etvar peyoldtepeg
TOV 0, UTOPOVUE aVAAOYO Vo opicovue Kol To eKatosTnuople (percentiles) P,
k=1,2,..,99. Ovtég B, P, ..., Py xopilovv t cvvokikn cuyvotmta o 100
too pépn. Emopévmg, avaloywg kot pe Tov opiopud g dtapécov, opilovpe mg
K-gxatooTioio onpeio 1 P. ekatootpoOplo £vOS GLVOAOL TAPATNPTCEDV TNV TIUN
ekelvn Yo TV omoia 10 TOAD k% TV TOPATNPNCEMV EtVaL PKpOTEPES TOL P Ko
70 oAV (100 — k)% TV TOpATNPGEOV Elvor LEYAADTEPEG OO TNV TUN VTN V.
Ewwn mepintmon exatootnpopiov etvat ta Py, Py, P, ta omoio kodovvto Te-
TopTnuépra (quartiles) ko cupforiCovrar pe Q, Q, kau Q;, avrictouya.

INo o Q, éyovpe apiotepd 0 TOAD 25% TV TOpATNPNCE®Y Kot &1 TO TOAD
75%. Opowa yio to Q; éyovpe aplotepd T0 TOAD 75% TV TOPOTNPHCED®V Kot O€-
&4 10 oD 25% tov mapatnpnoewv. IIpopavds to O, = P, GUUTINTEL KOl PLE TN
dbpeco, dniadn Q, =48. Ta pétpa avtd xpPNoYLOTOLOVVTAL APKETE GLYVE Yo T
HEAETN €VOC GUVOAOL SESOUEV®V.

Yoyvd yuo evkodio 0 VITOAOYIGUOG TV TeTapTnropiov Q kot Q; &vog cuvorov
dedopévav yivetarl katd mpootyyton vroloyilovtag Tig SPECOVS TOV TPADOTOV
K0l TOV 0€VTEPOV GOV TOV JOTETAYUEVOV TOPATNPGE®Y, avtioTorya. [ mo-
PASELYLLOL, TPOKEWEVOD VO, VITOAOYIGOVIE TO TETAPTNHOPLO TOV dedopévey 3, 4,
0,6,58,1,1,6,1,2,8,9, epyaldpocte og e&ng:

*  ATdooovpE TIG TapaTNPNoELS o avEovca 6elpd peyEdovg:

‘Exovpe v =13 mapatnpnoelg, ot onoieg o avéovca oelpd giva:
01 112 3 45 6 6 8 8 0

*  Ymoloyilovpe T SLAUECO, OTMG TPOAVAPEPULLE:

H didpecog eivon ) Bdoun otn oepd Topatipnon, oniadn 6 = 4.

* Ymoloyilovpe 1 S1GUECO TOV TPOTOV LIGOV TOV SOTETAYUEVOV TOPATPN-
eV, ONAOON TOV TOPATNPNGE®V TOV gival aplotepd tov J. H Ty avtn givat
0 Q:
H didpecog tov mapatnpricemv mov gival apliotepd Tov d, SNAadn TV

1+1

011123, ¢lvanto Q, = 5 =1.

* Yroloyilovpe ™ O16EGO TOV SEHTEPOL UICOV TOV JLUTETAYUEV®OV TOPOUTIPN-
cE®V, NAOIT TOV TaPUTNPHGE®V OV givar de&1d Tov d. H tyuf avt eivar to Q;.
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H d16pecog tov mapatnpioemv mov etvar de&ld tov d, dniadn twv 5 6 6 8 8 9,

elvan 10 Q, = % =7. (Opwg to axppéc, copemva pe Tov optopd etvor Q, =6).

Exatootnuopio e Ouadoroinuéva Asoouéva,

O vToAOYIGUOC TV eKaToGTNUOPI®VY (1 TETAPTNHOPI®V) GE OpadOTOMUEVE, OE-
dopéva yiveTor OTmg Kot 6T S1AUeEso omd TO TOAY®OVO 0fPOICTIKOV GYETIKOV
ovyvotNTOV. X10 oxnua 13 divovtar ta Q, Q, =4, Q; ko P, P, yio T dedopéva
ToV Tivaka 9, and 10 onoio PpicKovpEe KATA TPOGEYYIoN:

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

¢) Emxparovca Tiuny (M)

21NV TEPINTOOT U1 OPLOSOTOMUEVOV SESOUEVOV ETKPATOVGH TN 1] KOPLOT)
(mode) M, opileton g 1 mapatpnon e ™ peyordtepn cvyvotnta. Eivor tpo-
QOVES OTL M EMKPATOVGA TN UTOPEL VoL OPLGTEL KO GTNV TEPITTMON TOLOTIKAOV
dedOUEVOV, VD T AR LETPOL TTOV €idape opilovTal LOVO Y10 TOGOTIKA SESOE-
va. ['o Tapdderyuo:

o) H emucpatovca Ty (emtkpatohoo anacyOAnon) yio Ty aracyOAncT) TV Lo-
Ontov Tov mivaka 7 otov eAevepo xpovo tovg eivar M, = “Movowkr)”.

B) H emkpatovca i Tov aptfpod tov adeAodv Tov pantdv otov mivaka 6
gtvor M, =1, dnradn ot teplocoTepes okoyEveLes (55%) &xovv dVo matdid.

v) T va Bpodpe v mkpatoNGa T TOV TOPOTNPN- X; v,
ocewv 0112223444557 S8, xotackevalovpe 10 0 1
dumhavod mivako cvyvotntev. Ot Tiuég 2 ko 4 etvorn ko 1 2
01 000 EMKPOTOVCEG TIUES, Y1oT Kabepad £xel ouyvoTNTA 2 3
3. BAémovpe €6® OTL 1) eMIKpATOVOW TN UTOPEL VoL Unv 3 1
glvarl povadikn. Otav &govpe dVO KOPLPEG, M AVTIGTOL- 2 g
AN KaTovopun cvyvotitev A&yetol diképven (bimodal), 7 1
EVAD OTOV £YOVLE TOALEC KOPLPEG AEYETAL TOAVKOPLOT) 8 1

(multimodal).

0) Otav 6leg o1 mopatnpNoelg Eivorl SLOPOPETIKES, TOTE AELLE OTL OEV VIAPYEL EML-
kpotovoo . Etot, yuo tic mapatnpnoeg 0, 1, 2, 7, 8, 9 dev Eyovpe EMKpoTon-
oo, TY.
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Emxparovoa Ty ce Ouadoroinuéva Asdouéva,

Otov €yovpe opadomompéva (TocoTikd) 6e00UEV GE L6OTANTELS KAAGELS, TOTE
Bpiokovpe Tp®dTO TNV EAKPOTOVGO KAAGT i, SNAadn TNV KAGoN pE TN peyaAy-
TEPT GUYVOTNTO.
Ynobétoviag, Onmg £yovpe MOM OV~ 12- 8
(QEPEL KOl TPONYOLUEV®MG, OTL Ol Tapa- Vi
TNPNOELS OTIS KAGOELS KOTOVELOVTOL
OLLOLOLOPQQ, 1] ETKPATOVGA TIUT TPOC-
dwopiletar, Onwg oivetal 6To0 NTAAVO
oynua 14, ¢ n teTunpévn 1oL onueEiov 67
TopNG Z twv euBhypappov tunpdtomv 4717

Kot BA. 1o oyfuo avtd divetar 1 Kopv-

N Y10 TO VYOG TV LaONTOV TOL TivaKe 2
9. Katé mpocéyyion n kopven (emkpa-
T€6TEPO VYOG) elvar M ~ 173 cm.

156 162 Li=168 174 180 186 192

Métpa Aracmopag

Yta mponyodpeva eldape 0Tl o HETPA BEoMG TapEYovV Kamoto TANpopopia yio
NV Katavopn €vog mANBucprod. Avtd UG dev ETOPKOVVY, Y10 VO TEPLYPAYOLV
TANPOG TV KATAVOLY], OTOG SIUMIGTOCALE STV apyn TG § 2.3 cuykpivovtag Tig
Babporoyieg Tov pobntodv 6vo tpunpdtev A kot B ota oynpata 11(a), ().

Evo o1 fabporoyieg twv 600 tunpdtov 4 kot B £govv ioeg péceg Tnég x, =x, =15
Kot ioeg dapécovs 6, =0, =15, glvar ovepd OTL 01 KOTOVOUES TOVG SAPEPOVY
OMUOVTIKG 0¢ TPOG TN petafAntdmtd tovg. Ot fabuoi tov Tufpotog A givon me-
PLOGOTEPO ““GLYKEVIPOUEVOL” YOP® Ao TN HEST TIUN, VG, ovTiBeta, o1 Pabuol
oV TUNMaTog B dtoomeipovial meptocotepo, Exovy nAadn peydleg amokiicelg
YOpw amd T LEST TIUY| TOVC.

Mopddinio Aowmdv pe o pétpo BEomng kpiveton amopoitntn kot 1 e&étaon Kd-
OOV PETP®V d10omopdg 1 LeTafANTOTNTOS, ONANSY| LETPOV TOV EKPPAlOVV TIG
ATOKAIGEIC TOV TIUOV HOG LETOPANTAG YOP® amd T HETPOU KEVIPIKNG TAONC.
Tétown pétpa Aéyovtor pérpa owomopds (measures of variation, dispersion
measures). To omovdatdteEPH LETPO. SIUCTOPAS EIvaL TO EDPOGC, 1| EVOOTETAPTNO-
PLOKT ATOKALOT), 1 SLOKOLOVGT] KO 1] TUTIKT TOKALoT).
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a) Evpos (R)

To amlovoTEPO 0o TO PHETPA S10GTOPAG ival TO EDPOS 1 KVpaven (range) (R),
7ov opiletal g 1 d1aPopd TNG EAGYIOTNG TOPATPNONG OO TN UEYIOTN TOPOTN-
pnon, dniadn:

Evpog R = Meyoivtepn mapotnipnon-Mikpdtepn Tapotipnon

"Etot, yuo tn Pabporoyio Tov Tuipatog A to 0pog gival R L, =18—13=5,evo y10
T0 TpUNpa B, R, =20-10=10, Tyég mov emPePoidvovy Tt TPAYUOTL GTO THNILO
B éyovpue peyolvtepn daomopd Pabpoioyicg Topd oto TURHA A.

Otav &rovpe opadomompéva dedopéva, to Hpog divetatl amd tn dapopd Tov
KOTAOTEPOL OPIOV TNG MPMOTNG KAAONG OO TO AVAOTEPO OPLO TNG TEAEVLTOING
KAdong. To 0poc TV VY®OV TOV pHodntdv Tov delypatog otov mivako 9 sivol
R=192-156 =36. [Ipopavmg, to €0poc 6€ opadomompEVE dedOUEV UTOPEL VO
SlpEPEL EAAPPAOG amd TO ovTioTolyo dgdopéva TPy avtd opadomoindovv. o
TAPASELYLLO, TO EVPOG TMV VYDV GTOV TivaKe 8, Tpv avtd opadomonBovv, Ppri-
Kope 0Tt glval R=191-156 =35.

To €bpog elvar éva apketd amhd péTpo, mov vroroyiletar gvkoia de Bempeitan
OU®¢ aSlOmoTo PETPO dAoTOPAs, YroTt BacileTar udvo oTic dvo axpaieg mapo-
TNPNGELG.

p) Evooreraptyuopiorxo Evpos (Q)

To gvdoteTapTnpopLaké gvpog (interquartile range) elvai n d1apopd ToL TPOTOV
tetaptuopiov Q; amd to tpito tetapTUOplo Q,, SNACN:

Q=Q3_Q1

Y10 peta&d Tovg dSotnua tepthapPdvetat To 50% TV TopaTNPCE®YV.
Enopévog 660 pukpdtepo givat avtd 1o didotnua, 1060 peyoivtepn Oa eivar n
CLYKEVTPMOT TMV TIUAOV KOl AP0 LKPOTEPT 1 SLOCTOPA TV TILAOV TNG LETAPAN-
™G,

Amo to 6edopéva Tov oyfjpnatog 13 Bprroape kotd tpocéyyion Q =168, Q, =178
EMOUEVMG TO EVIOTETAPTNLOPLEKS gVPOG etvat Q =10. Anradn To 50% tev podn-
TOV Exovv Dyog petacd 168 kot 178 cm.
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y) Adroxvuaven (s°)

"Evag dAlog tpdmog Yol voL vToAoYIGOVLE T SGTOPA TV TapaTNPioemy t, t,, ...,
t, pag petafintg X o Ntav va apapécovpe T péon T X ond Kabe mopa-
TPNoN Kot va, fpodpe Tov aplfunTikd HECO TV dOPOPOV CVTOV, dNAUON TOV
aplopo:

(t, —X)+(, —X)+...+(f, —X) :;(E—f)

v v

O ap1Bpo6g Opms owTdHg gival 160G pe PNdEY, apon

t—xX)+(,—Xx)+..+(, —Xx t+t,+. 4+t v _ o _
(4 =B+ (6 =F) ot (4, =F) i+ttt VE__
v v v

't avtd, g éva HETPO S10GTOPAG TOIPVOVLLE TOV HEGO OPO TMOV TETPAYMOVOV TMV
amoxAicemv TV ¢, amd T péon Ty Toug X. To pétpo avtd Kaleitor dStakvpavon
N dwemopd (variance) kot opiletor amd T oyéon

2_1‘/ =2
s —v;(t,- X) (1

O T0m0g aVTOC OTMOOEIKVVETAL OTL UTOPEL VO TTAPEL TNV 1GOSVVAUT LOPPT:

1 \4 (itlJ
AR @)

V |z \4

N omoio S1EVKOAVVEL OTUOVTIKG TOVG DVTOAOYIGHOVS KUPImG OTOV 1 LEGT T X
dgv elvar aképoatog aptOuoc.

Orav €yovpie Tivaka GLYVOTNTMV 1) OPASOTOIEVE dEdOpEVE, 1) StokbaveT| opi-
Cetat amod T oyéon:

s* =lZK:(xi_)_C)2vi 3)
Vi

N TNV 16030Va U LOPPN:
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Xy, 4)

OmMov X, X,, ..., X_ Ol TWHEG TNG HeTAPANTHG (1] Ta KEVTIPOL TOV KAAGEMV) HE aVTi-
GTOLYEG CLYVOTNTEG V,, Vs, ..., V

P

INo moapadetypa, n dwkvdpoven g fadporoyiog Tov podnTodv T0L TPURHATOG A
etvar coppova pe v (1)

, (13-15+(13-15)° +(14-15)* +...+ (18 =15)* 20
T 10 10

b

eVA Yl Tovg pabntég Tov Tunuotog B Ppiokovue sf; =6,6, mov emiPePaidvel
) Swmictwon pog 6t Pabporoyio tov pabntdv Tov THUqHeTog B mapovstilet
peyaAvtepn petafAntotnta omd 1 faduoroyia twv pobntdv Tov TunpaTog 4.

Opoimg, 1 dtaKOUAVET) TOL VYOV TGV LOONTOV Y10, T0 OLOOOTOMUEVE. SESOUEVDL
TOV Tivoka 9, vroloyiletar cOHpemva pe tov Tomo (3), dng Paivetal GTov Emo-
pevo mivoko:

Kldoeg | Kevrpkég Zoyxvotnta
[-) TYES X; v, x} XV, X7,

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
ZHvohro: v =40 — ;v = Xy, =
6930 1202760

Enopévac:

i

v |S %

« 2
1| [Zx"v’} 1 6930’
st=—1 ) Xy, -~ = — 11202776 — =53,4
40 40
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Ed&v voAoyicovpe ™ dtaxduaven omd To [ OULaSOTOUEVE OEOOUEVO TOV TIVOL-
xa 8, Bpiokovpe s° =50,9. H dtapopd avt) opeiletor 6tnv amdAEL0 TANPOQOpi-
oG MOY® OUAd0TOINCTG TV TOPATPCEDV.

0) Tomixny Anoxiion (s)

H dwaxcopoaven givar pia a&10motn TapapeTpog Slacmopds, oAAG Exel Evol LELo-
vEKTNUO. Agv exppaletal He TIG LOVAJES e TIG 0Toiec EKPPAloVTaL Ol TOPTH-
pnoels. [Na mapdderypa, av ot Tapatnpnoelg ekepalovtal 6 cm, 1 SIKDLOVOT
ekpaletor o cm?. Av Opmc mapovpe tn Oetikn tetpoyovikn pila g dtakduay-
ong, Ba Exovpe éva pétpo draomopdc mwov Bo exepdletar pe v 1010 povada pe-
TPNONG TOL YOPUKTNPIOTIKOD, OT®S aKpIPmG gival Kot OAa Ta AL, péTpa BEonc,
nov g€etdoape Emg tdpa. H mocdmra avtr Aéyetal Tumkn amdkion (standard
deviation), copfoAiiletor pe S ko divetar amd T oyéon:

s=vs?

H tomu) amdrkAiion yuo to Yyog tov podntov tov wivaka 4 gival and 1o tpon-
YOOLEVO TOPAdEY D S = m = 7,3 cm, av 0T VTOAOYIOTEL 0O T OLLOSOTOL-
nuéva dedopéva Tov Tivaka 9,1 S = \/@ =7,13 cm, av vToAOY1IGTEL OO TOL UM
opadomonpéva. dedopéva Tov Tivaka 8.
A&ilel va onueimbel 6TL av 1 KOUTOAN GLYVOTHTOV Y10 TO YOPOKTNPIGTIKO TOL
eEetalovpe givatl Kavovikn 1 TEPITOV KAVOVIKT, TOTE 1) TUTTIKT] ATOKALOT S £XEL TIG
TOPOKAT® WOOTNTES:
i) 10 68% mepimov TV TOPATNPNCEDV

Bpioketon oto SdoTno

(X—s5,X+5)

i1) 10 95% mepimov TV TOPATNPNCEDV
BpiokeTon oto ddoTno
(X —25,X +25)

iii) 0 99,7% mepinov TV TOpATPNCE-

oV PBpioketon 610 d1doTN LA

_ _ X-3s X-25 X—s X X+§ X+2s X+3s
(x =3s,Xx +3s) : ' : : :

4 68% —>

>
»

Y. ...

iv) 10 £0pog 1600TOL TEPiMOL pg &L TV ) 9995;/;’/
1%
k&G amokAicelg, OnAadn R~ 65.

A
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2vvreleotig Metafoling (CV)

‘Ecto 611 and éva deiypa gikoot pabntav g A" Tvpvaciov Bpikope péco Pa-
poc X, =40 kgr kot tomikny andxhion s, =6 kgr, evd and éva devtepo deiyua
TpLavta padntov g I Avkeiov Bprikape péoo Bapog X, =75 kgr kat tumiky
amoxkhon s, = 6 kgr. Onog avtilappavopacte, sivar Aabog va movpe 6t to Pd-
pog TV padnTdv Tov Avkeiov £yetl Tov 1610 Pabud petafintdémrag pe to Pépog
TV podntov tov Npvaciov, kaboécov 1 Bapvtnta mov Exovv ta 6 kgr 610 PéGo
Bapoc Twv 40 kgr givar SopopeTIKY A QLTIV TOL £XOVV GTO PEGO PBAPOG TV
75 ker.

Axoun, ag vrobécovpe 0Tt 0 pECOG HIoBOg TV VYNAOPaOIOY VITEAMA®Y Hiag
etaupetag A elvon x, =2.500 € pe Tomikn andkAon s, =420 €, eved Yo TOVG VoA~
MAovg pag etarpeiog B etvon x, =1.400$ pe tomikn omdkAion s, =3508. Xy
TEPIMTMOTN OVT EYOVUE OLOPOPETIKEG LOVADES PETPNONG TOL IGO0V, EMOUEVOG
01 S10GTOPEC TOV TOPOUTNPNOEDV JEV VAL AUEGH GLYKPIGIUES.

‘Eva pétpo pe 10 omoio pmopodpe vo EEMEPAGOLLLE TIC TOPATAV® SVOKOAMES Kot
10 omoio pog Ponddé ot GVYKPION OUASOV TIL®V, TOV gite eKQpalovtal og d10-
(QOPETIKEG LOVASEG PETpNONG glte exppaloviatl otV 1dta Lovada PETpnong, GAAY
EYOVV OTUOVTIKG S0POPETIKEG PEGES TIUES, EIVOL O GUVTEAEGTIG PETABOMS 1)
ovvtereoTG peTafintétntog (coefficient of variation), o omoiog yia X # 0 opi-
Leton amd To Adyo:

TUTIKT] QLTTOKALGT

s
LECT TLUM ¥
Av X <0, 10T avti Tng X ypnotponolodpe v [X|.

O ovvteheotng HeTaPOANG ivar aveEAPTNTOG OO TIG LOVASES LETPTONG, EKPPA-
Cetan eml TO1G €KOTO KO TOPIGTAVEL v HETPO GYETIKNG OLUGTOPAS TOV TILADV
Kot Oy TG amOAVTNG SLOOTOPAS, OTWG EYOVLE OEL £G TOPO.

INo T0 TpdTo TOPAdELy e TOV PAPOVG EXOVIE GUVTELESTN UETABOANG Y10 TIG dVO
ouadeg pontov:

v, =31 -0 _o15-15% ka
x, 40

cv, =3 -8 _ 0 08-8%
X, 75

oniadn, o fabudc dtacmopds tov Papovg twv padntov 'uvaciov sivor peyoid-
TepOG 0o 10 Pabd dracTopds Tov BApovg TV padnTdv Avieiov (Yo To GuYKeE-
KpLéEva delyuata).
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Avaroyo coumepacpoto Pydlovpe kail yio To 0e0TEPO TTAPASEY UM, OTTOL Ppi-
okovpe CV, =16,8% ko CV, =25%. Ilap’ 6o TOL 1 TUTIKY OTOKALON TOV [it-
ooV oV gtarpeia A givat peyolutepn omd TNV TUTIKN OTOKALGT GTNV ETALPEIN
B, 0 cvvteleotg petafoing divel peyoldTePT GYETIKN S10GTOPE GTNV £TOUPEiD
B. Avto petappaletol 6to va Aéue 0Tt £xovUe LEYOADTEPT) OpOLOYEVELD, LUGOHMY
otV gtarpeia A mopd ot B.

Ievikd deyop0cTE OTL VOl OETY IO TILOV oG LETOPANTAG Oa elvar opotoyeveg, eav
0 ovvteleoT|g petaforng dev Eemepvd to 10%.

E®PAPMOI'EY
1 . O durhavog Tivakog oLYVOTINTOV SIVEL TV KOTAVOUT] TOV " "
ZPOvov X (ot sec) 60 padnTdY mov FpErGoTIKAY, Y0 Ve TpE- [T 4
Eovv o dgoopévn andéotact. No vToroyloTovv: 55 6
0) 0 HEGOGC, 0 OLAUECOS KUL 0 EMKPUTECTEPOS YPOVOS Y10, TNV 60 8
KAAoyn TG GUYKEKPLREVIS OTOGTAONG, 65 | 12
B) M Tomki andKkiion, 70 | 14
Y) ©g w660 Ypovo amd TG oTIYUN TNGS EKKiVIioNG KGAVYE TNV ;g 12

amootacn 0 25% Tov nednTov.

AYXH

a) * I'to Tov vwoAoYIoId TG LEGNE TIUNG CUUTATPMVOLVLLE TIC TPELG TPADTES GTHAESG
TOV TTOPAKATO TIVOKOL:

Xi Vi XiVi xizvi

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

Zovoro | v=60 | Tx,v,=4000 | % x2y.=270900

Emopévmg, o nésog xpovog yio Ty KAALYT TG GUYKEKPLLEVIC OTOGTOOTG EtvaL:

x=&=Mz66,67 sec.
A%
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* 'Eyovue v = 60 napatmpnoelg g avéovoa cepd, apo 1 didpuesog sivat o pé-
060G 0pog NG 30M¢ ko 31M¢ TopatnpNong, ONAadN 0 LEGOC OPOG TMV TOPATIPN-

oemv 65 kot 70, dpa & = 65+70

=67,5 sec.

* H emkpotovoa tyn elval 1 T HE TN UEYOADTEPT GLYVOTNTA, AP

M, =70 sec.

B) Mo tov vToAOYIoUO TNE TLTKNG ATOKAIONG EIVOL TPOTIUOTEPO VO, EPAPUOGOV-

Ue TN oyéon (4), [og Kot 1 péon Tiun dgv etvar aképatog aptopdc.

Me Bdon tov mapamdve tivaka 1 dtakvpoveon g petafintg X ivau:
Sav) | 4000?

o1 3y, = L 1970900 - =" [ =70,56 sec?
% v 60 60

KOt 1 TUTKN amdkAon S =4/70,56 =8,4 sec.

v) ®éhovpe va vTOAOYicCOVUE TO TPDTO TETOPTUOPLO, Q.. Aplotepd TG Stopé-
oov 8 =67,5 éovpe 30 mapampnoels. H didpecog avtdv tov 30 mpodtov mo-
patnpnoemv givar 1o Muabpowope g 151G kot 16mg mopatipnong, oniadn
Q, =(60+60) / 2 = 60 sec. Anhad1|, VoTEPA AMO ict DPOL OO TN GTUYUN| TG EKKIVI-
ong 10 25% TV LobnTOv KEAVWOY T GUYKEKPILEVT OTOGTICN.

2 . Na amwodeyytel 6TL 1] GUVApPTHON
J@=26 == (x,= 2)"+ (%, = 2" 4.t (x, - 2)°
i=1
yiveTan gEhayioTn, 0TOV A= X.

AYZH

AopPavovtag v tpd Tapdymyo g f (1), Ppickovpe
S'A)==2(x, —A)=2(x, =) —...— 2(x, — A).
"Exovpe d10d0y1Kd:
f'(A)=0
X, —A+X, —A+.+%X —1=0
X+ X +..+ X, —vA=0
XX
v
H devtepn mapdywyoc g (1) sivau
() :2+24;...+2: 2v

Kot enedn f(x)=2v >0, cvvendyetar 0Tt Yo A =X 1 f (1) yiveton edyrotn.
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3 .'Eoto X, X,, ..., X, v Tapatnpicsig pe péon Tipn X Ko TOTIKY amoKion S,

) Av Y, Yy, ..., P, EVOL 0L TAPATNPIGELS TOV TPOKVTTTOVY OV TPOGHEcOoVNE OE
Ka@gmd amd Tig X, X,, ..., X, pa ota@epd C, va deyyTei 0T
i) y=x+c, ii) s, =s,

B)AV V., Y, ..., y, €ivar 0L TAPATNPNGELS TOV TPOKVTTOVY UV TOAAATAOOLA-

GOVUE TIS X;, Xy, ..., X, ML puo 6100gpd C, va omoderyTel OTL:

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

a) Eyovpe y, =x,+c¢, 1=1,2,..., v, emopévac:

VAV, ey, X tcHx, e+, +C

i) y: =
v v
X, +X,+..+Xx, Vve _
=4 = V4 =X+c
v v
I e IR O e D e O A D
i S5, =
v
:(xlJrc—)?—c)z+()c2Jrc—)?—c)2+...+(xv+c—)_c—c)2
v
_ (x, —)?)2+(x2—)?)2+...+(xv -x)° _ g
v .

Apoa kot s, =5,

B) Exovpe y, =cx;, i=1,2, .., v, emopévog:
X, +X, +ot X,

. _ + +...+ cx, +cx, +...+cx _
1) y:yl y2 yv — 1 2 v =c =cx
v v v

s =P =)+t (0, )

i) =
y
%
_ (ex, —cx) +(ex, —cx)’ +...+ (cx, —cx)’
1%
2 —\2 —\2 —\2
c [(xl—x) +(x, =X) +...+(x, —X) J ) 5
= =c’s,.
1%

N

Apakat s, =|c

X
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AXKHXELY

1. "E& dadoyikol aptior apiBpoi Exovv péon tipn 15. Na Bpeite Toug apif-
LLOVG KoL T S1AUESDH TOVG.

2. 'Eyxovpe éva detypo v =10 mapatnpnoewyv, 6mov kabe mapatnpnon pno-
pei va gtvan 1, 2 1 3. Etvon duvatd n péomn tipn va givar o) 1 B) 4 v) 1,8;

3. 'Evog engvdutig emévovce 1o 1010 TOGO YPNUATOV GE 8 O10POPETIKEG LLE-
ToY€G oto ypnuatiotnpo. Katd m Sidpkeia Tov mepacpévov £T0vg ot
LLETOYEG ElyaV TIG TOPOKAT® EKATOCTIONES LETAPOAES TNV a&ia TOVG:

5,16, -10, 0, 27, 14, =20, 34. Na Bpebei n péomn exarootioio anddoom
™G EMEVOLOTG.

4. To péco Hyog 9 KoraBoopaiploTdV pog opadag ivar 205 cm.
o) ['o va “ynAdoer’” Ty opado 0 TPOTOVNTIHG TNPE EVOV KON TOIKTN
pe vyog 216 cm. oo givor 1o pEGO VYOG TNG OPLASAS TAOPWL;
B) Eav n0eie va “ynioocer” v opdda ota 208 cm, OG0 H\yog EXpEnE va
£XEL 0 KOAOBOGQOIPLIOTIG TTOV TNPE;

5. H péon nlxia 18 ayopuov ko 12 kopiroidv pog tééng etvor 15,4 xpo-
via. EGv n péon nhia tov ayopiov givan 15,8 ypovia, va Bpeite T péon
NAKio TOV KOPLTGIDV.

6. XZe po KOATN vIhpyovV AoTPES, LOVPES, KOKKIVEG KOl TPACIVEG UTOAES
oe avaroyio 10%, 20%, 30% xar 40% ovtictoya. M dompn pméio
&xel Bapog 10 gr, o popn 11 gr, o kéxkvn 12 gr ko puo tpdowvn 13
gr. No Bpeite ) péon tiun, ) SGpeCO Kot TV EMKPOTOVGO T TOV
Bapovg yio OAeg T1g UTAAES, av EEpovpe OTL 6TV KAAT vIapyovv o) 10
umareg, B) 20 pmdaies, y) o yvopilovpe mOGES UNAAES LTAPYOVLY GTNV
KAATN.

7. H enidoon evog pabnrn oe mévte pobnparta sivon 12, 10, 16, 18, 14.
o) No Bpeite T péon emidoon.
B) Av To pabnpata eiyov cuvtereotég otdlong 2, 3, 1, 1 kot 3, mowo Oa
ntav n péon enidoon; Xe moln pafnpoto Enpeme vo dMGEL 10104TEPT

npocoxn o padntig;

8. Mia etoupeio amacyoAetl 5 vroAAnAovg oto Tunqua A pe péco (Unviaio)
e06 1249 gupd, 6 vraAinrovs oto Tunpa B pe péco oo 1280 svpo,
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Kol 4 vroAAniovg oto Tpmua I' pe péco wiebo 1360 evpo. Totog givar o
LUEGOG eBog OAMV TV LTOAAA®V;

9. H péon tyun kou n didpecog mévte aplbuav givai 6. Ot TPEIC amd aVTONg
glvar ot 5, 8, 9. Na Bpeite tovg dAAovg V0.

10. Xto duthavod mivaka divovtor o TIEG pag pHetafAnme X pe
T1G OVTIGTOLYEG GLYVOTNTES TOVG. H mépmTn cuyvotnTo Y66n-
ke! Mmopeite vo v “avokaAvyete”, eav yvopilete 0T
o) n péomn tun tvon 4,4,

B) n owdpecog eivar to 4,5,
¥) VIAPYOLY OVO EMKPOUTOVCESG TULES;

=
<

>

1
11. T v katavou Tov Badbuod Tov Mabnuatikov g B” taéng tov 40
padntov kot padntpiov mg I Avkeiov tov mivaka 4 va Bpeite:
a) T péon T,
B) ™ d1dpeco,
Y) TNV EMKPATOVGA TN,
d) TO TPMOTO KOl TO TPITO TETAPTNUOPLO KO VO EPUNVEVCETE TO, ATOTEAE-
GLLOTOL.

N N L W N
N — LD —

12. O mapokdto wivakag 6ivel Tov apliud tov emokéyeny 40 pobntov ce
OLAPOPa LLOVGELN TNG YDPOG KATA TN OLAPKELN EVOG ETOVC.

Emokéyeig | Xvyvotnto Na vroloyleTovv:
[0-2) 8 ) M péon Ty,
2-4 12 B) N emkpatovoa T,
o Y y) n didpiecos,
3-10 4 d) TO TPOTO Kol TPITO TETOPTNUOPTO.

13. To péco vyog Tv 30 padntov kot padntpiov g Taéng ivarl 170 cm.
[Toto Ba givon To péGo Hyyog ™G TAENG:
o) ov QUYEL £vag pabntg pe vyog 180 cm,
B) av épbet o véa podntpia pe Hyyog 170 cm,
v) av eOyeL Evag podntg pe tyog 180 cm ko EA0et o pobnTplo pe
Vyog 170 cm;

14. KoaBepio amd 11 mopakdato Aoteg dedopéEvav Exovv puéon tiun S0.
o) Xe ol AMota vapyet (1) peyoivtepn (ii) pikpdtepT S100TOPA TOPOLT-
pnoewv; (No un yivouv mpdeig).
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 vToloy1oTel 1| TVTIKY| OTOKAIGN TV 0£S0UEV®V TNG Aoknong 12.

17.

18.

19.

20.

1.

B) Mmopel va ypnotponomBel yio cOYKPLon TV 0E00UEVOV QVTMV TO
€0POg;

H BaBporoyia déka padntov oe éva dwryovicpa nrov: 7, 11, 10, 13, 15,
3,12, 11, 4, 14. Na vroloyicete:

o) TN LECT TIUN, TNV EMKPATOVGO TN Kot T O1dUETO,
B)ta Q o Qs,

v) T0 €0POG, TNV TLTIKY] OTOKAIGT] KOL TO GUVTEAESTN LETOPOANG.

O péoog ypovog mov ypedlovior o1 pobntés vog oyoreiov vo Tave To
TPOL A6 TO OTITL TOVG PEYXPL TO GYOAElD glvar 10 Aemtd pe Tomkn amd-
KAom 2 Aemtd. YmoOEétovtog 0Tt £X0VLE TEPITOV KAVOVIKT| KOTOVOUT, VO,
Bpeite Katd TPoGEyyion T0 T0c0GTO TOV HodnTdV Tov YpetdlovTal:

o) KATo amd 8 Aemtd v) 10 woAD 10 Aemtd
B) taveo omd 14 Aemtd d) amd 6 £mc 12 Aemtd
Y10 VO TAVE GTO GYOAELO TOVG.

Noa vroAoyiceTe T HECT) TN Kot TN SIOUEGO Y10l TO TOPUKAT® OETYLOTOL
0gJ0UEVOV KOL VO GYOAMAGETE TOL OTOTEAECLLOTOL:

@l 2 6 B) 2 4 12
Y11 12 16 §)12 14 22.

Noa vtoloyicete T Sl0KOUOVOT KO TNV TUTIKT OTOKAION Yo kofepd
0o TIG TOPAKAT® AMOTES SEOOUEVOV. ZVYKPIVOVTOS TO HEGOUEVO KOt TOL
amoteléopata TL GuumEpacua Pyalete;

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

Ot pobntég Tov 12 E6deyay etnoimg Kotd HEco 6po 625 gup®d ayopdlo-
VTG d1dpopa TPOPLLLOL ATtd TO KVAKEID TOL GYoAelov. EGv 0 cuviedestnc
uetafoing etvar 27,2%, va Bpeite v tomikn andkion. Edv emmAiéov
yvopilete Ot TO Z xiz =11.746.700, Toc0t givon o1 pabntég Tov I12;

H BaBporoyia 50 padnrov oty lotopia kopaiveror omd 10 péxpt 20 (ko-
vévoag 0ev givar Kot amo ) Pdon). [vopilovpe exiong 6Tt mévte pobnTéS
&xovv Pabud katwm amd 12, dekomévte katw ond 14, mévte peyalbtepo M
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160 Tov 18 Kot dekaméEvTe LEYOADTEPO 1) 1GO TOL 16.

o) Na mapoactafodv Ta dedouéva 6e Evay TIVOKO GUYVOTHTMV.

B) Na vroloyicete: 1) T péomn Ty, ii) T S1GUEGO.

v) Eév oto 5% tov pabntov pe v kakvtepn enidoon dobet Ematvoc,
1660 Baduod mpémetl va €xel kamolog pLabnTg yio va Tapel Emavo;

H péon ym ko m drodpaven tov S Tipdv evog detypatog sivar X = 4 ko

4
s> =10, avtiotoryo. Edv, yia Tig té60ep1g TIEC 10y DEL Z(xi -x) =14,
i=1

va. Bpedel n mEumT TIUN.

‘Evoc podntg ayopace 10 Biiia wov koctilav yopic @.ILA. 15,9, 6,
18, 21, 6, 18, 27,9, 12 gvpw avrtictorya.

a) [Tow efvor n péon, n d1dpeon kot 1 emikpaTovsa alio (tiun) tov Pi-
BAiwv;

B) Mg petafaiiovtor ol amavTGES TOV EPOTNUATOS (), oV TPOGHE-
covpe Kot 10 @.ILA., mov eivor 18%;

v) Av o pabntng Tinpaocetl ent mAéov 0,3 gvpd (ywpig O.IL.A.) yo toO
vIOo1Ho Kabe PiAiov, TAOC SOUOPPDOVOVTIOL TMPO Ol OTAVINCELS OTO
epdTnia (B);

Noa dei&ete 611 €@V amd OAeg Tig TIég 0, 2, 4, 6, 8, 10 ko 12 evog deiypo-
TOG OLPOIPEGOLLLE T LEGT T TOVS KOl SIOPEGOVLLE LLE TNV TUTTIKY| TOVG
amoOKAIoN, TOTE 01 TIEG Tov Ba Tpoxvyouvv Ba £xovv péon Ty 0 Kot
dwomopa 1.

70 SmMAAVO GYNLO POIVOVTOL TOL VYN TOV TOANGEDV GE YIMAOES EVPD
OV £YIVOV OTTO TOVG TOANTEG LLOG ETOLPELNG KOTA T SIELPKELD EVOS ETOVG.

. g . 147

a) [Tocot etvon o1 TwAnTég; 2l

B) [locor mwAntég Exavay TOAMGEG 3 il

TOV® 0o S YIAAOEG EVPD; E 1

) No Bpebei ) emikpatovoa Ty & 8]
z w

TOV TOANCEWDV. g 6]

5

8) No. KoTooKeEVAoETE TOV Tivoke, < 4]

GLYVOTNT®V KOl VO, VTOAOYIGETE 2

™ UECT) TN Kot TN SoKOUAVOT). 0]

: . ; 0 2 4 6 8 10 12 14
€) A6 10 TOMY®VO 00POIGTIK®V TOMGEL 68 (I EVPO
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GYETIKOV GUYVOTAT®V VoL KT oeTe ToL Tpia tetapmuopto Q, Q,, Qs

6. Xto dumhavo TivoKo SIVETOL 1) KOTOVOUT THG NAKING TOV OTOU®V LG
woAnG. Na vroloyicere:

Hlwia Yoyvotmra

o) Ty tumikn amodKAIoT Kol TO (o€ £m) (o€ YM6dEC)
GUVTEAECTI] HETOPOANC. 0-20 12
A 1) 20-40 14
B) To evdoTETOPTNLLOPLOKO EVPOG. 0.60 20
60-80 10
7. Amd m Ztoatiotikn g Puoikng 80-100 4

Kivnong ITAnBvopov g EAAG-
d0c 01 0avaTol AOY® VITEPTAGIKNG
vocov 1o 1995 divovtor otov di-

f . Odvatot
mhav6 mivoxo ,(EZYE)' . . Hlio Avdpeg lovaikeg
Na KU,‘L'OLGKSI?(IGSTS 670 1010 cxn- 50-54 10 7
po To TOAY®VO  afpOolcTIKOV 55-59 10 4
CYETIKAOV GCLYVOTNTOV Yol TNV 60-64 17 21
NAIKIOL  avOp®Y KOl YOVOUK®DV, 65-69 36 57
avtiotorya, mov wEOavav omd 70-74 44 61
vrePTOCIKN voso to 1995, ko =18 W B

. . 80-84 117 162
0TI GLVEYELD VO TOL GUYKPIVETE. 25-89 123 195

2.4 rPAMMIKH ITAAINAPOMHXH

Ewcaywyn

210, 016popa TPOPANLOTO TOV EEETACAUE £MC TOPO OTN ZTATIOTIKT 0GYOANON KO-
ue kéBe popd pe pio povo petafintn (Eexwpiotd), m.y. we 1o Pdpog, pe To Lyog,
pe v enidoon podntov ki, [o kabepnd pepovopévn petafAnt apkeotinKa-
LE OTN HEAETT) TNG KOTOVOUNG CLUYVOTHTMV, GTOV VTOAOYIGUO S1APOP®V UETP®V
OGS LEGT TN, SLAUEGOC, SOKVUOVOT) KTA. X€ 0PKETEG OUMC TEPIMTMGELS £EICOV
evolapEpovoa elvar Kot 1 Tavtdypovn LEAETN dVO N TEPIGGOTEPOV UETAPANTOV,
Y0 VO TPOGOIOPIGOVLE LE TTOL0 TPOTO Ol HETAPANTEG avTéG oyeTilovTol LETOED
tovg. ['o Ttopdoerypa:
o) H nAia kot 1o Bapog evog maidion £xovv kamota Oetikn e&dptnon (cvoyértt-
on) peta&d Toug pe v évvola 0Tt 660 T PeYdAo givar 1o modi TG0 peyaAD-
tepo Papog Ba Exet.
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B) H duapketa {ong tov (OVIOV 0pYovICU®V GE L0 TEPLOYT KOl TO TOGOGTO HO-
ADVeng G TEPLOYNG EYOVV APVNTIKY £EAPTNON HETOED TOVG, e TV Evvola OTL
0G0 T10 PEYOAO EIVaL TO TOGOGTO LOAVVGNG TNG TEPLOYNG TOCO UIKPOTEPT] EVaL
N ddpketa Long TV opyavicpdv mov {ouv 6TnV TEPLOYN.

v) Oco peyardtepn (U€xpt Eva avadTepo Oplo) eival 1 TEPLEKTIKOTNTA 0 POOPLO
070 TOGLO VEPO, TOGO UIKPOTEPESG EIVOL O1 TEPMTMOGELS 6T PBopd TV do-
VIOV TOV WKPOV Tod1dV.

d) H ocvvolikn mapaywyn keAopmokiod e€aptdtor amd tn 0Eom ToV YOPAPLOv,
amd TNV T0GOTNTO MITACUATOC, Ao TNV EXidpact TG Oepuokpaciag, Tng vypo-
olag KTA.

€) To Dyog TV amodoydV TV VICAANA®V Uag etalpeiog oev e€apTatal omd 10
Bapog tovg.

"Etot Aowmdv etvar evolapépov va EETAGTOVV 01 EMOPACELC TOV KATOLEG LETAPAN-

TEC 0OKOVV GE KATOlEG AAAEG peTaPAntég. H vmapén pog cuvaptnolokng oyEéong

(e€lomong) petald tov petafAntov pmopel va givorl e€opeTiKd ToADTIUN Yo, TV

TpoPreyn TOV THOV poG LETAPANTAS and TIS YVAGCES TOL SfETOVUE Yol TIG

GAAEG peTaPAnTtéc, 6Tav 10YHOLY KATOEG CLYKEKPIUEVEG CLUVONKEC.

O KA&dog ¢ ZtatioTikng mov eEetdlel T oxéomn petald 600 1N meEPIGGOTEPOV

UETOPANTOV UE OTDTEPO GKOTO TNV TPOPAEYT U0 AT AVTEG HECH TOV GAA®V

yopoxtnpileTot pe v ovopocio avaiven rtaivopopnong (regression analysis).

Iotopikd, o dpog “regression” ypnoiponombnke yo TpmT EOPa amd Tov Ayylo

avOpomoroyo Galton (1822-1911) to 1885. Me ) pehétn Tov HYOULG TOV oL~

OV G€ GYECN WE TO VYOG TMV YOVE®MV OlOMIGTOONKE OTL TAUdLA YNA®V YOVE®DV

telvouv, KaTh PHEGO OPO, VO ELVOL KOVTVTEPX TMV YOVIDV TOVG, EVA oL KOVIMV

yYovEémV Tetvouv, Katd HEGO Opo, Vo YIvovTal YnAOTEPU TV YOVIOV TOVG,.

Anriqg pappiry Haiwvopounon

H amhovotepn mepintwon moAvdpounong ivorl 1 oA YPOUUIKY] TUAVOPOLT-
on (simple linear regression), kotd TV omoio LAPYEL UOVO o aveEapTNTy
petafinty X (independent or input variable), kot n eaptnuévn perapinty Y
(dependent or response variable), 1 omoio pwopel vo TPOGEYYIOTEL IKOVOTOTIKA
oo pio ypoppukn cvvaptnon tov X. H mepintmon avt) epgavifetol 1660 o€
TEPOUOTIKEG OGO KOl GE U1 TEWPUUATIKEG LEAETEG. XTIC TEPUUATIKEG LEAETEG O
gpevvnng kaBopilet, Yo mapdderypa, amd Tpv 11 dOGES VOGS Qapudicov (ave-
EGptnn petaPfAntn) mov divel ot TEWPOUATOLMO Kol LETPA TIG AVTIOPACELS TOVG
(eCappévn petafint). Me v moAvdpopunon evolapEPETaL Vo, TPOGOLopPIicEL
plo oxéomn 066NG-avTidPaoNG Y10 TO GLUYKEKPIUEVO GAPLOKO. XTIC U TEPOLLOTL-
KEG LEAETEC M detypaToANYies, yivovtal HETPAOELS 6€ OVO YAPOUKTNPIOTIKA (Le-



106

TafAnTéc) Yoo kKabe dtopo (Hovada) Tov dsiypatoc. Xe €va deiyua 10 pabntov
HETPALE, Yo TOpAdEYHa, TO BApog Kot To VYOG Tovg. H didkpion ed®d peta&y
aveEapTnN NG Kot eEopTNUEVNG LETAPANTAG Etvat OOGKOAT. AV dLTO TOL LG EVOLOL-
eépet elvar To “ti supPaivet pe 1o Pépog TV Toudimv 6tav aALAlEL TO VYOG TOVG”,
T07€ Bempole oG aveEapTNTn LETOPANTA X TO VYOS Kot ¢ e€pTNUEVT LETAPAN-
™ Y 10 Bépog. Ondte, EvO10QEPOUOOTE Vi TNV TAAVIpOuN6n Tov Papovg (Y)
AV 610 VWYog (X). Avtibeta, av pog EVOLLPEPEL TO “TL GLUPAIVEL LE TO VYOS TMV
TSV 0tav oALalel To Bapog Tovg”, ToTe Bempove mwg aveEaptnn petafint
X 10 Bapog kat og e€optnuévn petapint ¥ 1o tyoc. Tote Eyovpe TaAvdpounon
T0L Vyoug (Y) méve oto Bapog (X).

Awaypaupao Aracropdg

O mapoxkdto wivakag 10 divel ta dym X (oe cm) ko ta Bépn Y (o€ kg) tov 18
ayopiwv ¢ I Avkelov tov mivaka 4. Ot Tipég Tov Vyovg divovtal oe avEovoa
celpa.

Mivaxag 10

Aloto vyov (og cm) ko Bapdv (o€ kg) Tov 18 ayopidv tov mivaka 4.

MaOntrg Yyog Bdapog MaOntrg Yyog Bépog

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

270 ToPAdELyo ouTO £YOVUE TNV TEPIMTMOOT Onov o€ kdbe dtopo (pLabnty) yi-
vovtal 600 pETpNoElc. AnAadn to deiypa amoteAeiton omd ta (evyn TIHOV TOV
ocuvey®v petafintav X (Oyog) kot Y (Bapog).

Av mopactioovpe ta (ebyn (x,¥) TV TOpaTNpHoE®V GE £vo. GVGTNRO opbo-
YOVIOV aEOVOV, TAPOTNPOVUE OTL TPOKLITEL Uio “OloTopd” TV onUElDY TOL
OVTIGTOLYOVV GTOVG Hobntég mov e€etdlovpe. H mapdotaon avt) tov onueiov
KaAgiton dtaypappa drecmopag (scatter diagram), BAéne oynua 16.
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Adrypappo dtactopds Kot evdeia Tpocappoouévn “ue to patt”
v To dedopéva Tov mivaka 10.

H mpocektikn moapatnpnon evog ooy paUILOTOg SeTOPAC UTOPEL VO, oG OMGEL
OMUOVTIKEG TANPOQPOPIES Y10 TN GYEoT EEAPTNONG TOV EVOEYOUEVMG VILAPYEL pLE-
Ta&0 TV petafAntov Tig onoieg eetalovpe. H meipa pog Aéet 6t vmapyetl Kamolo
oyxéon peta&d tov Hyovg kot Tov Papovg Kabe padntn. 1o Tapdderypa avtd T0
Sudypappo dStacmopdg deiyvet, yevikd, 0Tt ot ynAol padntéc etvar cuvnBwg Kot o
Bapeis. [a mapdderyua, o N givat ynAdtepog Kat Bapvtepog amd tov K, o 11 elvar
ynAdTEPOG Kot Paputepog and tov K, aAld vrdpyovv kot eEopéoels, Omws o 17
glvarl ynAodtepog amd tov N adAdd o N givar Bapvtepog amd tov I1.

Evlcia Ialvopounons

Amd 10 Sudypappo S10GTOPAG TOL TPOTNYOVUEVOL TapadelyLatog paivetot Kaba-
pa O6TL VIapyEL pio oyéon avapuesa 6to Hyog X kot 1o Bdpog ¥ tev 18 ayopiov
g [ Avkelov. Ta onpeia (X, Y) elvor cvykevipopéva mepimov yopw ond pia
evbeia, oONAadn M oxéon peta&d tov X Kot Y €lval KOTA TPOGEYYIOT] YPOLLLKY.
Onwg &yovpe NON ovapépeL, LTOPoVLE Vo, Bepricovpie T pia petafAnT) g ave-
EGptnrn petafAanti Ko v GAAN og eaptnuévn. Edd Bempodue wg aveldptn
petafAnt 1o vyog X kot og eEoptnuévn petaPinti to Papoc Y, ondte 1 gubeia
7oV Ba TpocsapproleTar KOATEPO 6T oMpEin aVTA KaAeital Ev0gia Taivopoun-
ong ¢ Y mave oty X.

Onog yvopilovpe, n e&icwon pog gubeiog divetar and ™ oyéon:

y=o+px (1

OmOoV o Kot S eivor TapapeTpol TG omoieg OELOVIE VoL VTOAOYIGOVLE 1), OTMOG AELLE,
va “ekTiunoovpe”, €161 wote N gubeia Tov Ba TpokvyEL va pog divel 660 1o dv-
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VaTOV TNV KOADTEPT TEPLYPAPT TNG GYEonC (eEGpTnong) mov vIapyel LeTtald TV
petofAntov X kot Y. H mapdpetpog a pog divetl to onpeio, (0,a) 6mov 1 gubeia
OLTH TEUVEL TOV AEOVA VY, EVA 1| TAPAUETPOG [ TOPIOTAVEL TO GUVIEAEGTI] J1ED-
Buvong g evbeiog.

O mo gbkoAog TpOTOG YapaEng g evbeiog eival avtdg oL yiveton “ue To pdtt”.
Mia tétota evBeia £xovpE PEPEL KOl GTO SAYPOpLLLOL SIUCTOPAS TOL GYNLLATOG 16.
INo va Bpodue ta o kot B, epyaldpacte og e&Ng:

*  Emiéyovpe 600 onpeio, £oto ta I'(173,67) ko X' (191,86) méve oty gubeia
OV PEPALLE “UE TO PATL .

*  Avtikafiotolpe Tig cLVTETAYUEVES (X, V) TV onueiov avtdv otnyv (1), omote
TPOKVTTEL TO GVGTNLLOL:

y =o+ Bx - 67=0a+173p3
v, =a + fx, 86=0a +1918"

*  Emiwovtog to suotnpa avtd Bpickovpe o =—115,6 kou S =1,06 ondte 1 &&i-
owon g evbelag (1) yivetau:

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

Enopévag, n evbeio mov katd ™ yvoun pog tpocapuoleTar KaAVTEP 6T, ON-
peior Tov daypappatog dtomopdg diEpyeton amd to onpeio (0,—115,6) ko Exel
ovvteieot] dtevbvvong 1,06.

MéBooos twv Eloyictwv Tetpoymvwmy

Eidape 011 1 mo amAn dwdikacio Tpocappoyng pog vbeiog ypauung oe éva
Stdrypoppa S106mopdg lvar “upe To PATL’. AVTH OU®G £XEL TOAAG, LELOVEKTHOTOL
wapd v ardotnTd Te. To Kup1dTEPO givor 1 EAAENYT OVTIKELLEVIKOTNTOG, 0POD
SLapopa ATop UTOPOVV Vo opaEovy dapopeTiké petalhd toug gubeleg. Axdua
K01 70 1010 dtopo pmopel va, yapdlel dStapopeTiké evbeieg kabe popd. Xperalodpo-
o1e Aomov o akpiBéotepn pLEBodo Yo TNV Tpooappoyn (o evbelog Ypoppng
o€ T€T010V €100V¢ dedoéval.

Mo péBodog Tov YPNGULOTOLEITOL Y10, TNV EKTIUNOT TOV TOPAUETPOV o KOL S,
apo Kot ylo TNy gupeon g e€lcmaong tng kalvtepng vbeiag mov mpocappoleTal
ota ogdopéva, ivor 1 “péfodog eLayiocTOV TETPUYOVOV”.

H mpdt avapopd pe ohokAnpopévn avdmtuén g pebodov tov elayictwov
tetpaydvev eugaviCetar to 1805 oe wo gpyacia tov I'dAdov pobnpotucod
Legendre, (1752-1833) kot apéowg petd and to I'epuavod poadnuotcd Gauss,
(1777-1855) otnv actpovopkn tov mpaypateio “Theoria Motus™ yio Tov mTpoc-
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S0P o NG TPOYLAG TOV HIKpoL TAovinTn ARuntpa. Mdaiicta €d® o Gauss ava-
QEPEL OTL YPNOLOTOINGE TNV apy1| TOV EAAYICTOV TETPOYDOVOV TPV amd o 1794
(og Mlio poMg 17 etdv), £tol ®ote va mponyeitor Tov Legendre wg mpog v
aVOKGALYT VTG TS LEBOJOV.

Ag dovue Eovd To dtdypappo doemopdc 6to oynue 17 Tov TponyodUEVOL To-
padeiypartog yio To. byn X kot to Bapn Y tov 18 padntodv tov nivaxa 10. 1o
Sdypappa avtd Exovpe eépet Kot pio gvbeia ¥y =a + Bx, mov motedovpe OTL
npocopudletar kaAvtepa ota onueio (X)) ya 11 v =18 6LVOMKA UETPNOELG
TV petafintov X kot Y.

90

85

o

2(177,81)

80

75

70

Bdapog (oe Kg)

65

60 &1°B(172,60)

S5EL.
165

170

175 180
"Yyoc (o€ cm)

185

190

195

[Ipocappoyn evbeiog eroyioTmV TETPAYOVOV GTO SIUYPULLLLO SLOCTOPAS TOV
dedopévav Tov ivoko 10.

‘Etot, ywo mapdderypa, yio to pobn B, onueio B(172,60), pe vyog X, =172 cm
éxovpe Bpet, dmog gaiveton otov Tivaka 10, Bapog Y, =60 kg, evd, coppmva
pe v evbela mov eépape, to Papog Tov avapévetat va givan (tepimov) 64 kg,
&yovpe dMhadn €va ceaipa &, = 60 — 64 = -4, dniadn Papog 4 kg Aydtepo and
10 avapevopevo. Opoimg ya to pabnt Z, onpeio Z (177,81), to Bdpog tov mov
uetpOnke Nrav y, =81kg, evod T0 avapevouevo Bapog Tov GOUPWVOL E TNV EV-
Oeto mov épape etvan 71 kg, &xovpe dnradn| éva opdipo g, =81—71=10, dnio-
on Papog 10 kg meptocdTEPO AT TO AVOALEVOUEVO.

Avdroya ceaipata vroioyilovton kot yio Tovg AAAovg pabntés. Oa BEAaue Aot-
oV vo. Ppodpe pe kamowo pEBodo exeiv v evbeia y =a + fx, €161 OOTE TO
COAALATO TTOV TTPOKLITOVY VoL £ivail 6GO TO dVVATOV LKPOTEPQ.

H pébodog tov elayioTmv TETPAYOVOV GUVIGTOTOL GTOV TPOGOIOPIGUO TV TO-
POUETPOV &, f, £TCL MGTE VO EAOYLIGTOTOIEITOL TO AOPOIGLLA TOV TETPAYDVOV TOV
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KOTOKOPLP®OV 0T00TACEDV TV onueiov (X;,;) amd v evbeia y = a + Bx, én-
A0oM TO

\4 \4
2 2
& = (y,.—a—ﬁxi) (4)
i=1 i=1
va yiveton gELdy1oTo.
Ot TIHéG TOV TAPAUETPOV o KOL S, TOV EANYIGTOTOOUV TNV (4), KaAoOVTOL EKTL-
piTpieg shayictov teTpayd@vov (least square estimators), copfoiilovor pe o

(“o xomélo”) ko B (“P kaméro”), avTIeTOlYMGE, Kol OmodelkvyETaL (1] amddeén
€0 Topaieinetar) 6Tl ditvoviol amod TIG OXEGELG:

i=1

et A
vizllx'z_(izll)(i] (5)
a=Y-Bx
\4 _ 1v
onovy:%zl:yi, X=o 2
i= i=1

§=a+px (6)
Koieital gvBeia ehayioTmv TETpayOVOV 1) gV0gia Takivopopunong g Y (tévem)
ot X. Avtikafiotdviog 1o a =Y — fX ot oyéon (6) Ppickovpe tnv
J-y=B(x-%),

N onoia pavepdvel 6TL M gubeio ehayictwv TeTpaydvov y = O+ BX Siépyetar and
10 onpeio pe cuvteTayéves (X, ¥) kol £l cuvtereoTr| dievbuveng o S.
AvtikaOiotdvTog TIg TIES X, ko Y, amd tov mivaka 10 otig oxéoelg (5) Ppiokovpe:

ﬁ =1,28 kot a=-156,1

omote N evbeia EloyicTOV TETPAYOV®OV TOL TPOSAPUOLETAL KOADTEPO GTO OE00-
péva gtvar amo  oxéon (6), N

§=-156,1+1,28x.

[Mopatnpovpe 6TLVIAPYEL SNUAVTIKY S1opopd omd TV gvbeior y =—-115,6+1,06x
OV TPOGAPUOCAUE “UE TO ATl 6To oyfua 16.
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Epunveia twv & kat B

v ekicwon eluyioTav TeTpaydvey §=3a + BX M TN TS EKTIUATPIS & TG
TOPOUETPOV @ TOPLOTAVEL TNV TETAYUEVT] TOV GNUEIOV GTO Omoio 1 vbeia TEpvVet
Tov G&ova Y'Yy, onAadn v Tiun g e€aptnuévng petafinme ¥ oétav X = 0. Otov
10 a = () TotE M gVbeia SépyeTar amd ™MV apyn TOV aEOVMV.

‘Eotm tdpa dvo Tipég X, kot X, = X, +1 g aveEdpng petafintmg. Tote Aop-
Bavovtag ™ S10popd TV avticToy®V TPOPAETOUEVOV TILOV TNG eE0PTNHEVNS
petafantg Ppickovpe

§,~ 9, =@+ px)—(@+px)=a+px+1)-@+px)=p

Smiadn ¥, =¥, + B Tuvenmg o cuvTeLeoTHG S1evBuvong B TG evbeiag P = a+ Bx
ToploTd T petafoin g eoptnuévng petapintg Y étav to X petafindel kotd
wa povada. ‘Etot, 6tov 1o X avéndei kotd pio povada tote 1o Y avkdvetan katd

B povadeg 6tav B >0 1 ehattodveral Kotd B povadeg otov S < 0.

E®PAPMOI'EY

1. "Evag gpgovniig, Yo va. g&etdost TV emiopaon €vog avalsOnTikov, -
Boiiace 10 movrikia pe dra@opeTiky d6on kKaBe @opd. Or ypévor Tov peco-
Aapnoav @cmov To TOVTIKLO v ydcovy TIS aedoels Toug (Mmwobupoovy)
KOTOYPAPOVTUL GTOV TUPUKATO TIVOKO.

Adon (o mgr) | 0,30 035 040 045 055 0,60 065 070 0,75 0,80
Xpovog
MmoOupiag (sec)

125 11,5 11 8,5 7 6 5 4 2,5 2

o) Na yivel To d10ypappa O106ToPag

B) Na emieyovv 600 mOava onpeio amé To owoia S1EPYETAL 1] TPOGAPLO-
opév gvbeio Talvopounong ko pe faon avtd vo Ppedei n eicmon g
gvlsiog.

v) Yotepa amnd 660 ypovo avopéveTal vo, Mmofopioet Eva movTiky, €6V TOV
viver éveon (epPorractei) pe 0, 0,5, 1 mgr avorsOntiko, avricToyya;
Na 6(0MaoTOVV TO 0TOTEAEGHLATO.
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AYXH

o) H nepintoon mov e€etdletal e00 avapépeTon G Ui TEPUUATIKN KATAGTOON,
Katd v omoia 0 epevvnTNG KaBopilel ek TV TPOTEP®V TN HOOT TOV AVUGONTL-
KoL 7oV o ddoel ota mEPApATOl®a Kot HETPA TIG avTdpacEl; Tovs. Evdlapépe-
ToL ONAAOT Vo TPOGOI0PIGEL Lo, 6YECT OGNS avosONTKoy Kot Xpovov Amodupi-
ag. ‘Etot, 1 660m avaisOntikod mapiotdvel v ave&dpnt petopinty (X) ko o
ypOvoc MmoBupiag v e€aptnuévn petafantn (Y).

Enopévamg, to S14ypappo, d106Topag TopioTAVETOL TUPOKATM:

18]
15 F

Y

12 ™

k= \\

z

! °

g [

S 6

o o

gz | —

&3 C N sB\
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

d00m (mgr)

B) Abo onueia amd to ool exTidTon “Ue TO ATy’ 0T B S1EpyETOL 1| KOADTEP
evBeia maivopounong etvar to. A(0,3,12,3) ko B(0,8, 1,9). Avtikabhotmvrag
oV g&icmwon g evbeiag y = o + Bx €YOVLE TO GLOTNLLOL:

12,2=a +0,3p

L9 =a+0,85,

ano v enilvon Tov omoiov Ppickovpe o =18,5 ko S =-20,8, ondte 1 gvbeia
TaAvopounong £xet e€lcmon

y=18,5-20,8x.
[Mopatnpovpe, OTOG AAADGTE OVOUEVOTOV Kol OO TO SIYPUUILO SGTOPAC, OTL
0 ovvteheoTng devbuvong eivar apvnTiKodg, onAadn Exovpe apvntikn eEapTnon
oV ¥povoL Amobvpiog mg mpog tn 60N avalsOnTikov. Meyaldtepn dO0T EMPE-
peLypnyopodtepn (og pKpoTEPO YPOVO) Amobvupiio.
v) Aviikabiotodvtag oty mopandve e&icmon Tig Tipég g doong x =0, 0,5 ko 1
mgr, Bpickovpe Tov TpoPremdpevo ypdvo Amobupiog tov Tovrikiod Y =18,5, 8,1
Kot —2,3 sec, avtioTotya.

XXOAIO

[Mapatnpovue 6Tt gpeavilovtat edm dvo mTapddoa:

*  Mnoevikn 80601 Tov avalcOnTikod Tpokaiel Mmobuuia og 18,5 sec.
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YroOétoupe OUmG €0 OTL T TOVTIKLN YAVOLV TIG AlCONGELS TOVG UOVO O TN
d60m 1oL avasOnTiKov Kot oyt amd To POPo Toug!

*  Adon avaroOntikod 1 mgr mpokaiel Mmobvpio og —2,3 sec. Opmg kot Tt £d0
vrofétovpe O6TL M £vEST] YIVETOL GE TOVTIKL TOL €YEL TIG IGONGEIC TOL Kol O)L Vo
gtvan Tpv amd 2,3 sec Amodupo!

O1 V0 aVTEC TapaTNPNCELG 001 YODV GTO PAGIKO CUUTEPAGHLO OTL Ol TPOPAEYELG
g e&apTnrEVNS HETAPANTYG Exovy vOnua, gival ONAadn SuVaTEG, LOVO Y10 TIG TL-
UEG NG ave&apTNnTNG LETOPANTIG OL 0Ttoleg PpickovTal 6TO SAGTNUG TTOV £YOVUE
e€eTdoEL 1 TOLAGYIGTOV TOAD KOVTA GTO AKPO TOL SLOCTHHATOG OVTOD.

2 « O mopokdro wivakag divel Tig ToMoeis (ETnon) evég mpoidvrog (.. TV
yoplav) Y (og Kihd) oo 10 Yopdotko Hog TEPLOYNS Kot TIG OvTioTOUES TINES
X T0oV TPOIOGVTOS O EVP® UV KILO Y10, pPLal OPIGUEVT] YPOVIKT TEPT0OO

Ty w(}plmv ova KiAo 15 13 11 9 9 6 5 4
(o€ gVpO®), X

oMo og Kihd, Y |5 6 8 10 9 12 15 11

a) Na Bpelzin v0zio chayictov TeTpaydvov Y =48+ BX (Tov nTolccov
G€ GUVAPTIION NE TNV TIUN]) KOl VO YOPUYTEL 6TO AVTIGTOLYO0 Sidypappa
owacmopdc. .

B) Na epunvevdei n évvora Tov & ko B

v) Howe givar n avapevopevy {tnon (toiqosig), 6tav 1 Tipn givar 8 gvpd/
KIAO;

0) Me Baon v gvleia avt) propodvue va wpofréyovpue Ty TP TOL TPOI-
o6vtog, 6tav n Ojtnon givan 10 kida;

AYZH

o) o tov mpocdiopiopd g
eflowong g evbelog erdyt-

OTOV TETPOYDOVOV OIEVKOADVEL x y x? Xy
0 dumhavdg TVAKOG LE TIG ool 15 5 225 75
. . 13 6 169 78
aitnteg mpaelc.
1'2: T p,é . . 11 8 121 88
TOUEVMGS, EYOVLE: 9 10 . 90
v=8 9 9 81 81
6 12 36 72
_oOx M 5 15 25 75
X==—=—=9 4 11 16 44
% 8
Sx=72 | Ty=76 | Tx? =754 | Zxy=603
v 8
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Ty (SH(EY)_se00 e _ o8
v () 8(754)-(72)° 848

a=y-Bx=95+(076)(9)=16,34.

B= =-0,76

Apa, n eficwon g mong (tov ya-
pPLOV) GE GLVAPTNOT| LE TNV TIUY| TOVGS glvart
¥ =16,34-0,76x.

Enedn yvopilovpe 611 1 gvbeia Siépyeton

ano ta onueio (0,&) kau (X,y), eivon vko-

TOMGELS (08 KILL)
S

A0 VoL yopoiyTel 6TO S1dypape S10GTOPAG,
OTmG QoaiveTot dimha. 0 ) 15 20
B) To & =16,34 mpoodiopilel v wpoPie- U EPEIE)

mopevn {ftnom tov mpoidvtog, otav 1 T Tov gival 0 gvpm/xidd. [lpogavag
€00 T€TO10 TEPIMTMOOT OEV EIVOL PEAMOTIKY].

To ﬁ npocdlopilel T petafoin mov enépyeton otV EoptnUévn petafinty ¥,
otav N X petafindel katd pio povada. Ankadn 6tav 1 T Tov yopldv avuénbei
Kkatd 1 gupd/Kihd (pio povada), ot ToAncelg Ba elattmbovy katd 0,76 KIAd.

v) Otav n a&la Tov TpoidvTog sivar 8evp®d/KILG, CNIOIVEL OTL X = 8. ZUVETMG, Y10,
X =8 1 avapevopevn (mon ¥ eivan

y=16,34-0,76-8=16,34—-6,08 =10, 26 K\d.

o) Ilpopavmg, otV mepintwon mov ypnoiponoteitar n pébodog twv elayictwv
TETPOYDOVOV Y0 TNV EKTIUNON TG €VOging TaAvOpOUNoNG TG EEUPTNIEVNG LE-
tafAntig Y méve oty aveEaptntn petafintn X, dev umopel va ypnoiporombet
N TpoxvIToLGa Vbeia yio TPOPAeyn ™G X, dtav diveton To Y. o va yiver katt
Té1010, TPEMEL eEapyNG va extiun el n gvbeia TaAvdpdunong e X mévo oty Y.

AXKH2ELY

1. No KotookeVAcETE TO O1AYPOaLe. dlOoTOPAS Kol va Bpeite v e&icmon
g evbeiag mov TPosaPHOLETOL (LE TO HATL) KOADTEP GTA OEGOUEVO.
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x |12 15 16 18 18
@) y |13 14 18 18 20

B) x| 1 2 3 4 5 6 71 8 9

2. Topoakdto divovor 600 dtorypapLLoTe SUCTOPAS LLE TIC TPOCOPLOCIEVEG
evbeieg, Omws TIg Yapace “Le To pATL’ £vag Lobntg. XpnolHoToidvTog
ta onueia A ko B va Bpeite t1g e€iodoelg y =a + Bx TOV avTioTOW OV

gvbeldv.
(1) (i)

20 ° 80 °
_ 3% 4
> 16 / 5 O 75 ° ®
g o 7 o >
o 12 — 70 &
'5 O'}) ° Qﬁ ° ° B
g 8 * g 65 o _ae o
© % A a o o
g 4 2 60
= A
2

0 55

0 4 8 12 16 20 15 20 25 30 35 40
BaOpog ota Mabnpotucd (x) H\wca, €t (%)

3. T kaBéva and ta mapakate Cevyn Tpdv va Bpeite vy eficwon gha-
XIOTOV TETPUYOVOV y = + SX KOl Vo TN YopaEete 6TO avTioToyo did-
YPOUUO SLOGTOPAG. 2T GLUVEXEWD Vo TPOPAEYETE TNV TN TG Y, OTav
X=6.

x |1 2 3 4 5 x |1 2 3 4 5
@ [T 2 3 4 5 B 55 4 3 2 1

x |1 2 3 4 5 5 x |1 2 3 4 s
YV 5,4 2 5 1 3 ) 3 1 5 2

4. No gpappoocete 1 péB0oo eAayicTOV TETPAYOVOV Y10 TO OEGOUEVA TNG
epoppoyns 1, yo va ektiunoete v ubeia ypopikng moAvopounong
0V Ypdvov Mmobupiog () Tov ToviKidv ot 660m avoicHntikov (X).
Noa cvykpivete 0. OmTOTEAECLOTA TOV TPOKOTTOLV HE TN HEBOdO avh
LLE TOL OVTIGTOLYO OOTELEGLLOTOL TTOV TTPOEKVYOLV LLE TV TPOCUPLOYN TNG
evbeiog “pe 1o pat”.

5. o) Me 1 pébodo elayiotav teTpaydvmv va, fpeite Tnv evbeia Ypopkng
TOAVOPOLNoNG TG Y Thve 6T X 1o o Topakdte oedopéva S pontmy.
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Enidoon ota Mabnpuatikd, x | 12 15 16 18 18
Enidoon ot oy, y | 13 14 18 18 20

B) Av vtoBécovpe 0Tt ¥dOnie o Paduog e Dvokng ya to padnm wov
mpe 15 ota MoOnpatikd Kot yio vo pnv vroxpewbei o padnme va
Eavadmoel e€etdoelg otn Puoikn, oo Padud, Katd ™ yvoun cog,
TPETEL VO TAPEL;

1. O mopokdto Tivakog dlvel To OTOTEAEGLOTO TOV LETPTCEMV TG GLGTO-
MKNG igomng ko g nAkiog 10 yovaukov:

Haxio () | 25 30 35 40 45 50 55 60 65 70
Iieon (mm Hg) | 116 117 121 147 111 133 105 153 155 176

o) [Towo amd 115 dV0 petaPfAnTég nAkio Kol GUGTOAKY| TECT) PUTOPEL VoL
BewpnBel g ave&aptntn petafAnT);

B) Na yivel To avtioToryo Stdypappo SlooTopac.

v) Na yapd&ete “pe 1o pat” v gvbeio mov mpocapproleTor KOAVTEPQ
OTO OEOOUEVAL.

0) Tt ovotoAkm mieon TpoPAEnETE Yol o yovaika 75 €Tov;

2. No ypnoomomoete o dedopéva tov Ilivaka 4 pHovo yio to, ayopiol, yio
va TpoPAéyeTe T0 Hog evOg nadn otav:
o) 0 TOTEPOS TOV EYel LYoc 180 cm
B) 0 nésog 6pog Tov Hiyovg TV Yovidv tov givar 170 cm.

3. Noa ypnoonomoete ta dedopéva tov [livaxa 4 povo yio ta Kopitoia,
Yo va TPOPAEYETE TO VYOG Hiag pLobnTplog OTav:
o)1 UNTEPO TG £xEL VYOG 167 cm
B) o pécog 6pog Tov Hyyous TV Yovidy g etvar 170 cm.

4.  Amo 8 yapovg mov Eyvayv G€ Iio EKKANGIo KaTd T StdpKel vOg umvaoc,
01 NAIKIEC TV AVOPOYOVAOV 1COV:
Hhwdo yopmpod, y | 20 22 24 25 28 30 33 38
Hiakia voeng , x | 20 20 22 27 24 25 28 34

a) No vroloyicete pe ™ puéBodo ehayiotwv teETpaydvV@V TNV gvbeia
YPOULIKNG TOAVOpOUMoNG TG ¥ Tave ot X Kol va Tn Xopa&ete 6to
ovTIGTOL(O SAYPOLLILO SLOCTOPAG.
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B) Na Bpeite v avapevopevn nAkio Tov YOUTPOL Yo [0, VIOYN Lo
voon 25 eTov.

v) [ ka0 €rog mov e yovaike kabvotepel va mavtpeutel OG0 avEd-
VETOL 1] NAIKIO TOV VTOYNPLOV YOUTPOD.

5. T to o1 dedopéva TN Tponyoduevng doknong (4) va Ppeite:
o) TNV €vOeia Ypopkig maAvdpopunong g X mave ot Y,
B) v avopevopevn nikio Tng vOeng v £vay VIToynelo youmpo 28
ETOV,
Y) Y10 KaOg £T0g OV £vag Avopag Kabvotepel va mavTpevTel OG0 avEd-
VETOL 1] MAIKIOL TNG VITOYNPLOG VOOTG;

2.5 TPAMMIKH XYXXETIXH

Ewcayowyn

"Eyxovpe del uéypt todpa. 0Tl £voL GOVOAO TOPATNPCEDMY UG UETAPANTAG TEPL-
yphopetar pe o PETpa BE0MG Kol S10GTOPAS, OGS Yo TOPASELYLLA, 1] LEGT) TIUN
KOL 1] TUTIKY OOKAIGN, avTiotolymg. Emumhéov, pe ) ypopuky ToAivopounon
7ov e€eTdoape GTNV TPONYOVUEVT TOPAYPapo ldape TOG fpiokovie TNV evbeia
YPOLULUIKNG TOAVOPOUNONG 1 0ol TPOGOPUOLETOL KOADTEPO GTO “GUAVOS” TMV
ONUEI®V OTIMG OVTA TAPLGTAVOVTOL GE EVOL SIAYPOLLLLO SLOGTOPAG.

Ag dodue, Y Tapdaderypa, to Topakate Cevyn Tndv (X;, ¥;) o Tig peTafANTEG
X, Yxau (x/, y)) o tig perafintég X', Y':

x| Vi x| v
1125 1,0 | 2,5
1|40 1,5 | 1,0
2 130 2,0 | 4,0
343 25| 55
3140 3,0 | 6,0
435 40 | 3,5
> |3 45 | 6.0
> 150 55 | 3.5

a6 T omoia fpiokovpe:
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* X=3Y=5 s =15 1s,=09
« X'=3,y=5 s,=146, s, =1,66

* 70 daypappa daomopdc oto oyfua 18(a) twv onueiov (x,¥;) kot v avti-
otoym evbeia ehayioTmv teTpoydvev ¥ =258 +0,47x

+ 10 Sidypappa duomopdc oto oyfua 18(P) twv onueiov (v, y,) kot v avri-
otoyyn evbeia eayictov TETpOydVOV ¥ = 2,58+ 0,47X .

(CY) B)

1o 300 oVt Srorypappata SteTopds PAETOVLE OTL TpocappoleTal 1 idto gvubeia
YPOUUIKNG ToAVOpOUnonc. Oumg ta onpeia Tov GUnvovg oto dtdypappa (o) &i-
Vol TEPIGGOTEPO GLYKEVIPMUEVE YOp® amd TV gvbeio evd oto dudypoppa (B)
EYOVLLE VOl TTO YOAOPO CUNVOG CUEIDV YOP® Ao TNV avtioTolyn gvbeio ToAy-
dpounong. Anhadn oty TPATN TEPITTOOT 1] YPULLUIKT GYECT LETAED TV LETO-
BAntov givat ioyvpdtepn mopd ot devTeEPN TEpinT®on. 'Eva pnétpo mov pag divel
10 péyefog TG YPAULUKNG GYEONG 1 TO PaOUO GVYKEVIPOOTG TV ONUEI®V TOV
oLy paUaTOg S1GTOPAS YOP® amd TNV gubeia TaAvdpdunong eival o AeyOuevog
ovvTEAEGTIG YPOpMKY S cvayéTiong (linear correlation coefficient).

2vvreleotns Ipopuikns Loocyétiong

O oVVTELEGTNG YPOLLIKNG GLGYETIONG 000 petafintav X kot Y opileton pe Baon
éva detypo v Cevydv mapatnpnoenv (x,,y,), i=1,2,..., v oopuPoriletar pe r(X,Y)
N amAd pe I Kot SIVETOL amd TOV TOTO:
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S (5, - F), - )
r=——2= . (1)
\/Z(xi—)_c)z\/Z(yi—y)z

AVOQEPETAL OE KOl (G GUVTEAEGTIG GLOYETIONG TOV Pearson.

Am6 oV OpIopd TOV I' TOPUTNPOVUE OTL Yo peyddeg Tiég x, g X kot ¥, g ¥
(neyohdTepeg amd TN HEGT TN TOVG) Ol dtaPopéS (x, —X) ko (v, —y) elvon Oe-
TIKEG, OMOTE TO YVOUEVO TOVG etvar OeTikd. Opota yror pikpég Tég X, Kot y;, ot
daopég (X, —X) kon (¥, —¥) etvar opyntikég, omoTe T0 YvOpeVO Tovg givat mhit
Betucod. Emopévag, dtav oe peydreg Tinég g HeTaPAnTig X avtiotoryody Kot
peyaleg TIHEG TG Y, 1 08 PIKPEG TIHES TNG X OVTIGTOLYOVV HIKPEG TIES TNG Y TOTE
0 CLVTEAECTNG GLGYETIONG eivan BeTikdg ko Aépe 6t ot X, Y givon Betikd cuoye-
TIGUEVEG. AVAAOYO, UTOPOVLE VO SOVUE OTL O I' TAIPVEL OPVNTIKEG TILEG OTOV GF
UEYAAEG TIHEG TNG UG LETAPANTNG AVTIGTOLYOUV UIKPES TIUES TNG AAANG, OTTOTE
AELE OTL O1 PETOPANTEG OVTEG EIVOL APVITIKG GUGYETIGUEVEG.

Me Bdion tov Topakdto tivoka Kot Tov tomo (1) vroioyilovpe 10 GuviELEoTN

X |l v | X=X vV | (k-0 | (=) | 00— Y)
1 |25 -2 ~1,5 4 2,25 3
1 | 40| —2 0 4 0 0
2 130 -1 -1 1 1 1
3 145 0 0,5 0 0,25 0
3140 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

YPOLUIKNG GUGYETIONG Y10l TO SESOUEVO TOV TPMTOV TOPUSETYLLOTOG

D ) ¢k ) B I
- X5 VI8vT

6.
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Me avarloyo TpOmo VIOAOYILOVUE KO TO GUVTEAEGTI] YPOLUUKNG CUGYETIONG YN
T0 S€JOUEVE, TOV OEVTEPOL TTapadEiyLTog 6o Ppickovpe r' ~0,41.

YuyKpivovtag Tovg 600 GUVTEAESTEG GLGYETIONG PAETOLUE OTL T > I, AVTO dNA®-
VEL OTL 01 LETUPANTES X, Y TOVL TPDOTOV TOPASEIYLATOG EIVOL TEPICTOTEPO YPOLLLLL-
K@ ovoyeTiopuéveg mopd ot petaPantéc X', Y tov dedtepov Topadeiypotoc.

O ovvteheotig cvoyétiong etvar kaBapog apBpog, oniadn dev ekppaletal o€
GLYKEKPUEVEG LOVADEG LETPNONG, ETOUEVMG fval aveEAPTNTOC TV (PN GILOTOL-
ovpEVMV HoVAdwV péETpNong TV peTafAntav X kot Y. Enl miéov woydel mavtote
otu

[T cvykexpéva otav:

e 0<r<+l, tote oL X, Y etvan OeTikd ypappikd cvoyetiopéveg (oynpe 19(y),

(e))

-1<r<0, 161€ 01 X, Y elvar apvnTIKAE YpOUUIKE GUGYETIGUEVES (TN LA

19(5), (o1))

r=+1, toTE £Yovpe TéAELN OETIKI YPARNIKT] GVGYETION KO OAQ TO
onueia Bpiokovrol Tave oe po evbeio pe Oetikn kiion (oynuo
19(a)), mradny y=a + fx, >0

e r=-1, TOTE £(OVIE TELELD APVITIKT] YPULMIKT] GVOYETION Kot OAO TO
onpueio fpiokovtor Tdve o€ pa evbeia pe apvntikn KAion (oxfuo
19(B)), onhadn y =a + fx, f<0

e r=0, TOTE OEV VTAPYEL YPUPUIKY] GVOYETION LETOED TOV UETAPANTOV.
O petafntéc Mrodn X, Y sivorl ypappikd acvoyETiotes (oynua
19(0)).
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7=

= = A ~ °
r=+1 . y“ .. r=-1 y r=+0,8 .
s ® e
° ¢ ..o ". * °
.o' % o . .-'u .
o® ° %
. [ 4 % o
(@) x (B) X" ®
i r~-0,8 y t . r=+0,2 y“ * r~-0,2
() x &  x (o)  x
A . e O
* * . o * Awoypappota S106Topag Kol GUVTEAEGTEG
oo . . ovoyétiong Yo drdpopa. {evyn mapaTnpn-
°, ° cewV (X;,¥;).
© x

AT0dEIKVIETOL OTL O GUVIEAEGTNG YPOUUUIKNG CLGYETIONG I O1VETAL IGOdVVALLOL KoL
Ao TOV TAPOKATM TOTO, 1) YPNON TOV 0TOI0V SIEVKOAVVEL GUYVE TOLG VITOAOY1-
GLLOVG Kupimg oty mepintwon mov ot X, Y dev givon axépatot:

o35 5)

\4
v
i=1

2

_(Z“xj \/vgyf —[Z:ysz
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2voyétion kou Ilodivopounon

H maAvdpopunon kot n GuGYETION, 0TS TIG EEETAGAUE MG TOPA, Eivat 600 S0~
dwaoieg peAéng dyetapintaov tAnbvoumv. H molvopounon mpocdiopilel
oyxéon e&apmong petal&d 600 PETAPANTOV, EVO 0 GUVTEAESTNG YPOUUIKNG GL-
oy€Tiong otvel éva PETPO Tov UeYEBOVG TNG YPOUIKNG cuoyéTiong petald dvo
petapintov. Etopévmg, ot 600 dradikacisg dev ivar doyeteg petadd Toug.

Otav dev &yovue mepapatikd dedopéva, va tpokabopilovrat oniadn ot TYES TG
pog petaPAnme, tote pmopet va peretn0el gite n eEdptnon g Y amd ™ X eite
n e&dpton e X and v Y. To mdéco éviovn elvan | oxéon e&dptnong petasy
TV 600 PETAPANTAOV Hog To divel 0 cuvTEAESTNG cLaYETIoNG. OG0 To I TAncalet
010 +1 1660 TO onueio Tov Slaypduuarog dlaomopdc teivouv va Bplokovial o
wio: gvdeion pe cuvteheot dievBuvong B > 0. 060 o I TAo1aler 6o —1 TG0 To!
onueio teivovy va Ppickovtat oe pia evbeio pe B < 0. Otav r ~0, 10te B ~ 0. Tv-
viBwg oTig papproyég eEetdletal 1 GLOYETION Kot 1 ToAvOpounon padi, omote
£YOVLE TANPESTEPT] KO TTLO OAOKANPOUEVT €EETACT] TV dVO HETARANTOV.

E®PAPMOI'H

Na vToLoYI6TEL KOl VO EPUIVEVTEL 0 GUVTEAEGTIG GUGYETIONG I PETUED TOV
petapintov X ko Y pe pdon tig mrapakdto Tipéc:

x |10 13 17 21 25 28 30
y |21 24 29 25 36 33 40

AYZH

INa Tov vroAoyioud 1oV GLVTEAEGTI GLGYETIONG MeTAlD TV X Kot Y dievkolvvet
0 TOPOKAT® TIVOKOG:

X y x? y2 Xy

10 21 100 441 210

13 24 169 576 312

17 29 289 841 493

21 25 441 625 525 V=7
25 36 625 1296 900

28 33 784 1089 924

30 40 900 1600 1200

Tx=144 | 5p=208 | =x*=3308 T2 = 6468 Txy = 4564
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O ovvteleotn GLGYETIONG VIOAOYILeTan omd T GYEon:
2w (2x)(2y)
WEE (Eaf VEr ()

_ 7(4564) — (144)(208)
J7(3308) — (144)* \7(6468) — (208)?

V=

~0,9.

yA
H vymAn tiun tov r pog oetyvet 01t vdpyetl ToAd 40
évtovn OeTIKn YpOpIKY GuoyETion HETaED TV
petafAnTdv X ko Y, 6mmg e£dAhov pmopode vo, 32 o
TO SLOMIGTMOGOVE KOl OO TO AVTIGTOLO Stdypap- 30 s
Lo S106TOPAag. 25 _
20
15 >

5 10 15 20 25 30 X

AXKHXELY

1. Na dwrdéete TG TOPOKATO TYWEG TOL I' og avovoa TaEN Tov Padiov
YPOULIKNG GuoyETiong dvo petapintov: —0,6, 0,9, —0,7, 0,2, 0, —I1.

2. Amd 1o drypappotae SlcTopas TV mapakato (evydv (x;,y,) Vo EKTL-
UNGETE (Y0Pig TPAEEIS) €AV 1| YPOUUIKT] GLOYETION METAED TOV LETAPAN-
TV X ko Y givon OgTikn 1 apvnTIKY Kot ETmAEOV av givort pukpn, LETpLaL
N HEYOAN:

. 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
y |4 5 1 6 4 3 8 10

B)

x| 1 3 5 7 9 10 12 13
Y T, 710 8 3 4 6 3 2 5
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H xotd dropo kotavarlmon (o€ yoddvia) dmayov () ko minpovg (X)
yohaktog yia o £t 1982-87 otic HITA diveton otov mapokdtm mivoo:
"Etog
1982 1983 1984 1985 1986 1987
Myupecyéha, x | 156 152 147 143 134 128
Amoyo yéAa, y 10,8 11,1 11,5 12,1 12,8 13,2
o) No vToAoYiGETE KO VoL EPUNVEVCETE TO GUVTEAEGTY| GLGYETIONG.
B) Av petatpomovy 01 ToGOTNTES YOANKTOG 6€ AlTpa, ot Oa givan 1) Tiun
TOV GUVTEAEDTI GVoYETIONG; (1 yokovt =~ 3.8 Atpa)

Ta mapoakdto dedopéva Taplotdvouy Tovg deikteg evpuiag (1.Q.) 10 un-
épav (X) ko Tev Buyatépav Toug (V):

1.Q. untépag | L.Q. Buyozépag | 1.Q. untépag | 1.Q. Buyatépag
85 90 115 110
90 100 120 125
95 90 120 110
100 105 130 130
110 120 135 120

o) No. KOTOoKEVAGETE TO SLAY PO O106TOPAG
B) Ao to Sudypopipe S106TOPES VO EKTIUNGETE TO GUVTEAEGTI] GUGYETL

ong
v) No vToAoYIiGETE Kol VO EPUNVEVGETE TO GUVIEAEGTI GUOYETIONG

) Na 8eitete 6Tt 2 (X, — XNy, = ¥) = DXy, —VIp,
i=1 i=1

B) I'a e@td Cevyn mapoatnpnoewv (x;,y,) €xovue
-3 =28 Y.(n-y’=112, Y xy=308 X=4, y=9
No VTOAOYICETE TO GUVTEAESTI] GLGYETIONG.

e o e&étaon ota Madnuotikd oktd padntov n faduoroyia dvo ee-
TtV A, B fTov wg akoAovbmg:

MaOng
1 2 3 4 5 6 7 8

Béetaotic A | 55 62 71 66 63 56 72 5l

E&etaome B 54 56 61 66 63 61 73 54

Noa e€etdoeTe €6V VTAPYEL YPOLLUKT GLGYETION LeTa&y Tng fabporoyiog
TOV dVO EEETOCTMV.
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I'ENIKEY AXKHXEIY

O apBpds TV ToddV o€ Eva deiyua 80 otkoyevel®V pog TOANG divetan
OTOV TOPOKAT® TIVOIKOL:

Ap1Buog Modidv 0 1 2 3 4 5 6
Owoyéveleg 10 25 20 12 6 5 2

o) Na Bpeite ) péon tiun, T SIGUESN TN, TNV ETIKPOATOVGO T KO
TNV TUTIKT OTOKAIGT) TOV aplBpoD TV TodLDY.

B) No koTaoKELAGETE TO SLAYPOULLLO CYETIKMV GUYVOTNTMOV KOl TO TOAD-
Y®VO 00POIGTIKOV GYETIKOV GUYVOTHTOV.

Y) A6 10 TOADY®OVO ABPOICTIKOV GYETIKMY GLUYVOTNTMV VO EKTIUNGETE
ta Tpio TeETAPTNUOPIO.

O ap1Bpds TV TVTOYPAPIKOV AoV oL Bpednkay otic 60 celideg vOg

KEWWEVOL GTNV TPOT TOL d1OpHwon 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
3 9 3 1 0 4 4 5 5 6 6 7 8 9

o) No. opLoidomocete o 0ed0UEVA GE TEVTE IGOTANTEIG KAACELG TAATOVG
000 Kol VO KATOOKEVAGETE TOV VUK GUYVOTHTMV.

B) No KotooKEVAGETE T IGTOYPAUUATO CLYVOTHTOV Kol 0fpoloTIK®V
GLYVOTNTOV KOl TO, AVTIGTOLY0, TOADYWOVO GLUYVOTNTMOV.

v) Na vroloyicete T pHéon Ty, Tn O1GUEGO, TV KOPLPT| KoL TV TUTTIKN
amdKAon.

B B O
ENOS o)
W W
(o)W NN

0
6
8
5

Ye o etonpeio cuvolka epyalovrar 200 dropa. Onmg mpoékvye omd
éva Toyaio deiypa VITOAAMA®Y, 0 GUVOMKOG ¥POVOG VINPEGING TOVG dive-
TOL GTO OITAOVO KUKAKO S0y POLLLLLOL.

o) No. KOTOoKEVAGETE TOV TVOKO GV- 20< x <30
LVOTNTOV. 14% s

B) Na vrohoyicete T péon Tiun KoLtV o< <20 4%
TUTIKTY OTOKALOT). 34%

v) [16601 GuvoALKE VTGAANLOL OV pIEVO-
vtal vo 6uvta&lo60tnBody (GUUTAN-
povovtog 35-gtia) péca 6T ETOUEVA
1) 5 xpovia, ii) 10 ypovia;

0) No. KOTOGKEVAOETE TO 1GTOYPOLLLLOL 5<x<10
OYETIKOV GLYVOTITOV. 30%

x<5
18%



To epyatikd oTLYNUOTO TOL GLVE-
fnoav 1o 1990 kot to 1994 divo-
VIOl 6t dmhavo mivoko (Ztovyeio
Yrovpyeiov Epyaciag).

o) No. aneikovicete to dedopéva o€
&va pafOOYPOLLLLO GUYVOTHTOV.
B)II6co  atvynuote  cvvéPnoav
Kot pEco Opo ywo to €t 1990

kot 1994;
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Mnveg 1990 | 1994
Tav.-®@efp. 1057 692
Map.-Amp. 927 716

Méioc-Iovv. 1114 829
[oOA.-Avy. 1020 783
Yem.-Okr. 941 809
Noép.-Aek. 775 636

2Hvolo 5834 | 4465

v) To 1,4% tov atvynudtov tov 1990 kot to 2,1% tov 1994 Nrav Oa-
vatneopa. [oca atvynqpate oy Bovanedpa yio to aviictoryo £n;

[Towo tvor 10 copmépacd cag;

O mopokato Tivakag divel T duapketo (ong 600 THT®V

NAEKTPIKOV GLGKELOV A Kol B og yilddeg dpeg. Mia

NAEKTPIKN GLOKELT TVTTOV A oToryilel 230 gvpd.

a) [Totov TOTOL NAeKTPIKT GLGKELT OOl TPOTIUNGETE,
av 1 pio niektpikn cvokevn tomov B otoyilet:

1) 180 evpd 1ii) 190 gvpd

1i1) 200 gvp®.

A B
12 12
14 13
23 16
30 22
36 32

Na aitiodoynoete o€ kabe mepintwon Ty omxavVINnon cog.
) [Motov THTOV 01 NAEKTPIKEG GLOKEVEG TAPOVGIALOVY LEYOADTEPT) OULOL-
OYEVELNL WG TTPOG TN SEPKELDL AELTOVPYIOG TOVG;

g delypoToMTITIKN €pguva TTov £ywve oTig 15 ympeg g Evpomaixng
‘Evoong (E.E.) pia fdopdada mpv ko pio Boopdada petd to XvpufovAito
Kopuong, (£.K.) mov &ywve to Mduo tov 1998, 100 1060014 TOV 0TOH®V
oV ooBAvovToy TOAD KOAG TANPOQOPNUEVO Yo TO EVIOLO VOLIGHOL

(evp®) divovtor GTOV TOPOKAT® TIVOKOL:

Xopa IIpwv to | Metd o Xopa IIpwv to | Metd 10

> K. 2K 2K > K.
Avotpia 50 47 [omavia 30 39
Bé\yo 55 55 ItaAio 49 39
Bpetavia 40 35 Aovéeppovpyo 56 62
ToAlio 61 72 OMravdia 56 55
Ieppavia 44 48 [optoyoio 18 20
Aavio 51 53 Zoundia 40 38
EX\éda 26 22 Dwiravodio 45 45
IpAavdio 41 29

o) No mopoacTnoeTe Ta 0e00UEVO GE LOPOT POPLOOYPEUILATOG.
B) Na Bpebei 10 1€GO TOGOGTO TV TOAD KOAG EVIUEPOUEVOV Y1oL TIG 15
r®peg ™G E.E. mpv kou petd o XK., vroroyilovtag i) Tov aptBpuntikd
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8.

€GO Kot ii) To 6TafUKd HEGO TOc0GTO e Papn Tovg TANOVGLOVE TV
15 yopav perwv g E.E. Tlotog amd toug 600 pHéGouvg eivat o avTimpo-
OOTEVTIKOTEPOG;

7. XT0V TOpOKATO TIVOKO TOPIGTAVOVTOL 01 XpOVol (6€ AETTA Ko OgVTE-
POLETTO) TV VIKNTOV TV OAVUTIOKOV 0y@V®V 6TV KOAOUBNoN ota
400 pétpa ehevbépag (freestyle) avopmv kot yovoukdv. Na dmcete (Yo
K60 VA0 YOPIGTA) TO YPOVOYPULLLO TWV OEOOUEVMY aLTOV. T1 cupTe-
pacpara Pyalete;

"Etog Xpovog Xpdvog ‘Etog | Xpovog Xpovog
Avopov Tuvoikédv Avopov Tuvoikédv
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 xdrowkot avé km* oamd 1o 1960 Emwc kar o 1974 otnv EALGS0 fTay:

Kérowot, ¥ | 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) No extiunoete v gubeia ypop kg TaAvopounons g Y ot X, kot
VoL TNV TOPAGTIGETE GTO O1AYPOLLLLLOL SLOCTTOPAC.

B) To 1976 giyape 69,5 koatoikovg/km?. Eivol avtd avopevopuevo;

(Ynodein: Oswpodpe wg £10g avapopds to 1960 pe tiun x=1).

O ovvteAeotng yevikng Ovnopudmrog (Z.1.0.) g EALGSag Yo ta ypdvia
1931-1964 mopovciace TV TopaKkdT® TopEia.

Eroc, X | 1931 ] 1936 | 1940 1950 1956 1961 1964
0% Y| 177151128 79 74 76 82

a) Na yapaéete “pe 1o puatt” v gvbelo ypopukng maAvopounons
y=a+ fx 010 Ndypappo doomopds kol amd v gvbeion avt va
extiunoete to X.1.0. yuo 10 €rog 1965.

B) Xpnowonowtmvtag ™ péBodo Twv 600 oNUEIOV VO VITOAOYIGETE TNV
eElowon g vbeiog TOAVOIPOUNGNG KO GTY] GUVEXELD VAL EKTIUNGETE
oA to X.1.0. yia to étog 1965. Xuykpivete e TO TPONYOVEVO ATTO-
TEAEGLOL.
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11.
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v) Na emavaldBete to 1010 ypnoiponoimviog T nEbodo elayictmv TETPO-
YOVOV.

(Yrodeien: ' v avelaptnn petapint X va 0écete yio 1o €tog 1931

o¢ TN to 1, omote Yo to 1936 10 X = 6 ko Yo 1o 1965 10 35).

O mopoakdto mivakag divel To NUePNOLo 160NN X Kot TIG AvTIGTOLYES
damaves datpoPng Y mévte vIaAMA®Y, oL ThpOnKav TUYXAiN OO o
gTopeia.

Eic68nua X |35 37 42 43 69

(0eKAdeC EVPD),

Aomdveg datpoong Y
(0exddes evp®),

L1 15 18 15 25

o) Me ) pébodo tov “choyiotov tetpaymdvav” vo Bpeite v e&icwon
™G €VOelag YPOUMKTS TaAVIPOUNONG TV EGS®V SATPOPTS (TAV®)
GTO ELGOOT LA

B) M1 vrdAindog g Tonpeiog Exel nuepnoto e166dnua 50 evpo.
[T6c0 extipdre eogic 6TL B E0devet yia datpoPn| TNV NUEPL;

v) Av yvopilete 0Tt pa vTdAAniog Eodevet 30 gvpd Yo SotpoPny Umo-
peite, pe Pdon ta Topandve, vo TPOPAEYETE TO NUEPNOLO E1GOINUA
me;

. 13 _ _ . ,
H mocémra s, =—Z(x,. -X)(y, — ¥) xaAeiton GUVOKDUOVOT TOV pE-

i=1
. ) 2 2 7
TaPfAnTdV X kot Y. Av KGAEGOVLE LE S, , S, TIG SKVUAVGELS TV X Kot ¥

avtioToya, va SelEeTe OTL 16YDOVV Ol GYEGELG:

W p=2  Prop-

¢

<

"Evag pabntg yvaopile 611 oxéon mov cuvoEel Toug Pabpovg Papeviit

(°F) pe tovg Pabupovg Kedsiov (°C) eivon ypoppky, oniadn F =a + BC.
Emedn opmg dg Bvpotave tig otabepés a, f, pétpnoe ) Oepuoxpacio
TOV SUATIOL TOL GE MEVTE OLUPOPETIKEG MPEC Ue dVO BepuoueTpa pe
KAlpoka og °F kou °C, avtiototya, kot mpe ta mopokdto (edyn THdv:
°C |15 20 25 30 35
°F |59 68 77 8 95

No Bpeite T oyéon F=a+ [§C ov cuvdgel Tig OV0 KAlpaKeg Beppo-
Kpociog.
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13. Atveton detypo v Cevydv (x,1,), (x,,,), ---»(x,,»,) 800 petafintov X
Kot Y kon €0to (X,Y) 0 cvvtedeot cvoyétione. Eav Z =AY omov 4

14.

OeTikn otabepd, va dei&ete OTL oY vEL:
r(X,Z)=r(X,Y).

Tuytveran, dv A < 0;

O apBpog tov dlvyiov mov exdodnkay otnv Kompo and to 1974 émg
10 1994 diveron mapaxdrto (Inynq: Tuqpe Zrotiotikng kot Epgvvav Ko-

TPOV).
‘Etoc x | ApBpdc Aaloyiov | ‘Etog | x | ApBuodg Awalvyiov
y J
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
Aivovtor: v =21 T’ =3.311 =231
5p2=17.726.800  Zy=5.544  ¥xy=75.512

Na Bpeite v evbeia “choyicT®V TETPOYOVOV KOl VO EKTIUNCETE TOV
appo tov dluyiov yuo ta &t 1995, 2000.
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EPQTHXYEIY KATANOHXHY

Y1ic epotiosig 1-10 vo Parete o€ kOkA0 TO X (E®6T6) 1] TO0 A (AdO0C).

1. Tlavrote éva peyalbtepo delypa divel o a&ldmioTo amoTEAEGHOTO OO
&va KpoOTEPO dETyaL. XA

2. Ortav £rovpe GUUHETPIKT KOTOVOUN, 1 HECT TIUN CLUTITTEL e T OLdplE-
GO. X A

3. Ortav &povpe akpoieg mapaTnpNoELS, EVOL TPOTOTEPO VO, YPTGILOTOL-
oV TN péom T avti e S10UEGOV. X A

4. O AOYog ™G UEONMG TIUNG TTPOG TNV TUTIKN OTOKAION KOAEITOL GUVTEAE-
0TNG HETAPOANG Ko etvor KaBopog aptOpdc. > A

5. Ortav mpochHécovpe o otabdepd oTIC TOPATNPNOELS UIOG UETOPANTNAG
TOTE M PEOM TY) Kou 1 TUTIKN amdkAon ow&dvouy Katd n otafepd

ooT). 2 A

6. Otav TOAATAUGIAGOVUE TIC TIMES UG METaPANTNG el pio otabepd,
TOTE M P€OT TN TOAAATAAGLACETON EMTL TNV 10100 GTOOEPA. A

7. Otav TOAOTAOGIAGOVUE TIC TIES oG MeTaPANTAG el pio otabepd,
toTE M TVTIKN AmOKAGN ToALoTAacLaleTal emt TV 10w otafepd. T A

8. H didpecog kot 1o 5£0TEPO TETAPTNLOPLO EYOVV TTAvVTO, TNV 1010 Tip. X A

9. To Bapog g Layapng mov PALovE 6TOVG KUPEDES EIVOL TOLOTIKT| LETOL-
BAntn, yioti yapaktnpilel Tov KOQE 6KETO, LETPLO 1 YAVKD. X A

10. H oyetikn cvyvotta Pmopel vo, TapeL Kol apvnTikeG TIHEG. X A

11. T v aveldptnn petaPinty ol mopatnpnoels eite wpokadopilovron
elte AapPdvovior xopic vo VTEIGEPYETOL GPAALN LETPTONG. X A

12. H B TOPLOTAVEL TNV avENOT NG eE0PTNUEVNC LETAPANTIG, OTOV 1 OveE-
Edptnrn petafint) avéndel Katd pio povaoda. X A

13. 'Evog ovvtedeotng cvoyétiong r=+0,6 Oslyvel peyOADTEPT YPOLLULKY
OLGYETION LETAED 600 HETAPANTAOV TOpd O I =—0,9. > A
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14. Ortav r(X,Y) > 0, 10te cvvendyetar 6Tt ot petofAntéc X, Y etvon Oetikd
GUGYETICUEVEC. X A

Y1 epotiosg 15-24 va fareTe 6€ KOKAO T1) 6OOT ATAVTNGY).

15. "Eva pétpo mov ypnoiponoleitol TG0 Y10 Tol0TIKE OGO KOl Y10, TOGOTIKA
dgdouéva givar:

A.m péon Ty I". n oy amdkAon
B. n emkpatovoa Tyum A. Kavéva omd To TopaTdve.
16. H dwaxopoven tov mopatnpinoemy X, X,,..., X, diverol amd tov Tumo:

PR _ 5 2 2
A8 == 3 -9 I :C{ZX" ~(Xx) }

B. 5° :vz:xi2 —(in)z A, §° :"foz _Z(ZXI')

\%

17. Edv ot cvvtereotéc petafoing 600 cuvormv dedopévov A kot B etvar
15% ko 20% avtictoiyms, ToTe:
A: t0 dedopéva A Topovetalovy LEYOATEPT) OUOLOYEVELL 0O TO. B
B: ta 6edopéva A4 mapovoidlovy pkpotepn opoloyévela and o B
I': ta dedopéva A mapovotdlovy peyaAdTepn dtaomopd amd o B
A: 10 dedopéva A mapovstalovy LikpoTepN dtooTopd amd Tt B

18. Mg Bdaon v gvbeia molvdpounong ¥ =-10+3,25x 1 mwpoPremduevn
T ¥ yo x =10 etvo:
A. 3,25 I.225
B.-10 A. Agv pmopolpe vo EEpovpe.

19. Mg Bdon v gubeio moAlvdpopunong ¥ = 2 — 3X 0 GUVTEAEGTI|G YPOLIIKTS
cuoyétiong Tov X, Y elvat:
A. -3 I. Apvntucog
B. ®¢etikog A. =3/2.

20. Edv 0 cuvteAeoTC YPOUUIKNIG GUOYETIONG V0 peTaPAntov X, Y sivot
r =+1, tdte N gvbeia ypappkng maivdpounons g Y om X pmopel va
OEpyetTan amd o onpeioL:

A. (0,0) «ou (1,-1) I (-1,-1) xou (1,1)
B. (-11) «xo (1,0) A. (0,1) xo (1,0).
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3 HHIOANOTHTEY

Ewcaywyn

Yrdpyet o TOALOVG 1 EVTO®GN OTL TO KUPLO KIVITPO Y10 TNV aVATTLEN TG Ogm-
piog tov [MiBavotitov tponibe amd 10 volOQEPOV TOL AVEPMTOL Y1 ToL TVYEPH
oy viowo. ZnUovtiky piAota @dnorn oty avamntuén Tov KAGOov avtov TV Ma-
ONUATIKOV omoTéEAEGE 1 YOVIUN GAANAOYPOpio TOV oVATTOYONKE AVALESH GTOVG
Pascal ka1 Fermat 1o 170 aicdhva pe apopun d1apopa TpoPARUATO TOL TPOEKLY OV
OO TNV EVAGYOANCT TOL 0VOPAOTOL LE T TUYEPH TOLYVIOLL.

MoAovOTL OU®G TO. TVYEPE O VIO NTOV EVPEWS O10OEdOUEVE KOl GTOVG Apyai-
ovg 'EAAnveg ko otoug Pouaiovg, n Osmpia tov ITiBavotitov dev avamtdydnie
KOTE TNV apyondtnTo, 6mme cuVERN pe AoV KAASG0VS TV Mabnpatik®v, aAld
ToAD apyotepa, to 160 kot 170 awdve w.X. IV avtd moArol amoppintovy v
amoyn 011  Ocwpia tov [MBavotHTOV 0Qeilel T Yévesn TG otV evacyoAnon
TOV aVOPOTOL E TO TVYEPE TOLY VIS KOt TNV Amodidovy GTIg ovayKeg v AvBohv
TPOPANLOTO TOV TOPOVCIAGTNKAY UE TV AVATTLEN TOV EUTOPIOn, TMV O.GMI-
AMoewv, g GVALOYNC €000®V TOV Kpdtovg kTA. H avarntuén g Osmpiog twv
[MBovotHTeV opeileton emiong kot oTig aviykeg TV Puoikdv Ememuav 6rmg
N €paproYN TG Oempiog ZEUAUATOV GE AGTPOVOUIKEG TOPATIPT|CELS.

H Ozmpio tov [IiBavothtov avoartoydnke akopo tepiocdtepo 10 180 atmdva pe
T1g a&loonueinteg epyaciec Tov padnpatikov Bernoulli, De Moivre, Laplace kot
Gauss. [dwitepa o Laplace pe tig epyacieg Tov dvoile o Koatvovpylo EToYN Yo
™ Ocwpio [TtBavottov. [ati o Laplace dev mepropileton povo otn padnpotikn
aVOIALGY] TOV TUYEPDOV TTOLYVIOL®V, 0AAG EPaPUOlEL TO GLUTEPUCUATE TOV KOl
og évo TANB0¢ omd EMOTNUOVIKG Kol TPakTiKd mTpoPAnuata. ‘Etot, pe apopun
TN UEAETT TOV GOUAUATMOV TOV TPOKVTTOLV GTIC EMUVOLAUPAVOUEVEG LETPNCELS
TOV 1510V 0GTPOVOUIKOD HEYEOOLG CVOKOADTITETOL 1] TEPIPN LT KOVOVIKT KOTOVO-
un tov Gauss. Kotomy omodeikvdetal 6Tt 1 KOVOVIKT KOTOVOUT OTekoviLel Oyl
HOVO TNV KOTOVOUN TOV COUALAT®V TMV OGTPOVOIKDV TOPUTIPICEDV GALY KoL
TNV KOTOVOUN TOAADV BLOAOYIK®VY, KOWVOVIK®V KOl PUGIKMOV Qutvouévoy. ‘Etot,
ot dugpketa Tov 190v adva yevviovvtat VEoL KAAOOL TV EPUPLOGUEVOV Laln-
LOTIKOV, OT®G gival 1| Oeopia Tov ZQoipdtov, to Acpaiiotikd Madnuatikd
Kol M XTaTiotik) Mnyavikn.
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2Tic pépeg pag n Oewpia tov [MiBavotitev pe TIg epyaciec TOALDY dtdon U@V
pobnuotikav, o6mmg givar ot Chebyshev, Markov, Von Mises, Kolmogorov k.4.,
€YEL ONUELDGCEL OAUATMON TPO0odo. Katvovpyla Bewpntikd omotedéouato mopé-
YOVV VEEG SUVOTOTNTES Y10 TN XPNOLUOTOINGT TV HEBddwV T Bempiog tov [Ti-
Bavomtwv. Eivar aloonueioto 1o yeyovog ot ot epapuoyég tov IIiboavotitov
aVaPEPOVTAL GE £VOL EPVTOTO PACHA EMGTNUOV Owg 1] Dvoikn, N Xnueio, n [e-
vetikn, 1 Yoyoroyia, n Owovouoroyia, N TnAemikowvmvia, 1 Metempoloyia KTA.

H Ocopio tov [IiBovottev avikel 6Tovg KAASOLG TV Mabnuatik@dv Tov Gup-
Badilovv pe v avamTLén TOV PLGIKMOV EMGTNUOV Kot TNG TEXVOAOYiac. AVTO o€
onpaivel BEPara 6TL N Oewpia tov [TBavotHTOV elvar amkog Eva Pondntikd ep-
YOAELO Y100 TN AVOT| TPAKTIKOV TPOPANUATOV TOV GAADV ETIGTNUOV. ATEVAVTIOG
EXEL LETACYMUOTIOTEL 08 Evay aVTOTEA] KAAOO0 TV Kabapdv Mabnuatikdv, mov
€xet 01d Tov TpoPANpaTa Kot OukéG Tov pefddoug.

3.1 AEIFTMATIKOX XQPOZX - ENAEXOMENA

Ieipaua Toyns

Onog yvopilovue and ™ duvoikn, av Beppdvovpe amoctayuévo vepd og 100°
Keloiov oty emodvewa g Bdhacoag, dniadn oe atpocpaipikn tieon 760 mm
Hg, 1o vepo Ba Ppdaoel. Eniong, av apricovpe éva ocdpo vo TEGEL GTO KEVO VTTO
v enidpacn g PapvtnTag, Lmopovpe va TpoPAEyoupe He akpifela To S140Tr-
pa mov Ba dravocet e opiopévo ypovo t. Kébe tétolo meipapo katd o omoio n
YVOON TOV CLVONKOV KAT® amd TiG omoieg exteleiton Kabopilelt mANpmg 10 amo-
TéAecp AEyETOL ONTIOKPOTIKG (deterministic) weipapia.

Y7dpyouv OU®G Kol TEWPAEUOTO TOV OTOI®MV dEV UTOPOVUE EK TOV TPOTEPMOV VO
TpoPAEYOLLE TO OTOTELEC A, LOAOVOTL ETOVOAAUPAVOVTOL (POIVOUEVIKE TOVAG-
YIOTOV) KAt amd T1g 1018 cuvOnkes. 'Eva tétolo meipapa ovopdleton meipapo
TOYM¢S (random experiment). [a wopdderypa, dev pmopove va TpoPAEYOLE LE
axpifeia Tov aplBpd TV TpoyoinV aTuYNUAT®V Tov cVUPaivovy og pe efJoud-
da og éva onueio piag eBvikng 0dov, agol o aplduog avtog egaptdtol amd ToA-
AOVG OTPOPAETTOVS TAPAYOVTEG.

[Tepdpata ToyNg etvon Kot ta eENG:

1. Piyveronr éva vopiopa Kol KOTAYPAQETAL 1] VD OYT| TOV.

2. Piyveron éva Lapt ko Kataypdeetor 1 £vOeEn g v £5pag tov.
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3. AwAéyetar ovbaipeta pio otkoyévelo pe dvo tondid Kot e€etdleTon g Tpog 10
QUAO TOV TOIOLOV KO TN GEPA YEVVIONG TOVG.

4. Piyvetol £vo VOULIGUO DGOV VO, PEPOVUE “YPAUUOTE GALL Ol TEPIGGOTEPO
omd TPES POPEC.

5. Emiéyeton toyoio pio TNAEQ®VIKT GUVOLAAEEN Kol KOTOYPAPETAL 1) SLAPKELY
mg.

6. Tiveton n kAnpwon tov AOTTO kot kaToypaQETOL TO ATOTEAEGLA.

7. Tnv mapopovn tov [aoya, otig 5 W.L., LETPETOL TO UKOG TNG OVPAS TMOV OL-
TOKIVATOV 0To TPMTO 510510 TS EOvikng 0600 AOnvav-Aapiog.

8. Emiléyetan tuyoio pio pépa g efdoudoog Kot HeTpLéTal 0 aptdpuoc Tov Thie-
OgotoOV TOL TOPUKOAOVON GOV TO amoyELUATIVO dEXTIO E1d0NcEY otV ET1.

9. Emiléyeton Tuyoio pio padlevepyoc Tyn Kot Katoypagetotl o aptiuds Tomv ex-
TEUTOUEVOV COUATIOIMV GE GLYKEKPIUEVO YPOVIKO OLAGTI L.

Agryuatinog Xaopog

OMlo T0. ATOTEAEGLOTO TTOV UTOPOVY VO ELPAVIOTOVV GE £Va, TEIPaL TOYNG Aé-
YovTol SuVOTO OTOTEAEGHOTO 1] SVVOTEG TEPIMTMOGELG TOV TEPApaToS. To cvvo-
A0 TV SVVOTOV ATOTEAEGUATOV AEYETOL EVYRATIKOG Yy®dPog (sample space) Kot
ovuPoriletor cuvnBwg pe to yphppa Q. Av Snkadn ,, ,, ..., ®_givor to duvatd
OMOTEAEGLLOTO, EVOC TELPAUOTOC TOYNG, TOTE O SEIYUATIKOG YDPOC TOV TEIPALOTOG
O ivor To ovvVoAro:

Q={o, 0,, .., 0.

‘Eto1, ot0 mpdrTo amd To mapomdve mepduato toyms, av pe K coppoiicov-
LE TO OMOTELEGHO VO, PEPOVUE “KEPOAN” Kol pe I TO AMOTELEGUA VO PEPOVLE
“ypapparta”, T0TE 0 detypatikds ydpog etvon Q2 ={K, I'}. Eniong, oto dedtepo
0o TO TOPUTAVE TEPALOTH TOYNG 1 EVOEEn TG Gve £dpag Umopel va givol
évag amd tovg apBuovg 1, 2, 3, 4, 5, 6. Emopévmg, o delypatikdg xmpog givat
0Q={1,2,3,4,5,6}.

Evogyoueva,

To chvolo mov £xel g oTotyein Eva 1} TEPIOCOTEPO AMOTEAEGLOTO EVOG TTEIPELLO-
T0G TOYNG Aéyetan gvdgyopevo (event) 1 yeyovog. [a mapdderypo, otn piyn evog
Coprod o ohvora A=1{2,4, 6}, B={l, 3, 5} xau I = {6} elvar evdeyopeva. To 4
etvat To evdgXOLEVO VO PEPOLLLE GPTIO 0p1BLd, TO B v pEPOLLE TTEPITTO aptOd
kot to " va eépovpe 6. Eivar pavepd 0tL éva evdeydpevo givol vmoohvoro Tov
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derypatikov ympov. ‘Eva evoeyouevo Aéyetat amhd otav €xel €va udvo otoryeio
Kot 60vOgTO av £xel meprocOTEPO oToLyEla. [0 Tapdderypa, to I eivar éva amAd
evoeyouevo, eva to 4 Kot B givor ohvOeta evdeyopeva. Otav To omotélecua vOg
TEPALOTOC, GE L0 GLYKEKPIUEVT] EKTEAEGT] TOV EIVAL GTOLYELD EVOG EVOEXOUEVOU,
TOTE AEUE OTL TO €VOEYOUEVO OVTO TTpaypRaTomoteiton 1 copfaiver. '’ avtd Ta
otoyyelo vOg evOEXOUEVOL AEYOVTOL KOl EVVOIKES TEPUTTAGCELS YO TNV TTPOLY-
notomoinom tov. ‘Etot, yua mapdderypa, 1o evdexodpevo A = {2, 4, 6} €xet tpelg
EVVOTKEG TEPUTTADGELG KOl Tpayportonoteital, 0tav pépovpe 21 4 1 6.

O 1810¢ 0 detypoTiKog ydpog L2 evog melpauatoc Bewmpeital 6Tt lval evoeyOUEVO,
T0O 0010 LAMGTO TPOALYLOTOTOLEITAL TAVTOTE, APOV OTOL0 KOl OV EIVOL TO ATOTEAE-
opa Tov mepapatog Bo avikel 6to Q. ['Vavtd to Q Aéyetal BéParo evogyduevo.
AgyOLOOTE AKOUO MG EVOEXOUEVO KOl TO KEVO GUVOAO & TTOV JEV TPOYLLOTOTOL-
eltol 6€ Kol EKTEAEGT TOL TEWPAUOTOC TOYNG. [ avtd Aépe 6TL T0 F €lvar T0
000VOTO EVOEYONEVO.

To min0o¢ tv ototyeimv evog evdeyouévov A Ba to cvuPoliovpue pe N (A). Emo-
pévag, av Q ={1,2,3,4,5,6} xar A={2, 4, 6} éxovue N(A)=3, N(Q2)=6
ko N (D) =0.

Ilpaéeig ue Evoeyoueva,

Onog cidape, To evoeyOpeva gival VTTOGHVOAX TOV dELYUATIKOD Ydhpov L. Emopé-
VOGS, LETAED TMV EVOEYOUEV®V EVOG TEPAUATOG UTOPOVV VO, OPIGTOVY Ol YVIOOTES
TPAEELS HETAED TV GUVOL®YV, OO TIC OToleg TPOKHTTTOVY VEL vdeyoueva. Etot,
av A kot B givol 000 evogyOUEVa, EYOVUE:

A
* To evdgyouevo AN B, mov dwafaletar “A4 S
toun B” 1 “4 ko B” ko mpoypotomoleitol,
OTOV TPOYLOTOTOLOVVTOL GUYXPOVMG Ta A Kot 0
B. .
ANB
* To gvdegyouevo AU B, mov dwfaletar “4 ) p

évaon B” M “A M B” ka1l mpaypotonoteital,
OToV TpaypaTomoleitol £va. TOLAIGTOV Ol
ta A, B.

AUB
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e To evdgydpevo 4', mov daPdleton “ox1 A7 M
“CUUTANPOUATIKO TOV A Kol TPAYLLOTOTOE TAL,
otav dev mpaypatomoleitor to 4. To A’ Aéyeton
Ko “avtifero Tov 4”.

* To evdeyopevo A — B, mov dwofaletor “diapo-
pé Tov B amd 10 A7 ko Tpaypotonoteital, dtov
mpaypatonoleitor o A oAl oyt to B. Eivor €0-
KOAO vo. dodpe 61t A—B=ANB'.

A-B

Y1ov Topakdto Tivaka To A Kot B cupforilovv evdeydpeva VO TEPALOTOS Kol
TO @ €VO OMOTEAEGLO TOV TEPALOTOS OVTOV. XTIV OPIOTEPY] GTIHATN TOV TIvOKa
avaypdeovtal S14popeg oXECELS Y10 To A Kot B Sl0TUT®MUEVEG GTNV KO YAMG-
oa, Kol 6T 0eE1d OTHAN avarypapovTal ot id1eg oY€oelg OAAG SLOTVTOUEVEG OTN
YADOGO TOV GUVOAWDV.

INa mopaderypa, ot piyn evog Loplod éotw ta evdeydpeva A = {1, 2, 3, 4} ko
B ={2,4,6} . Av 10 anotélecpa ¢ piyng givat o aplOudg 1, tote ta evdgyopeva
A, AUB, A-B, B’ mpaypatonoodvral, eved 1o A, B, (AUB)', (A-B)’,
AN B dgv Tpaypoatonotodvot.
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Acvupfifacta Eviogyouesva

>t piym evog Captov av A eivar 0 EVOEYOUEVO
va. eépovpe Gptio aplBud kot B 1o gvdeyOUEVO
Vo QEPOLLLE TEPLTTO OpBuod, Exovpe A= {2, 4, 6}
ka1 B = {1, 3, 5}. [lopatnpovue 6t ta A kot B dev

UTOPOvV Vo TPayLOTOTo 000V GuyXpovms, opoh
dgv €youv KovEva, Kovo oTolyelo. v mepintmon
vt Ta 4 kot B Aéyovton acvuPifacta. [N'evikd:

Ao evdgybpeva A kou B Aéyovron acvppipacta, 6tav ANB =.

ANB=Y

Avo acvppifacta evdeydpeva Aéyovion emiong EEva peta&b Tovg 1 aporfaiong
OOKAEIONEVT.

E®PAPMOI'EXY

1 . Piyvoope éva vopopa tpers 01000 1kéS Qopéc.
i) Na ypa@tel 0 derypatikig yopog 2 tov mepdpartoc.
ii) No mapactafotv pe avaypapi] To evogyopeva mov tpocotopilovtal ard
NV avTicToLYN 1010TNTO:
: “O apOpog tov K vreppaiver tov apOpé tov 1™
: “O aprOpoc tov K sivar akprpag 2”
: “O apOpog Tov K givar tovrdytotov 27
: “Iowa Oym ko oTIg TPELS plyerg”
: “Lnv TpoTy piyn eépvovpue K”
iii) Na Bpe0olv Ta evdogyopeva A3' , ANA A UA,,

> > P P P

1
2
3
4
5

AYZH

1) ['a va 1pocd10picov e TO SEIYUATIKO YDPO, B0l ¥PNGILOTOIGOVLE £VOL OEVTPO-
SLypopLpLOL:

1" piyn 2" piym 3" piyn  Amotéleoua

K KKK
K<K<r KKT
K KI'K

F<F Krr

K I'KK
F<K<r rKr
K I'l’'K

F<F rrr
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Apa, 0 dEYUATIKOC YDPOG TOV TEPAUNTOC ATOTEAEITAL OO SUTETAYUEVES TPLA-
deg pe otoryeio o K ko to I ko givan

Q={KKK,KKI",KT'K,KI'T ,[KK ,[K[",[TK,I[TT}.

i1) "Eyovtag vmoym to derypatiKd ydpo £ Kol Ty ovTicToryn 010TnTo EXOVLE:
A ={KKK,KKI' ,KI'K,['KK}

A, ={KKI' ,KI'K,I'KK }

Ay ={KKK,KKI" ,KI'K ,I’KK} (ITapatnpovue 6114, =4))
A, ={KKK,ITT}

A, ={KKK ,KIT ,KI'K,KIT}.

iii) To A3' TEPLEYEL EKEIVAL TOL GTOLYEID TOV EIYUATIKOV YMDPOL TOV OEV TEPIEYEL TO
A,, tepiéyel <Aadn ta ototyeio ota onoia 0 apOuog TV K elvor pikpoTepog omd
2. Emopévag, A3' ={KIT ,IKI',ITK,ITT}.

To evdeyduevo As M A, mepiéyet ta Kowvd otorgelo tov A, ko 4,, Sniadn to
otoryeia pe ovo akpPaig K, ek TV omoiwv To £va oty Tpdtrn B€om. Emouévag,
A, N A, ={KKI', KI'K}.

To evoeyopevo As U A, mepiéyet Ta oTotyeia mov otny TpmdT HEom £xovv K 1 ta
oTolyeio Tov £x0oLV 101G KoL TIG TPELS EVOEIEELS.

Enopéveg, A, WA, ={KKI', KI'K, KKI', KKK, I'TT'}.

2 . Aivovtan 000 gvdegydpeva A Ko B gvig TEIPARATOS PE OELYRATIKO YOPO 2.
Na napactaBodv pe dwoypdppoto Venn Kol vo, EKQPaotovy pe 11 Pondsio
OVVOL®V TO EVOEYONEVA TOV 0PILOVTOL IE TIC EKPPACELS:

i) [Ipaypatomoreiton povo éva oo to A ko B.

ii) Aev mpaypoaromorgital kavéva and Ta A kKo B.

AYXH

1) Emeidn B€hovpe va mpaypotomoteiton povo 1o 4 1
HUovo to B, YPOUHOGKIALOVUE TIG EMPAVELES TV A KoL A B
B pe e€aipeon v To| TOLG, dNANST TV KO EML-
(QAVELYL TOLG,

[Hopoatnpodpe 0Tl GTNV TTEPITTOGT OVTY TPOYHOTO- 0
notetton éva pévo amd 1o A — B kou B — A. Apa, 10 > <
{nrovpevo evdeyodpevo gtvar to (A—B)uU (B — A) A-B B-4
N wodvvapa 0 (ANB)U(A' N B).
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i1) Emedn 0éhovpe va unv mpaypatomoleitol Kove-
va and 1o A Ko B, ypoppookialoope v empd- 4 B
Ve Tov Q2 ov gival EKTOC TG Evomg TV A Kot
B. v mepintwon avt mopatnpovue 41t 10 (-

TOVUEVO GVUVOAO Elval cuuTANpoUaTiKO ToL AU B, | Q 2
6]]7\.(161;' TO (AUB)’ (AUBI)'
AXKHXEILY
A’ OMAAAX

1. 'Eva xovuti €xel TpEIG UTAAES, U0 AOTTPN, W0 HOOPT Kol ol KOKKLVT).
Kévovpue to €€ng melpopa: moipvovpe amd T0 KOLTL (ol UTAAQ, KOTO-
ypdpovpe 1o ypdpa g kot v EovoaPalovpe 6to Kovti. Xt cuvEyEln
TOiPVOLLLE Lo SEVTEPT) UITAACL KOl KATOYPAPOVIE ETIONG TO YPDUO TNC.
(Onmg Aépe Taipvovue d1a00ykd dV0 UTAAEG LE eTavaToTofETaon).

1) Tlowog givar 0 de1YHOTIKOG YDPOS TOL TEPALOTOC;

i1) Iloto glvar To evdeyOUeVOo “N TpOTN PrdAo va eivor KOKKvN;

iii) ITo1o &lvat to evdeyduevo “va efaybel kot TIg dVO POPES UL LUE TO
010 ypopa’;

2. Na emivbei To Tponyoduevo TPOPANL, Y®PIG OLMS TOPO. VO, YIVEL ETO-
vatomofETnon ¢ TPOTNG UIGANG TPV TNV eE0y®YN TG dELTEPTS.
(Onwg Aépe Taipvovpe dadoykd dVo UTdAEG ywpig emavatorofétnon).

3. M owoyéveln and v ABMva aropacilel va KAVEL TIG ETOUEVEG dLOKO-
nég ¢ oty Kompo 11 ot Maxkedovia. Znv Kompo umopel va maet pe
0gPOTAGVO N e TAoio. Xt Makedovia Umopel va TAEL [LE TO AVTOKIVITO
™G, LE TPEVO 1 LE OEPOTAGVO. AV (G OTOTEAEGLO TOV TEPANATOG Oem-
PYGOVUE TOV TOTO OLOKOTMV Kol TO TASIOIMTIKO UEGO, TOTE:

1) Na ypayete to Se1yHoTIkd ydpo 2 Tov TEPANITOG
i1) Na Bpeite 10 gvdeyouevo A: “H owoyévela Oa maet e aepomAdvo GTov
TOTO TO®V O10KOTMV TNG .

4. "Evo &gvodoyeio mpoopépet yebo mov amoteAeiton and tpio mdra. To
KOPLO TLATO, TO GUVOOEVTIKO Kol TO YALKO. Ot duvoTég emA0YEG divovTon
GTOV TOPOKAT® TIVOKL:
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I'evpa Entloyéc

Kvpto mato Kotomovro 1 piAéto
YVVodELTIKO Maoxkopovia 1 polt 1 xopta
Mokd [Maywmto N Tovpta N (eré

‘Eva dtopo mpoxetton va dtoréEet Eva g1d0g and Kabe mdto.

1) No Bpeite To de1YHATIKO YDPO TOV TEPALOTOG

i1) Na Bpeite To evdeyopevo 4: “10 AToo EMAEYEL TAYOTO”

ii1) No Ppeite 10 evoegyouevo B: “10 ATOpO EMAEYEL KOTOTOVAO”

iv) Na Bpelte to gvdeyopevo A N B

V) Av [ 10 gvdgyouevo: “1o dropo emayel poll”, va Ppeite to evdeydyLe-
vo (AnB)NT.

H d1e60vvon evog vocoropeiov Kmdtkomolel tovg acheveig copupmva pe

TO OV €IVOL AGPAAMGUEVOL 1] OY1 KO GOLPMOVO, [LE TV KOTAGTOOT) TNG LYEL-

0G TOVG, M omoia yapokTpileTor G koA, HETPLL, Gofapn 1 Kpioiun.

H é1evfuvon kataypdpel pe 0 tov avacpdaioto acbevi kot pe 1 tov

OCPUAICUEVO, KO TN GUVEXELDL SITAL YPAPEL Eva 0O TOL YPALUOTO 0, f3,

y 1M 0, AVOAOYO LE TO OV 1] KOTAGTOGT TOV &ivol Kok, pétpia, cofapn M

Kpioun. Oewpolpe To TEIPALL TG KOIKOTOINGNG VOGS VEOU aoBeVODC.

Noa Bpeite:

i) To derypotikd ydpo L tov TEWPAPATOGC.

ii) To evdeyopevo A: “n Kotdotaon Tov achevoig ival coPapr| 1 kpict-
pn Ko ivot avosaaceTtos’”.

1i1) To evogyouevo B: “n katdotaon Tov acbevovg etvar kain 1 pétpo”.

iv) To evdgyouevo I “o acbevig eivar ac@aAIGHEVOC.

e KoOeU 0o TIG TOPUKATO TEPMTMGELG VO EEETAGETE OV TO, EVOEOLLE-

va A ko B givan acvopPifoaocto:

1) Piyvooue éva (apt. 4 etvar 1o evoeyouevo va gépovpie 3 Kot B etval 1o
EVOEYOLEVO VO PEPOVUE APTLO aP1lOUO.

ii) EmAéyovpe éva dtopo. 4 glvar to evdeyopevo va Eyel yevvnel otnv
EXLGda ko B to evoegyOuevo va gtvor KaBoAKos.

iil) Emléyovpe o yovaika. 4 eivor 1o evogyOpevo va £xet nAkio Gve tov
30 ko B 10 evdgyoOUevo va etvar TovTpepévn mavm amd 30 ypdvia.

iv) EmiAéyovue kamolov pe éva avtokivnto. 4 eivarl 1o gvogyOUEVO TO
avToKivITO TOL Vo Elval EVPOTOIKO Kol B TO EVOEYOUEVO VO Elvar
0C1OTIKO.

Meta&h TV OIKOYEVEIDV LE TPIOL TOAL0 ETIAEYOVLE TUXOLOL L0 OTKOYE-
vew, Ko e€etalovpe o Tond1d MG TPOG TO PUAO KO MG TPOG TN GEPE
vévvnong toug. Na ypayeTe To SEIYLOTIKO YDPO TOV TEPALATOS.
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B’ OMAAAX

1. Avo maikteg Oo Taiovy oKAKL KOl GUHPOVOVV VIKNTNAG VAL EVol EKEIVOG
oV TPMTOG B KEPHiTEL OVO oY VidLa. Av o €ival TO OTOTEAEGLOL VOL KEP-
dloEl 0 TPMOTOG TOTKTNG Eva oy viol ko £ €ival To AmoTéELEGHN VoL KePDi-
0€L 0 OEVTEPOG TTOTKTNG EVOL TTOYVIOL, VO YPAWETE TO OELYLOTIKO XDPO TOV
TEPALLOTOC.

2. Piyvoupue éva (apt 600 popés. No Bpeite o evoeyOuevaL:
A:“To amotéreopa g Ing piymg eivor peyoidtepo amd To OmOTEAEGLOL
™me 2ng piyng”.
B:“To dBpoicpa tov evoeitemv otic 600 piyelg eival aptiog aptpnog”
I': “To ywopevo Tmv evdeifewv oTig dvo piyelg etvar pkpdtepo tov 57
X1 ovvéyela va Bpeite ta evdoegydpueva ANB, ANI, BN,
(AnB)NT.

3. Av A4 ko B givor gvdgyopevo vog SE1yUaTikod yopov 2, vo omodeitete
oti: Ac B, t61e B'c A'.

4. "Eotm A xor B 300 evdgyopeva Tov idtov derypatikol yopov Q. Na ypd-
YETE TO VOEXOLEVO AU B ®G £veom Tpldv EEVaV HETAED TOVG EVOEYO-
LEVOV.

3.2 ENNOIA THX [IIOPANOTHTAX

Ewcaywyn

‘Eva and 1o kbpla yopakmmplotikd tov mepdpotog toyns, onwg idape, sivor n
afefotdTnTO Y100 TO TO0 AMOTEAEGLO TOV TTEPAUOTOS B ELPAVIOTEL OE L0 GL-
YKeKpEVn ektédeon) Tov. Emopévag, av 4 elvar £va gvdeyOpevo, dev Umopodpe
ue Befarotnta vo mpoPAréyoupe av 10 A 0a tpoayuoatonombei ) oyl [ avtd elvan
YPNOO va avTicTotyicovpe og Kabe evdexopevo A évav apBud, mov Ba etvor Eva
UETPO TNG “Ttpocdokiag” pe TNV omoia ovoUEVOVUE TNV TTpayIaTontoincn tov. Tov
apBud avtd tov ovopdlovpe mhovoTTa Tov A Ko Tov cvpfoArilovue pe P(A).
[Mog dpmg Ba Tpocsdiopicovpe yio KAOe evoeyoUeEVO evOC TEWPAUATOC TOYNG TNV
mBavoTTd Tov; Andadn Tog Ba fpovpe pia Sadikacio pe TV omoia o€ Kabe
evogyouevo Ba avtiotoryilovpe v THavOTYTA TOV; B0 TPOocTAONGOVE GTN CL-
VEYELD VO ATTAVTI|GOVILE GTO EPOTHLOTO AVTA.
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‘Evvoia ka1 Iootytes Lyetikng Loyvorytag

Av Gg v eKTEAEDELG EVOG TTEPALOTOG EVOL EVOEXOLEVO A TPOLYLLATOTOLEITAL K& POPEC,
r 4 K r 14 4 r
101€ 0 AOYOg — ovopdleton oyetikij ovyvornTa tov A Kou cupPoriletar pe f.
%

[Swaitepa av 0 SEIYUATIKOG XDPOG EVOG TEIPALOTOG EIVOL TO TETEPUCTUEVO GOVOAO
Q={w, 0,, .., ®} Kol GE V EKTEAEGELS TOV TEPAUOTOS AVTOV TO ATANL EVOEYO-

uevo {@, },{m,}, ..., 1, } Ipaypatonoodvior K, K,, ..., K, Qopég aviietoiyme,
. . . K K, K, ,
T0TE Y10 TIG O)ETIKEG ovyvomnteg f, =—, f, =—=, ..., T, =— 10V anhdv ev-
1% v v

deyopévav Ba Eyove:
1.0sf, =1 i=12,..,2(0pod 0<k, <v)

K TR, Lt K, _V

% v
Ac extelécovpie Tdpa To okOLovbo TEipapa: Piyvoupe éva GUUUETPIKO KoL OMO-
YEVEG VOGO KOl CTULELOVOVUE e K TO amoTtéleoa, “Ke@aAn” kot e I To amo-
TEAESHA “YpAppOTO”.
210V TapOoKAT® Tivaka ovopEpovtal To TAN00¢ TV K Kol 01 0VTIGTOTYEG OYETIKEG
ovyvotreg otig 10, 20, 30, ..., 200 plyelg Tov VOpGHOTOG VM 6TO oynua 1 wapt-
OTOVETOL TO OVTIGTOLYO SIAYPOLLLLO GYETIKMY GUYVOTHTMV.

2. fi+f 441,

] Hlymwg, ALOY PO GYETIKOV GUYVOTHTOV @
piye@v £vOG VOUIGLOTOG

! * Ji A5

10 7 0,700 7

20 13 0,650 ]

30 16 0,533 ] '\_\

40 23 0,575 0,51

50 26 0,520 T

60 31 0,517 ]

70 33 0,471 ] .

80 39 0,488 0+

90 43 0,478 0 50 100 150 200

100 46 0,460 o ) ) )
110 53 0.482 [oapatnpovpe 6Tt KoOmG avEAVETOL 0 optOUOg
120 61 0,508 v tov plyewv 1 oxeticy cvyvomro feppd-
130 66 0,508 viong g “ke@aris” otabepomoteitor Yopm
140 70 0,500 amd v tun 0,5 1, Omwg Aéue “teivel” otov
150 73 0,486 1

160 81 0,506 apOpo 0,5. Avtd emPefoardver v “mpoc-
170 87 0,512 doKio” pag OTL 6T piyn €vOG GULUUETPIKOD
180 89 0,494 KOl OpHOYEVOLS vopiopatog 1, Om®G AEME,
égg g; g:jgg €VOG “apepOANTTOL” VOUIGUOTOC, Ol GYETIKEG
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ovyvotNTEG TV evdgyouévav {K}, {I"} elvar ioeg. Avaroya mopodelypoto pog
001YOVV GTO GUUTEPACUE. OTL Ol GYETIKEG GUYVOTITES TPOYUATOTOINONG TOV EV-
JEYOUEVOV EVOG TEPANATOS GTOHEPOTOLOVVTAL YOP® OO KATOL0VG aptBpovg (Ot
TAVTOTE 1010V¢), KaOMG 0 UPOUOC TOV SOKIUDY TOV TEPALUTOS ETAVUANLUPAVETOL
anmepopiota. To gumelpikd ovtd eEayopevo, to onoio emPePardveror Kot Oempn-
TIKG, OVOUALETOL GTOTIOTIKY] OPOAGTNTA 1] VOROG TV NEYAA®V aplOpndy.

Oa TpocTabncovE TOPO GTNPLOUEVOL GTIC TPONYOVUEVES SLOTIGTMOGELG VO Opi-
covpe TNV THavVOTNTO EVOG EVOEYOUEVOU.

Kiaoiwxos Opiouog IhiBavoryrog

Ag e€etdoovpe TV €0IKN TEPIMTMOOT TOV APEPOANTTOL Vopiopatoc. Piyvovue
£va TETO10 VOGO KOt TTOPATPOVLE TNV Oy Tov Ba gpeaviotel. Onog diomt-
GTOCOLE TPONYOVUEVMG 1) GYETIKT GLYVOTNTO KaOEVOS amd T oAl evOEOUEVOL
1 , .
{K}, {I'} tetvel otov apBud > Opoiomg Ba pmopovcape vo S10TIGTAOGOVHE OTL
ot piyn evdg apepdinmTov Loplov N oxeTIKY] cuyvOTNTo KaBEVOS amd o oAl
1
evdeyopeva {1}, {2}, {3}, {4}, {5} ko {6} teiver otov apOud P Y& TEPAUOTOL
OT®G TO. TPONYOVUEVO AEUE OTL TAL SVVATH AMOTEAEGLLOTA 1), IGOSVVOLLA, TO OTAN
evogyoueva gival 1omifava.
Ag S00E TOPO TO0. OVOUEVOVLLE VO EIVOL 1] GYETIKT GLYVOTNTO EVOG GOVOETOL
EVOEYOUEVOD O €val Tteipaplo e 1o0TiBava OmOTEAEGLOTOL.
‘Ecto yw mapdderypa, to evdeyopevo va eépovpe Luyd apBud ot piyn evog
apepdinmTov {oprov. Eneidn to evoeyOIeEVO anTod TPoyLaTomotEiTat OTaV TO 0lo-
TEAEGLO TOV TTEWPdpaTog eivar 2 1 4 1 6 Kot kabéva, omd To amoTELECUATO OVTA
epuQoviCeTal e GYETIKN GUYVOTNTA Pt N ovyvoTNTa ERPAvIoNg Tov {uyol apib-
, . o1 13
LoV OVOLLLEVETOL VO Elvol —+ — + — = —.
6 6 6 6
I'evikd, o éva meipapa pe v icomifavo amoTeEAECUATO 1] CYETIKT CLYVOTNTO EVOG
K
evogyouEVOD e K oTotyela Ba teivel otov aplBnd —. 'V avto eivar e0Aoyo o€ éva
v
neipapo pe 1oomifavo anoteAEGHATO Vo 0piIGOVLE MG TOUVOTNTO TOL EVOEXOUE-
vov 4 tov aplduo:

[Tnbog Evvoikov [epurtwosov N (A4)

P(A)= = .
(4) IIw00g Avvatav [epmtwoewv N (Q)
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'Eto1, €yovue tov Khaotko opioud tng mihoavotntog, mov datvmminke and tov
Laplace to 1812.

A6 TOV TPONYOOUEVO OPIGUO TPOKVTTEL Qe OTL:

1. P(Q):%:l

3. T k@Oe evdeyopevo 4 woyver 0< P(A) <1, apod to minbog tov otoyeimv
evog evdgyouévou glvar ico 1 pikpdtepo and 10 TANH0G TOV GTOYXEI®V TOV
SELYHOTUCOD YDPOVL.

A&opatikog Opiouos Ibavorytag

[No va umopet dpmg va ypnoorondel o kKAao1kog optopnog g mlavotnrog o
Eval SEYHOTIKO YMPO e TEMEPAGHEVO TAN00G oToyEiwv, gival arapaitnto To
amAd evoeyopeva vo eival woomifava. Yapyovuv OUMC TOALL TEWPAUATO TOYNG,
TOV OTOl®MV 0 SEIYHOTIKOG XMDPOS dev amotereiton amd wwomifava amkd evoeyo-
peva. Onmg yio Tapddery o, 0 apluodg TmV QVTOKIVITIGTIK®Y SOUGTUYNUATOV Lo
oplopévn gfdopada, n piym evog Laptod mov dev givarl GUUUETPIKO KTA. [ Tig
TEPIMTMOELS OVTEG YPTOUOTOLOVUE TOV TAPOUKAT® aSlouatikd opiopd g mbo-
VOTNTOG, 0 OTO10G £XEL VAAOYEG IOIOTNTEG LE TN GYETIKT GUYVOTI|TA.

‘Eoto Q2 ={0,, 0,, ..., ®,} £vag derypatikog YOPog Ue TENEPAGHEVO TAT00G
otoyelwv. e kabe amhd evoeyouevo {m;} avtictoryilovpe Evov TporyHaTiKo
appd, mov tov cvpPorifovpe pe P(®,), £T0L OGTE VO 1GYOOVV:

¢« 0<P(w)=<1
+ P(w)+P(w,)+..+P(w,) =1

Tov ap1Ou6 P(w;) ovopdlovpe mboavotnto Tov evoeXopévov {a; }. Qg mbovo-
mta P(4) evog evdeyopévov A ={a,, a,, ..., a,_} # D opilovue To GOpoioua
P(a,)+P(a,) +...+ P(, ), ev®d o mBavotnra tov adhvatov evoeyopévon
& opilovpe Tov apBpd P(J) =0.
1 . o . . .
Av P(w,)=—, 1=12,..,v, 1018 £M00lE TOV KAOOIKO OPopd TG mbavotntog
v
EVOG EVOEYOUEVOD. TNV TPAEET, 10101TEPU OTNV TEPITTMOGN TOL OEV 1GYVEL O KAO-
O1KOG OPIoUOG TNG THOVOTNTOG, MG TOAVOTNTO EVOG evOEYOUEVOL A AapfdveTal
TO OP1O TNG GYETIKNG TOV GLYVOTNTOG.
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2XOAIO

Ortav érovpe €va detypatikd xmpo Q ={w,, @,, ..., ®,} Kol YPNCYLOTOLOVUE TN
opaon “maipvovpe Tuyaio Eva otoryeio Tov 27, evvoole Tt OAo Ta SLVATE OTO-

1 .
teléopata efvon woomibava pe mbavomrta P(w,)=—,i=1, 2,...,v.
1%

Kavoveg Aoyiouov twv IBavorytwy

TN tig mBavdTTEG TV EVOEYOUEV®Y EVOG ELYUATIKOD YDPOL £ 1G5y VOVV Ol TTa-
POKATO WOIOTNTES, YVMOOTEG MG “KOVOVES AoYIGHOD TV ThavoTitv”. Ot Kavoveg
avtol Ba amoderyBodv otV TepinTmon oL T oAl evogyOpeva ivar lomiBava.
AmodevieTal OLLMOG OTL IGYVOVV KOl GTNV TEPITTMGT OV TO. OTAGL EVOEXOLEVO
dev glvan 1oomibava.

1. Tw omowdnmote acvpPfipacta petald Tovg evoeyoueva 4 Ko B 1oybet:

P(AUB) = P(A)+P(B)

AHIOAEIZH

Av N(A)=k ka1 N (B)=A4,10t€ 10 4 U B §)Y€l K + A oT01)€l0, Y10TL AAMDG TOL
A a1 B dg Ba ntav acvopupifactoa.
Anadn, épovpe N(AUB)=Kk+ A =N(A)+ N(B).
Enopévac:
N(AUB)
N(£2) y B
_N(A)+N(B)
b ®
_ N(A) N N(B) o
N(Q2) N(2)
=P(A)+P(B).
H 3w mro avt eivorl yvoot og amhéc tpocdeTikdg vopog (simply additive law)
KOL1GYVELKOL Y10 TEPLEGOTEP O OO dVO evdEXOLEva. ETot, avTagvdeyopeva 4, Brot
I" gtvan avé 6vo acvppipacta Ba Exoope P(AUBUIT ) =P(A)+P(B)+P(I").

P(AUB) =

AUB

2. T 600 cvumAnpouatikd evdeyoueva A kot A" 1oydet:

P(A")=1- P(A)
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AHOAEIZEH

Enedn AN A =3, dnhodn ta 4 kar 4’ eivan acvpBifoota, £xovpe dtodoyikd,
CULLPOVA LE TOV OTAO TPOGHETIKO VOLO:
P(AuA)Y=P(A)+P(A")
P(Q)=P(A)+P(A")
1=P(A)+P(A4)
Onote P(A4") =1-P(A).

3. T 0o evdeydpeva A kot B evog de1yLOTIKOD YOPOV £ 1GYVEL:

P(AUB) = P(A)+P(B)— P(AN B)

AHNOAEIZEH

I'a dvo evdeyodueva A kou B £xovpe

N(AUB) = N(A)+ N(B)-N(ANB), (1)

a@ov oto abpowspe. N (A)+ N (B) 10 mAnbog
Tov otoyeiov Tov AN B vroloyileTor dvo @o-
pég.
Av dwpécovpe Ta péAn g (1) pe N (Q) €yovpe:
N(Av B) _ N(A) N N(B) N(4nB)
N(2) N(2) NEQ) N

AUB

KOl ETOUEVMG
P(AUB)=P(A)+ P(B)—P(ANB).

H 1316mta avty givor yvoot) og tpocOetikég vopog (additive law).

4, Av A c B, 10te P(A) < P(B)
AIIOAEIEH
Enedfy 4 < B &yovpe dradoyikd:

N(4) < N(B)

N() _ N(B)

N©Q) NQ)

P(A4) < P(B). L
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5. T 500 evdeyopeva 4 Kot B €vOg derylaTikod ydpov £ 1oy0el
P(A-B)=P(A)—-P(ANB).

AHNOAEIZEH

Enedn ta evoeyoueva A—B war ANB eivot
acvpBipoota kot (4—B) U (AN B) = A, &ovpe: A B

P(A)=P(A—B)+ P(ANB).

Apa P(A—B)=P(A)- P(ANB). Q

E®APMOI'EY

1 . Piyvoope ovo “apepoéinmra” (apra. Na Bpedei n mOBavétnTo va pépoope
®¢ amOTELEG PO HVO JLOO0YIKOVS APLOPOVG.

AYZH

* T va Bpodue To derypatikd YdPOo TOL TEWPAUATOC, XPNCLOTOLOVLE EVaV Tti-
VKo, “OmANG 10000V, OTMC PATVETOL GTO AKOAOVOO YN

20
lo 1 2 3 4 5 6
1 (LD | (1,2) | (1,3) | (1,4) | (1,5 | (1,6)
2 2D ] 22 23| 24 | 25 | 2,0)
3 G| 32 B3| GBAH | 35| @30
4 41 | 42| 43) | 44 | 45 | 4,0
5 G, | 52| 53) | 5.4 | (5.5 | (5,0)
6 (6,1) | (6,2) | (6,3) | (6,4) | (6,5 | (6,6)

ATd TOV TIVOKO 0VTOV EXOVLE OTL 0 SEIYUATIKOG YDpOg 2 £xel 36 1oomiBava duva-
16 amoteléouara, onradn N (2) =36.

* To evdeyouevo A: “va gépovpe d00 dadoykovg aptBuone”, eival To
A=1{(12),(2,1),(2,3),(3,2),(3,4),(4,3),(4,5),(5,4),(5,6),(6,5)}
oniadn N(A)=10
N(4) 10 5

e Emopévag, P()=——=—=—.
heves, P4 =50y 36 13
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5
Apa, n mhovoTnTa Vo OEPOLE dVO S1000) KOS aplBovg sivart 18 ~ 0,28 1, o
YADGGO TOV TOc0GTOV, TEpinov 28%.

2 » T'e 80 evdgyopeva A kon B evog dsrypatikod yopov 2 divovror P(4) =0,5,
P(B) =0,4 xax P(ANB)=0,2. Na Bpc0si n mOavotnTo TV £végopévaov:

i) Na pnv mpaypatomon0si kavéve amé ta A ko B.

ii) No wpaypatomom0si povo éva oo to A ko B.

AYZH
i) To evdeyduevo vo unv mpaypoatorombel kovéva and ta A kot B eival 1o
(AU B)'. Enopévag
P(AuB))=1-P(AUB)
=1-(P(A)+ P(B)—P(AN B))
=1-(0,5+0,4-0,2)

=1-0,7

=0,3. (AUB)
i1) To evdeyduevo va mpaypatomombel poévo éva
a6 to A kou B givor 10 (A—B) U (B— A). Eneidn 4 g
ta evogyopeva A— B kol B— A elval acvupifaocta,
gxovpue:

Q
P((A-B)uU(B—-4))= (A-BUB-A)

= P(A-B)+P(B - A)
= P(4)— P(An B)+ P(B)— P(AN B)
= P(4)+ P(B)-2P(AN B)
=0,5+0,4-2-0,2

=0,5.

3 . T 800 evdgydpeva £vog dELYpaTIKOD YOPov 2 w6yvovy P(A4)=0,6 kol
P(B)=0,5.

i) Nao eetaotel av Ta 4 ko B gival acopfipaocta.

ii) Na amodeiere 0T 0,1 < P(ANB)<0,5.
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AYXH

1) Av 10 4 ka1 B qtov acvuPipacta, ond tov anid tpocshetikd vopo towv mbavo-
eV Oo giyape:

P(AUB)=P(A)+P(B)=0,6+0,5=1,1
woyveL, dnAadn, P(A U B) > 1, mov givar dtomo. Apa, ta A kot B dev gival aovpL-
Bipaocta.

ii) Enedon ANBcC B xaw AN B C A, éovue 4 B
P(ANB)< P(B) xav P(AN B) < P(A),
emopévng  P(ANB)<0,5 1)
Q
Amd Tov TPocHETIKO VOLO TV TOOVOTHTOV EYOVLE: VY
P(AUB)=P(A)+ P(B)—P(ANB)
P(AUB)=0,6+0,5-P(ANB).
Opwmg P(AUB)<I.
Emopévag: 0,6+0,5-P(ANnB)<1
0,6+0,5-1<P(ANB)
0,1<P(ANB). )

Amd 115 (1) Ko (2) mpoxvmret Ot

0,1< P(4nB)<0,5.

AXKH2ELY

A" OMAAAX

1. Amd po tpdmovia pe 52 pOALa Taipvovpe Eva otny toym. Na Bpeite Tic
mOavOTNTEG TV EVOEXOUEVOV 1) TO YapTi va efvan Tévte i) To yaptTi va
pnyv glvon mévte.

2. No Bpeite mv mboavotta oty piyn 600 VOUOUATOV VO ELGUVIGTODY
ovo “ypdupoto’”.
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‘Eva kovti mepiéyer pmdreg: 10 dompeg, 15 poavpeg, 5 koxkves kot 10

npaowves. [aipvovpe Toyaiog pio prdAa. Na Bpeite Tic mbavotnteg tov
EVOEYOUEVAV 1] UTAAN VO ETVOLL:
1) popn ii) dompn N povpn iii) 0vte KOKKIVN 00TE TPAGTVY.

Ye o taén pe 30 padntéc, potOnkav ot padntéc oG adEAPLO EXOUVV.
Ot amavTGELS TOVG POiVOVTOL GTOV ETOLEVO TTiVOKOL:

Ap1Budc podntodv 4 1119 |3 ]2 |1
Ap1Oudc 0deApmV 0|1 [2]3]4

Av emAéEovpie Toyaia amd TV TaEn Eva padnty, va Bpeite Ty mbavot-
TOL 1 OUKOYEVELYL TOL VL £XEL TPIOL TOUO1EL.

‘Eoto ta cbvora 2 ={w e N |10 <w <20},

A = {0€ Q | to)homhasio Tov 3} Kat

B ={w e | ® TOAMOTAGG10 Tov 4}. Av emAéEovpe Tuyoimg éva GTot-
yelo Tov Q, va Ppeite Tig mBavOTNTEG 1) VO OVIIKEL GTO A 11) VoL PNV oViKEL
610 B.

e évav aydva 1 mbavotnta vo kepdioel o Agvtépng elvat 30%, n mba-
votto vo kepdioet o [Tavrog eivan 20% kot  whavotnto vo kepdicel o
Nikog gtvar 40%. Na Bpeite v mbavotnta i) va kepdicet o Agvtépng M
o [TavAog ii) va unv kepdicet o Agvtépnc 1 o Nikog.

INato evdeydpeva 4 kot B evag detypatikov xdpov 2oydovv P(A) = 7

30°
P(B) = % kot P(AUB) = % No Bpeite v P(ANB) .

1
Mo ta evdgyopeva 4 kat B evog derypatikod ydpov 2 wyvovy P(A4) = 5
1
P(AUB)= % kouw P(ANB) = = Noa Bpeite v P(B).

[No o evoeyopeva 4 kot B Tov 16100 SEYLOTIKOD YDPOL EIVOL YVOGTO OTL
P(A)=P(B), P(AUB)=0,6 xax P(AN B)=0,2. Na Bpeite v P(A).

Mo ta evdgydpeva 4 kol B tov id1ov detypatikon yopov L diveton 0Tt

1
P(A4)= 5 P(B") = % Kot P(ANB) = % Na Bpeite tqv P(A U B).

o 600 evdeyopeva tov 16100 detypatikod yodpov Q va deiEete OTL
P(AUB)< P(A)+ P(B).
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12.

13.

14.

"‘Eva opiopévo katdomnuo d€xetot motwtikés kapteg D 1 V. To 25% twv

melaToV £yovv kapta D, o 55% £xovv kdpta V kot 1o 15% &yovv kot Tic
ovo kaptec. Ioa etvar n wOavoTNTA £VOAG TEAATNG TOL EMIAEYETOL TUY OO
va. €YEL o TOLAAYLETOV 0mtd TIG dVO KAPTES;

To 10% tov atdépwv evog TAnBucpov Egovy vtéptact, To 6% ctepaviaio
Kapdtakn achévera kot 1o 2% &yovv ko ta dVo. [ Eva dtopo mov emiié-
yetar Tuyoio ot eivon n mBavotTTa va £t

o) TovAdyotov pio acBévela; ) povo pio acbévela;

Amd Toug podnTég evoc oyoieiov To 80% pabaiver ayyid, To 30% yok-
M kot To 20% Kot T dvo YAwooeg. EmAéyovpe toyaing Eva podnt.
Na Bpeite v mbavotra va pun padaivel kopd amo tig 600 YADGGEC.

B" OMAAAX

Av yuota evoeyopeva 4 kot B evog detypotikod xmpov 2 éxovpe P(A) =k,
P(B)=A kot P(AN B) = u, va Bpeite 1ig mOavotTEG:

1) va Tpoyupotonombetl tovAdyiotov Eva arnd ta 4 Kot B

i1) va punv Tpaypotorombet kavéva amd o 4 Kot B

iii) va Tpaypoatoron el povo éva amd ta 4 Ko B.

Ye po Kopomoin to 15% tov vorkokupldv dev €govv TAedpacn, TO
40% dev &yovv PBivteo kot to 10% dev £xovv ovte TNAEGpOIOT OVTE PivTeo.
Emidéyovpe toyaimg £va vowkokvpld. Na Bpeite v mbavomta vo Exet
TAeOpaon Ko Bivieo.

Av & = g, va, Bpeite Tig mbavotmreg P(A) ko P(A").

P(4) 4

Av 0< P(A) <1, va amodeitete OT1 + ! >4
P(4) P(4)
Av 4 ko B gtvon evdgydpeva tov 10100 detypatikov yopov 2 pe P(A4) = 0,6
kot P(B)=0,7, va deigete 61 0,3 < P(AN B)<0,6.

[ dvo evdeyodpeva 4 kor B tov id1ov derypatikod ydpov Q2 va dei&ete 0Tt
P(B)—P(A")< P(ANB).
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3.3 XYNAYAXTIKH

Eidape 611 0TV 0 SE1yHOTIKOG YDPOG £2 EVOC TEPAIATOG TOYNG EYEL TEMEPACUEVO
TAN00G AmTAdV EVOEYOUEVOV KOl TO Al QVTE evOEXOUEVA glvar 1IGoTiBava, TOTE
N ThovoTNTO EVOG EVOEYOUEVOL A4 Elval:

N(4)

N(Q)

Emopévmg, 6tav égovue 1oomifava amAd evoeyoueva, o vtoloylopog g P(A)
avayetal oty anopifunon T@v otoyeiov Tov cuvoAmV £ Kot 4.

e moAG TpofAnpata OpmG, 1 anevbeing anapibunorn TV GTolKEimV Tov dEty-
LOTIKOV YDPOV KoL TOV EVOEYOUEVOV TTOV LG EVOLOPEPOLV Elval SVGKOAN 1] Kol
TPOKTIKG aOVVOTT. XTIC TEPUTTOCELG OLTEG 1) amopiOuno”n SEVKOADVETUL UE TIC
EMOUEVEG LEBOSOVG TNG ZUVOVAGTIKNG 1) OToia ivat £vog amd Tovg Pactkong KAA-
dovg T@v Mabnuatikov.

P(A4) =

Baaoikny Apyn ArapiQunong

Ac vobBécovpe 611 kdmolog embupel vo ta&déyel and ™ Oeccolovikn, HECH®
Abnvav, oto Hpdichelo Kprtng yopic va ypnoiponomost 1o IX avtokivntd tov.
Amo 1 Oeoocalovikn umopel va ta&déyel otny Adnva pe tpévo (7) | Aewpopeio
(4) M agpomhivo (4) | Thoio (I7) ko amd v AOMva oto Hpdkheto pe mhoio M
aepomAdvo. Evalopepdplacte Yo Toug d1opopETIKOVS TPOTOVG G TPOS TO Tal-
Ol®OTIKO HEGO UE TOVG OOI0VE UIToPEl Vo Thel KOmolog amd T ®eccalovikn 610
Hpdaxeto.
To ta&idt Aourdv yivetan og 600 pdoelg. H mpodtn pdon eivon n petdpoocn amd
®eocalovikn oty AOnva kot 1 0gvTepn arnd v ABnva oto HpdAero. H mpm
(Ao Tov Ta&0 UTopel va yivel e 4 Tpdmovg Kot 1) 0e0TEPN HE 2 TPOTOVG. Xg
KéOe TPOTO TNG TPATNG PACNG OVTIGTOLYOVV 01 dVO TPOTOL TNG SELTEPNC PAGTC.
Apa 1o Ta&idl O@sscarovikn-Hpdakielo umopei va yivel pe 4-2 = 8 S10popeTIKOVG
TPOTOVG.
To Topamavm eaivovtol TapacTUTIKE GTO EMTOUEVO OEVTPOOLAYP UL
1" pdon 2" pdon
Ocooolovikn-AOnva  AOyvo-Hpixielo  Amotéleouo

A (T, 4)
T <H 1
A 4, 4)

, I “, I
Apyn 4 (A4, 4)
4 <H L
A (1, 4)

1 (17, IT)
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Ievikd 1oydeL 1) enduevn Paocwki] apyn aropiOpnong:

‘Eotm 611 i d1001kacio pmopel vo Tparyotonom el o€ v S1adoyIkés QAGELS

Op Oy -y @,- AV QAo @1 umopel va mpaypotomomel pe k; TpOTOVG Kat
Y10 kaOEvay amd avtovg N @don ¢, pmopet va mpayuotoromOel pe k, tpod-
TOVG, ..., KoL Y10 KoBévav amd 6Aovg antolg TOVG TPOTOVG N PAcn ¢, umopet

va Tpoypotonombel pe K, Tpomovg, TOTE 1 S1001IKOGio 0VTH UTOPEL Vo Tpory-
potorom0ei pe K, - K, -... K, TpOTOLC.

Enopévag, av pe o dtodikacio 1 oroia Tpoypatonoleital Onme opioTnKe Tpon-
YOUUEVOGS, TNV TPATN PACT GUUTANPOVETOL TO TPMOTO GTOXEIO HI0G O10TETAYLE-
VNG v-600G pe Kk, TPOTOVG, GTN EVTEPT PAOT TO OEVTEPO GTOYKEID IE K, TPOTOVG
, -, OT V-00TI (AGCT) TO V-0TO GTOKEl0 e K, , TOTE GOUQ®VA LE TN PAGIKY apyn
anapifpnong umopovv va GYNUATIGO0VV K, - K, *... K, OUPOPETIKEG OLOTETOLYE-
veg v-010€G.

Awaralerg

Ag vmoBécovpe 6Tt pia emtponn pe S5 padntéc ouvedplalel yio va ekAEEEL TPOE-
dpo, ypoppatéa, Kot tapio. Av 0EAovpe va fpovpe 1o TANH0G TV SL0QOPETIKOV
TPLAd®V oL Ba ekAeyolV Yia TIC TpElS BEcEIg oKENTONNOTE MG EENG:

H dwdwacio exhoyng pumopel va yopiotel oe TPELg m o 3
eaocelc: 1m edaon exioyn mpoédpov, 21 eacn eKAoyn Ocon  Géon  Géon
ypoppotén kor 3n edon ekioyn topic. H In @don 5 4 3

umopel vo yiver pe 5 tpdmovg, 6ca eivor kot To PEAN | pémor | wpémor | tpomon

g enttponn|s. H 2n odon pumopet va yivel pe 4 tpod-

TOVG, OGO ELVOL KO TOL LEAT] TNG EXTPOTNG TOV OEUEVOY VGTEPO OTTO TNV EKAOYN
oV Tpoedpov. H 31 pdomn pumopel va yivel pe 3 tpoémovg, 6ca eivar kot To LEAN
NG EMTPOTNG TOL AMEUEVAY VOTEPO KOl OO TNV EKA0YN TOL Tapio. Emouévaog,
ocvppova pe ™ Pacikn apyn amapibunong, To TAN00G TV S10POPETIKOV JLVa-
TOV TpLad®v givor 5-4-3 = 60.

KaBepud amod tig mtopandve tpiadeg Aéyetor dtataén tov 5 ava 3.

levucd:

Ataén Tov v otoryeimv £vog ovvorov A avd K, pe K <V, AEyeTol KaOévag
06 TOVG OLLPOPETIKOVS TPOTOVG PE TOVS OTOLOVS UTOPOVUE VO TAPOVUE K
010.QopeTIKAE GO Eln TOV A KoL va TO. BdAovpE 6€ Lo GELPAL.

To m\Bog TV dutdéewv Tmv v avd k cupPoriletor pe A, Kol 0V EPYACTOVE
OTMG GTO TPOTYOVUEVO TTapddelyua, Ppicikovpe Oti:
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A =v(v -1V -2)..(v-k+]) (1)

ZOUPOVO LE TOV TOPUTAVE 0pIoHO dV0 dtatdEelg TV v ava k eival S10popPETIKEG
av SLPEPOVV G TTPOG VO TOLAAYIGTOV GTOLYELO 1 G TPOG TN BEGT OV KATEYOLV
ta otoyeia. ['a mapdoetypa, ot dwtaéels (1, 2, 3), (1, 4, 3) ko (3, 2, 1) eivan
OLPOPETIKEG LETAED TOVG.

2TV TEPITTMOT TOL TAPOLVLLE Kol TO v oToLyEin evOg cuvorlov 4 kot To faiovpe
o€ (o oelpd, ToTE EYovpe ol ddTaln TV v oTolyelov avd v 1 omola Aéyetal
petdBson tov v otoyginv. To tinbog A tov petabécenv Tov v otoyEgiov cop-
Boiiletor pe M, wor cOppmva. pe Tov Tomo (1) etvon

M, =v(v—1)(v —2)..3-2-1.

To ywopevo 1-2-3...(v =2)(v —1)v ovuPorileton pe v! ko dapaleton v mapa-
yovtiko. Emopévmg

M, =v! @)

‘Etot, av oto mponyovuevo mapdderypo OElovpe va BdAovpe toug 5 pobntéc o
mo. 6epd, 1ot vapyovv M =1-2-3-4.5=120 dopopetikol TpOTOL PE TOVG
07010V UITOPOVLE VO, TOVG TOTOOETNGOVE

AV ¥p1GILOTOMGOLLE TO GUUBOAO TOV TOPAYOVTIKOD Y10 VO, EKPPAGOVLE TO TAN-
00g TV dwta&ev TV v ava k pe K <V €YOvpE:

A =v(v -1V -2).(v-k+])

vv-Dv=-2).(v-k+D)v-x)v-x-1)..3-21
- v—K)v-x-1)..3-2-1

v
k)l

Enopévmg
v
(v—-x)!

A )

Av tdpa Ohovpe 0 Tomog (3) va ioyvet Koty K =V, enedn A, =M, =v!, wpé-

v! . , . p
el o =v!. Eivar Aowdv Loykod va opicovpe 0!=1.
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2vvovaocuoi

AcvmoBécoupe 0tLamd 5 dropa 4, B, I, A ko E 0éhovpe va emAEEOLLLE Lo OpLG-
oo 3 atopmV, YOpig vo Lag EVOLOQEPEL N KATATAEN HECH G LTIV TV OUAda. Av
X glvat 0 op1OPOC TV SLOPOPETIKAOV OPAO®MV TOV UTOPOVUE VO EMAEEOVE, TOTE
amd kdbe tétola opdado umopovv vo Tpokvyouy 3! dratetayuéveg oudoes. Emo-
HEVMG, 0 GUVOAMKOG apOLOG TV dtateTayLEVEV opddmv Ba ivar 3!X. O ap1Buodg
avTog oG gival to TANBog TV dTaEEwV A;. Enopévag, Ba etvan A; =3IX,
A; 5! 120

omoteE X = — = = =10
31 31(5-3)! 6-2

Mo ouykexpipéva ot opddeg avtég o sivar:

{AaB’F}a {A’BaA}$ {A>B9 E}a {A,F,A}, {A,F,E}, {A,AaE}$ {B5F3A}s
{B,I',E},{B,AE} xon {I', A, E}. KaOe této100 emAoyf AEYETAL GLVOVAGPHOG

Tov 5 ava 3.

I'evika:

YUVOVOuoHOG TOV v 6TOELMV VOGS 6UVOAOL A avd K AéyeTal KGOE VITOGVVOLO
T0V A pg K oToyEio.

%
To mnBog T@V GLVIVACUOY TOV v GTOXEIMV avE K GLUPBOAILeTOL e ( ] Kot o
K
EPYAGTOVUE OTMG GTO TPOTYOVUEVO TOPAdELya, PpicKovpe OTL

v!

vi_A (- V!
k) k! k! klv—k)!

v v!
K _K!(V—K)!'

ZOUPOVO LLE TOV TOPATAVE® 0PIGHO 000 GVVIVAGUOL TV V avd K IVl O10POPETL-
Kol av SopEPOLV Katd £va TOLVAGYIGTOV GTOTYELO.

Enopévag,
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E®PAPMOI'EY

1 . X710 TUYEPG TTayvior Tov ITPOIIO cvpninpdvovps kedepid amxo Tig 13
0¢oe1c pe éva amd ta otoyeia 1, 2, X mov avriotolyovv og Tpofreyn: vikng
™G YNTEdOVY0L opadag (1), vikng Tng errofevovpevng opadag (2), isomariog
X).
i) Na npocodlopiotei To TAM00C TOV SLOPOPETIKAOV GTNAOV TOV PTOPOVUE
VO GUUTANPOCOVUE.
ii) Av copminpocovps Tuyeio po otiin [MPOIIO, va Bpedovv o1 mBavé-
TNTES TOV evogopévov  A: “va mbooope axpifpag 12 ayoves”.
B: “va maocovpe axpipag 11 ayoves”.

AYZH

1) Mo omAn ITPOIIO eivon o 13-ada, otnv omoio kabe Oéon pmopel va cu-

urAnpmbel pe tpelg drapopetikovg tpdémove. Emouévac, cbppova e m Pacikn

apyn amapidunong, vapyovy cuvokkd 3-3-3...3 =3 =1.594.323 Supoperi-
, , \*f_—d

KEQ G’CT])\.SQ. 13 mapdyovteg

ii) * Evvoikn mepintwon yia 10 4 etvar ka0e otnAn oty omoia kabed and tig 12
0£0E1g CLUTANPMOVETOL UE TO OMGTO OMOTEAEGO, KOL 1] EVOTOUEVOVGO BEGT V-

13
umAnpovetal pe Aabepévn TpoPreyn. Yrapyovv {12] TPOTOL Y10, VO, EMAEEOVUE

ToVG 12 0ydVveG TOL GLUTAPMVOVTOL LLE TO GOOTO OMOTELEGLLA, KOt 2 TPOTOL Y10,
VO GUUTANPMOGOVLE TOV 0yMVO TOV AOUEVEL PE AABOG TPOPAEYT).

Emouévmg, To mAn00g TV evvoikdv mepimtdoemy Yo 10 A eivar N (A) = [IZJ -2.
Apa, n (ntovpevn mhovotnTa givan iom pe
13
Ny L2)? 132 26
P(A4) = (4) _ = 2 =="20,000016.

N(Q) - 313 313 313

*  Euvoikn nepintmon yua 1o B gival kabe otiAn oty omoia kabepid and tig 11
0£0€15 CUUTANPOVETAL [LE TO CMOTO UMOTEAEGHO KOl KAOEULH OO TIG VITOAOUTEG

13
2 Béoelg ouumAnpOveTaL HE o Aabepévn TpoPasym. Yapyovv [ 1 1] TPOTOL Y10

va emAéovpe Tig 11 B€oelg e T0 6oTd amoTEAEG U Kol 2 TPOTOL Y10 VO GUUTAN -
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pocovpe kabeutd amd Tig vroAouteg 2 Bécelg ue Aabepévn tpoPfieyn. Emouévaoc,
13

70 TAN00C TOV EVVOTK®V TEPITTOCE®Y Y10, T0 B givor N (B) = [1 J -2-2.Apa, M

mtovuevn mhovotnTa glvart iomn pe

13
N(B (11J'2'2 312
_N(B) _ = 2220,000196.
N(Q) 3 3

P(B)

2. Xto Toyepd maryvior tov AOTTO “6 and 497, av maiCovpe o oTin,
mora givar n TOavOTNTA TOL EVOEOREVOV A: “va TeETOYOVUE 4 aKPIPOS cOGTA
voopepa’s

AYZH

Eme1dn telkd dev €xel onpocio  6elpd KAp®ong Tov Kabe aplfpov, ot Suvatég
TEPUTTMOELG TOV TEPALOTOG eival TOoEG OGOL Kol 01 cuVOVacol TV 49 avd 6,

. 49
niadn N (Q) = 6 |
INo va Bpodpe to TA00G TV EVVOIKOY TEPMTOCEDYV CKEPTOUACTE MG EENG:

6
Ynapyoovv (4] TPOTOL Yo Vo emAéEovpe 4 GmOTA VOOUEPD OO T 6 TOV KAN-

6-4
AGBog voouepa. Emopévac, To mAn00g TV evvoik®Vv TEPITOCENY Elval

6) (43
N(A):(4](2 j.Apa

(6J[43J

4\ 2 , ,

P(A)= _ 13 0,000969 1 1%o mepimov.
(49j 13983816

6

49-6 43
pOONKaVY. TN cLVEKELD LEVOLY [ j = (2 j TPOTO1L Y10 vo. eMAEEOLLE TOL 2

3. IMowr givor n mOavéotyte petaéd x padntov (k < 365) dvo TovidyioTov
va &yovv yevéOha v 0w pépas (O ypévog vroroyileton pe 365 pépec).

AYZH
Av A4 givar to evdgydpevo “600 TovAdyioTov pantég va Exovy yevébo v o1
uépa”, tote A’ givan 1o evdeyduevo “ot k pabntég va Exovv yevéOha o dl0po-
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petikéc uépec” kat oyvel P(A) =1—P(A") . Enopévag o vtodoyiopdc g P(A)
avdyetol otov voroyiopd g P(A"). To minbog tov dvvotdv TEPTTOGEDY
TV TEPapatog eivar N () =365-365-365...365 =365, 0ol &évog padntrg
umopet va £xetl yevvnel o€ pol amod T1g 365 uépeg tov £tove. Ot euVoikég TEPUTTO-
oeigyto A" givon 365-(365-1)-(365—-2)...[(365 - (x —1)], apov o1 k podntég
TpEMEL VoL £0VV YeVVN el o€ S10POPETIKEG UEPEC TOV ETOVC.

Enopévac,

P(A') = 365-(365-1)-(365-2)...365-x +1)  365-364...(365—x +1)
365° 365" .

Apa P(A)=1_365-364.?;.6(2§5_K+1) |

Ot tipég tov P(A) yio peptkég TiéG Tov k& 6ivoviol 6ToV ETOUEVO TIVOKOL:

k | 10 | 20 | 23 | 30 | 60 | 70
PA) | 0117 | 0411 | 0,507 | 0,706 | 0,994 | 0,999

[Moapatnpovpe 6T 01 peETa&y 23 atopu®V 1 TOAVOTNTA VO GTOU VO EXOVV YEVE-
O v 1010 pépa etvan peyardtepn amd 50%, evad peta&d 70 atdpwv to evoeyo-
pevo autd givar oxedov BERato.

AXKHYELY

A" OMAAAX

1.  Avxdmolog d10bétel 3 caxdiia, 4 TavteAdvia, S movkapioa, 10 (evydpla
KAAToEG kot 2 {evydplo TomoVTol, e TOGOVG TPOTOVS UTOPEL VoL VILOEL,
eopwvtag ard 6Aa ta £idn; [Toww elvon n mbavomra va popdet Eva opt-
GLEVO GOKAKL;

2. [locec mvokideg KUKAOPOPING UTOPOVE VO KOTOGKEVAGOVLLE TOV VO, TTE-
PLEYOVY GTN GEPA TP KEQOANIO YPAUUOTO TOV EAANVIKOD aApOBTOV
axoAovBovpeva amd évav teTpaynelo aplfud; Tow eivor n mbovoTHTOL
L0 TETOLO, TTVOIKIO0 VoL apyilEL LE POVTEV KO VO TEAELMVEL GE APTIO Y-

¢io;

3. Mg n660V¢ daPopeTIKOHS TPOTOVG Umopovv va Kabicovv 4 dtopa og 6
0éoeig wog oepdgs; Iowd etvon n mBavoTTa 1 tehevtaio OEon va peivet
KEVN;
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Me 16G0VG SLOUPOPETIKOVG TPOTOVG UTOPOVV VO LITOLV GE (o GEpd 4
ayopla kot 3 kopitoa; [lowa glvar n mhoavotnta va etvar 6Aa poll To
ayopla kot 6Aa pali Ta Kopitolo;

. . (v v
No amodei&ete 0Tt =

K V—K
Ze évav kOkAo Sivovtar 8 onueia A, A,, ..., Ag. [16ca gvb0ypappa Tpn-
pata opifovv ta onpeio avtd; Mot etvon n mbavonTa évo amd To Tapo-
Thve TuNpaTe 1oL emAgyetan Tuxoda vo un Siépyeton and To onueio A ;

B OMAAAX

Me ta ymoia 1, 2, 3, 4, 5 erudyvovpe TETPAYNPLOVS apldods 6TovG
omoiovg 1o kdbe ynoio pmopel va ypnoiporombel tepiocdTEPO MO Lo
@opd. Av Tapovpe Tuyaio Evay TETolo aplduo, Toto givor n mhavotnta vo
€xel OAOL ToL YN i TOV O1POPETIKAL;

Amd 10 ohvoro TV petabécewv Tov atoyegiov 1, 2, 3, ..., v emAéyovus
toyoimg pio. Na Bpeite moia eivor  mbovotnto va punv apyilel omod 1.

Aéxa mondid, petasd tov onoiwv o Kdotag ko 1 EAévn, Ba kabicovv
Toyaio 0 évag oimAa otov dAlov o€ déka Béaels. [Towa eivor n TBavoTnTOL
0 Kootog ko EAévn va kaBicovv oe dimhavég BEoelg;

Noa Bpeite v mOavOTNTO TOV EVOEYOUEVOV TEGGEP. ATOLLOL VO EXOVV YEV-
vnOel oe TEGGEPIC SLOPOPETIKEG EMOYEG TOV £TOVG.

Amo éva cVALOYO KaOnyntov pe 7 Gvopeg kot 6 yvvaikeg emAEYOVLE
Toyaing 4 dropa. Na Bpeite Tig mOavOTNTES TOV EVOEYOUEVAOV:

1) To dTopa va givot yovaikeg 1) éva TOVAGYIGTOV Vo Etvat Gvopag
iii) vo vdpyet pio. Ldvo yovaika.

‘Eva kovuti mepiéyet 20 nAekTpikéG aGPAAELES, OO TIG OTOles Ol 5 givor
erattopatikés. EmAéyovpe toyaing 4 acpdleleg kot Tig dokindovpe.
Av BpebBovv meplocoTeEPES OO Lo ELOTTOUATIKES, TO KOUT EMOTPEPETOL
oG amapddekto. Na Bpeite v mBovOTNTO TOL EVOEYOUEVOD TO KOVTL VO,
Yivel amodeKTo.
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7. Atvovtot 600 maparinleg evbeieg & kot g,. Xy g opiCovpe 10 on-
ueio kow oy g, 20 onpeia. Iloca tpiyova opilovv ta onueia avtd; Av
EMAEEOVLE TVYOUMG EVOL TETOL0 TPIYWVO, TOL0L Vo 1) TOAVOTNTA VO EYEL
uia Thevpd ToL OTNV &) ;

8. Piyvoupue éva vouioua v eopés. Na Bpeite v mihovotnto tov evoeyoue-
VOV VO 1 PEPOVUE GE dVO S10O0YIKEG PIYELS 1010 OTTOTEAEGLOL.

9. O vrdAAndog evog y®Pov oTdbevong divel Tuyxaio ta Tpio KAWL ow-
TOKIVIITOV GTOVG TPELS KATOYOLS TV OVTOKWVITOV ovTdv. Na Bpeite Tig
TOAVOTNTEG TOV EVOEYOUEVOV:

A: “KdBe 0dnydc va mhpel 1o 61k6 Tov KAWL
B: “Movo évog 00myog va mhpel To d1KO Tov KAWL’
I “Kovévag 00nyoc vor umy TapeL To KO Tov KAEWDL”.

10. Amo po taén oty omoia gottovv 10 kopitola kKot 12 aydpia emA&yovton
otV TOHYN TPia dTOopa Y10 VO, EKTPOcOTGovY TV TaéN. Na vtoloyicete
Vv mlavotTTo TO EMAEYUEVO ATOpA VO EIval TOV 10100 POAOD.

11. Na Bpeite v TOOVOTNTO TOV EVOEXOUEVOL VO PEPOVIE TOVAGYIGTOV EVaL
“€E1” o€ 4 plyelg evog Loplov Kot va T cuyKpiveTe pe v mhavotnta v
(QEPOVLLE TOLAGYIOTOV Lo popa “e&apes” o€ 24 piyelg 600 Laplav.

3.4 AEXMEYMENH IIIOANOTHTA - ANEZEAPTHTA
ENAEXOMENA

Aeousvuévy Ihbavoryto

[No to dtownTkd cvpPovio pog emtyeipnong Oa exheyel Evag ovTITPOGHOMTOC.
Yrmoynoot eivar 7 avopeg kat 8 yovaikeg. Ao Tovg vroyneiovg 3 dvopeg Kot 6
yovaikeg givort S101kNTIKol VIAAANAOL, VO 4 GvOpeg Ko 2 YOVaTKEG etvar TE VIKOL
VEAAANAOL ZOUPOVO [LE OVTH TO OEGOUEVO Ol VITOYNPLOL UTOPOVV VoL TOEIVOUN-
Bovv otov axdAovBo Tivaka g EENG:

Arowntikog | Teyvikog || ABpoiopa ypoppng
Avdpag 3 4 7
Tovaika 6 2 8

ABpoiopa 6THANG 9 6 15
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Bewpovue Ta, eVOEYOUEVL:

A: “No exkleyel S101knTIKOG”
B: “Na exheyet yovaika”.

Me mv mapadoyn 6t o 15 otoygeio Tov detypatikon ydpov givar icomibava,
&yovpe

9 8
P(A)=— xa P(B)=—.

15 15
"Yotepo, amd v eKA0YN Kol TPV Omd TNV avoKOiVOoT TOV ATOTEAEGLOTOS EYIVE
YVOOTO 0T EKAEYETOL YuvaiKa. AVTO GUVETAYETOL OTL O AVTITPOC®TOG o glvar

plo omd Tig 8 yuvaikeg Kot emopévmg 1 ThavotnTa vo eKAeYel S101kNTIKOG yive-
6 . _ . . )
ToL IR Avt Aouov glvar n mbavotnta Tov gvdgyopévov: “Na exdeyel dtokmti-

KOG pe dedopévo Ot Exel oM exAeyel yovaika”. To evdeyduevo avtd cupPoii-
Ceton pe A|B ko 1 mbovotnto tov P(A| B) Aéyetan deopevpévn mbavotyTo

0V A pe dedopévo 10 B, dnhadn P(A|B) = g # P(A). Opoing Bpickovpe 6Tt

P(B|A)= g # P(B).

l'evikd, éotm 4 Ko B 500 evdeydeva vog Oety-
potikod yopov Q2 pe P(B) > 0. Ag vrofécovpe A B
otL taue v Thovotnta Tov 4 pe ded0UEVO OTL
10 B €1 non mpaypotomondet.

Apo? &gl npaypotonombet to evdexdpevo B, m | g
OTAN AOYIKY| LG AEEL OTL TPEMEL VAL TEPIOPLIOTOVLE
oT0 oTotyela Tov B kot and avtd va Bpodpe wola eivoar To guvoikd Yo to 4. Me
aAho Aoyl ) TAnpopopia yio TV Tpoypatomoinon tov B meplopilet To derypatt-
KO x®po Q 610 B Ko 10 evdeyduevo A 6to AN B.

Emopévamg, av vtoBécovpie 0Tt 0 derypoTikoc xdpog Q2 amoteleitol omd 16omibava
amoteAécpara, n {ntovpevn mhovotnta givol:

N(ANB)
_N(AnB)  N(Q) _P(ANB)
P(4]B)= NB)  NB)  PB)
N(Q)

H mboavomta avt) Aéyetal dgopevpévn mOavoTnTa T0V A pe dedopuévo 10 B.
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Tevika:

Av A4 ko B gtvat dvo evdeydpeva evog mepdpotog kot P(B) > 0, 10t 0 Adyog

w Aéyeton deopevuévn ThovoTHTO TOL A LIE 6EO0UEVO TO B KOt GULLL-
P(B)

BoAileton pe P (A|B) . AnAadn:

P(ANB
P(A|B)=—(P(;) ).

P(ANB)

Opoing, av P(A) > 0, tote P(B|A) = P(A)

"Eto1 6710 Tponyohevo mapddety o 1 ThavoTnTae Vo EKAEYEL STOIKNTIKOG L1E 0E00-
HEVO OTL £yl exheyel yuvaika sivor:

6 6
p(AIB)=PACB) 156 p(p|a)-PACE) 15 _6
P(B) 8 P(A) 9 9

15 15

ALEOT CUVETELN TOV TOPATAV® OPIGHOV givarl OTL

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

Ot apamdve 166N TEG EKPPALOVV TOV TOAMUTAUGLUGTIKO VOIO TOV TOAVOTI|TOV.

Aveéaptnta Evogyoueva

Y10 TPONYOVUEVO TOPADELYLLO SIUMIGTOCOUE OTL 1) THAVOTNTA TPOYLOTOTOINGNG
TOV eVOEYOUEVOL A, Le OEdOUEVO OTL TO VOEYOLEVO B €xel oM mtpaypotomomOet,

gtvon P(A|B) = g, ev P(A) = % . Anhodn, P(A|B) # P(A). Mg d\rha Aoyio

N TPAYUOTOTOINGN TOV B emnpéace TV TOAvOTNTA TPOYLUTOTOINoNg Tov 4.

Y7apyouv OU®G Kot EVOEYOLEVO, GTO. OO0 1] TANPOPOPIC Y10 TNV TPOLYLATOTOL-
non tov evog dev emnpedlel v mHavOTNTA TPOAYLOTOTOiNoNg Tov dAlov. [a
TapAdELY[L, 0V 6TO TEpapa TG piymg dvo (apidv Bemproovpe To EVOEXOLEVOL
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A: “To mpodTo {apt va pépet 17 kon B: “To devtepo {apt va pépeL ApTio”, EYOvLE:
P(A):izl, P(B)=ﬁzl Ko P(AmB):i.
36 6 36 2 36
Emopévag, P(A|B):i:l Ko P(B|A)=§=l.
18 6 6 2
[Mopatmpovpe, dSnradn, 6Tt P(A|B) =P(A) xu P(B|A) =P(B). 'V avtd Aéue
oTL T evogyopeva 4 kai B givar avegaptnrta. ['evikd:

Ao evdgyopeva 4 kar B pe P(A) >0 xar P(B) > 0 Aéyovtat aveEaptnta, ov
Kaw povov av P(A|B)=P(A) ka P(B|A)=P(B).

Aappdvovteg vTOYN TOV TOALATAAGLOGTIKO VOHO TV THOVOTINTOV GUUTEPQL-
voupe 6ty 0o aveEaptnrta evdgyopeva Exoope P(ANB)=P(A)-P(B). H
1GOTNTA QLT XPNCIHOTOEITOL Kol G OPIoUOG TOV AvEEAPTNTOV EVOEXOUEVMV,
xopic pdAota tov teplopiopd P(A) >0 kot P(B) > 0. Anhaon:

AVo evogyopeva 4 kol B Aéyovtan ave&aptnra, ov

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

Avo gvdeydeva oo dev givar aveldptnta Aéyovrol eEapTnpéva.

XXOAIO

Me v w6omta P(ANB)=P(A)-P(B) umopodie vo Slomot®@covpe av d0o
evoegyopeva A kol B elvarl aveEaptnta. Znv mpdén, ouwmg, n aveEapnoio dHo
EVOEYOLEVAOV N IGYVEL OO POV TNG, AOYM TNG PVONG TOV TEPAIATOG 1 EYEL TE-
PN Q0L 0TI VTOOECELG KOTAGKELNG TOV LOVTELOL TTOV TTEPTYPAPEL KATOLN (Ot~
voueva.

[No Tapdoetypa, eivat e0A0yo va, deytovue 0Tt eivar aveldptnto to evoeyouevo 4:
“0 GUUTAEKTNG TOL ATOKIVATOL £ival 6€ KON katdotoon’™ Kot B: “n pratopio
TOV OWTOKIVATOL €lval GE KOAN KTAoTAOT .

Avtifétac, etvar AaBog va deyTovEe 0G aveEapTNTa T EVOEYOUEVA

A: “’Eva dtopo givorl povimong korvieots” kat B: “'Eva dtopo 0o tposPindei
oo achéveln TV TveELUOVEV”.
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E®PAPMOI'EY

1. INo ™y aoc@ai] wtTijon €vOg agpomAdvov pne 000 KivnTIpPES, TPETEL VO,
00VAEVEL 0 £VOG TOVAAYLETOV Kivi|TIpos. O KivTiipeg 00vAevovy aveEdpTn-
10, 0 $vag amd Tov drhov. Av vroBécovpe 6T 1) TOavOTNTO VO TAOEL KTOL0G
Kwvntipog BAapn ivar 0,003, va Ppedei n mbavétnTo Yo pio acQain TTC1.

AYZH

To aepomhdvo dev ekterel ao@oAn TINom, 6tav Tabovv PAGPN Kot ot 0o Kvn-
mpes. Emedn or kivntpeg Agttovpyodv aveEaptnTmg o €vog amd Tov GAAoV, N
mBavotnta va tabovv PAGPT Kot ot dHo cuyxpodveg eivor ion pe 0,003-0,003.
Apa, n mbavotnta pog aoeaiods TTHoNG ival iom pe

1-0,003-0,003 =0,999991 dnraodr| 99,9991%.

2 . AT6 TpELg dpoteg punyavég evog epyoostaciov 1 tpat (I) mapdyer to 20%,

1 ogvTepn (II) to 30% xon i Tpitn (III) To 50% TNG GLVOMKNG TOPAYOYNS

gvlg eEaptipartoc. Emmiéov, 10 5% tng mapayoyig g pnyevis I, to 4%

¢ II kot 10 2% g 111 givor ehaTTtoOpoTIKG opTpROTA.

AD0 EPpOTNGELS TOV AEYOUEVOD TOLOTIKOV EAEYYOV €ival ot €ENG:

i) Av emié€ovpe Toyoimg éva EAPTNNO O VU KATAGTNO TOAGENDY TOLN
givan  mOBavéTTO VO EIVOL EAATTORATIKO;

ii) Av éva g&aptnpo mov emAiéyOnke Toyoio givol ELATTORATIKOG, TOLX EIVOL
N mOavoTNTA Vo TPOEPYETON 0TO TN pPajyoviy I

AYZH

Av A, A, xau A; givon Ta evdeyopeva to emdeypévo A, \ 4
e€hpnua vo mpoépyetar and tig unyaveg I, I ko A

111 avuotoiywg, tote P(A)=0,2, P(A,)=0,3 ku j
P(A;)=0,5. To A, A, ko A; eivar avé 8o Eéva | 4,

petagy toug kat emmiéov A U A, U A, = Q.
Av A4 givar 10 €vogXOUEVO TO emAEYHEVO e&dpna Vo gival ELOTTOUATIKG, TOTE

A=(ANA)UANA)U(ANA,)
Kot
P(A)=P(ANA)+P(ANA,)+P(ANA,).

Amd ta dedopéva Tov TPOPANUATOS EXOVUE P(A| A ) =0,05, P(A| Az) =0,04
Kot P(A|A3) =0,02. Eropévog:
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i)  Amo v (1) Kot ToV TOAATAAGIUGTIKO VOO TV TOAVOTT®V £YOVUE:
P(A)=P(A)-P(A|A)+P(A,) P(A|A,)+P(A)-P(A|4)
=0,2-0,05+0,3-0,04+0,5-0,02 =0,032.
il)  Zntaue v mbavotnta P(A1|A) ."Exovpe
P(4]4)- P(AnA) P(A[A)-P(A) 0,2.0,05 0,01

P(A) - P(A) N 0,032 _0,032
oniadn, 31,25%.

=0,3125,

H Mbon mpofAnudtov 0mme To Tponyovuevo, dlevkoAbvetat pe T fondeia evog
dEVTIPOSLOYPAUUATOG, OTTMG POIVETOL GTO YN0

Ipoélevon Hoiotnra IiBavothro
eCoptiuotog  eCaptiuotos Amotédecuo  amoteléoiotog
0,05 A e AN4 0,2:0,05
Al < ’
0,2 0,95 4 4N4 0,2:0,95
, 0.3 0,04 A o 4,N4 0,3-0,04
Apyip O A4
2 § A ALNA 03096
0,5 0,0 A o 4,N4 0,5-0,02
A3 < .
0,98 4 4,1 4 0,5-0,98

O kAddor OA;, OA, ko OA; ovuistoyovv oto evdeyOueve TPoEAELoNS TOL
eCapmuotog amd Tig unyovég I, I kan 1T avtictolyme, kot ot avtictolyeg mbo-
VOTNTEC TOV EVOEYOUEVMV OTMV EvaLl YPAUUEVES TAV®O GTOVG KAAOOVG. ATtd TO
Téh0G KGBe TETO0V KAASOL EEKvouv VO GAAOL KAddOL, IOV OVTIGTOLYOVV GTO.
eVOEYOUEVA TO eEAPTNLLOL VAL ETVOL EALOTTOUOTIKO 1) 1] EAATTOUATIKO LLE YPOUUEVES
TOAL ETOV® TOVE TIG AVTIOTOLYEC TOAVOTNTES.

Mo va aravtioovpe oto gpdtnua (1) EMONUAIVOVUE TPOTO TIG OIAPOUES TIOV
00MNYOVV GE EAUTTMUATIKO EEAPTN L.

Ot dodpopég owtég eivar ot OA A, OA, A kow OA; A Kat avTIGTOL(0VV 6T EVOE-
xopeva A NA, A, "NAxKot A;NA.

211 GUVEXELD LLE EPOAPUOYT] TOV TOAAUTAUGIAGTIKOD VOLOV TOV THOVOTHT®V LITO-
Aoyilovpe Tig TBavOTNTEC TV EVOEYOUEVOV vTDV. 'Eyouue

P(A nA)=0,2-0,05 P(A,"A)=0,3-0,04 xax P(A;,"A)=0,5-0,02.
TéNog, emeldN Ta EVOEYOUEVA TOV TOPIGTAVOLY O1 d1adPoEG givat acvuPifacta,
wpochétovpe TIg mopamdvo ToavoTNTEC Kot Ppickovpe v mlavoTnTo ToL V-
deyopévou A. Emopévmg

P(A)=0,2-0,05+0,3-0,04+0,5-0,02 =0,032.
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XXOAIO

270 0€0TEPO EPATNLA TNG TAPUTAV®D EPAPLOYNS YVOPILOVUE TO OTOTELECHA TOV
TEPANOTOC Kol {nTdpe Ty mOavOTNTO VO TPOEPYETOL TO EEAPTNLLOL GITTO TN UI)OL-
vi| . H mBavotnta ovt F’(A1 A) Aéyetan “ek TV vVoTEPWV (a posteriori) mba-
votta”, evid n P(A,) Aéyetar “ek Twv mpotépmv (a priori) mbavotta’”.

AXKHYELY

A" OMAAAX

1. Piyverkdmorog éva (apt kon avayyéAlel 6Tl Epepe Luyd apiBud. o sivon
N MOavOTNTO VO EYEL PEPEL 6;

2. Am6 po tpdmovia pe 52 @OAA0 ToipveEL KATOL0G TUYOI EVOL PUAAO Ko
Aéel 0t etvon “omafi”. [Towa etvon n mbBavotnta 10 POALO va gival pryov-

pos;
3. Tw dvo evdgydpeva A ko1 B tov 10100 SEIYHATIKOD YDPOV 1GYVLOLV

P(A) = % , P(B)= i Kot P(A‘B) = % Noa vroAoyicete Tig TOAVOTN-

¢ P(ANB), P(B|A) xau P(A'UB).

4, AvP(AUB)= % , P(B|A) =% kow P(A) = %, va Bpeite v P(B).

5.  Piyvoupue éva {apt d0o popéc. Na Bpeite Ty mOavotnTo ToV EVOEXOUEVOD
Vo QEPOLLLE 6 TNV TPOTN Py Kot TEPLTTO 0plOUd ot devTEPN piym.

6. ‘Eva kovuti mepiéyel 6 kOKKvee kKo 8 pavpeg umdies. [laipvovue omd to
KOUTL TOYOUMG 0L UTAAC, CTUELMVOVUE TO ¥PDN TG KOL TNV ETAVOTO-
mo0eToLE 0TO KOLTI. XTI GUVEYELD TOIPVOVUE LI SEVTEPT UTAAQ.

Noa Ppeite tnv TOovOTNTA TOL EVOEYOUEVOD 1| TPDTY UTAAQ, VO ETVOIL pLond-
pM Kot 1 6e0TEPT KOKKIVY).

7. To evdeydpeva 4 xaoi B etvon ave&dptnta Kot ioydovv P(A) = % Kot

P(AmB):%.N(x Bpeite tic P(B) xar P(AU B).
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8. T dvo evdgydpeva A ko1 B tov 10100 OEIYHATIKOD YDPOV 1GYVOLV
1 2 1
P(A)=—, P(A|IB)=— xouw P(B|A)=—.

1) Eivouta 4 xou B ave&aptnto; ii) Eivol ta 4 ko B E€va peta&d Toug;
iii) Na vmodoyicete v P(B).

9. T dvo evdgydpeva 4 ko B Tov derypatikod y®pov L vo amodei&ete 0Tt

P(A|B)+P(A’

B)=1

10. Ze éva I'vpvacio otic e€etdoelg tov lovviov 10 25% £€ypaye ota Ma-
Onpotikd kbt ond ™ Paon, o 15% Eypaye otn Pvoikn KaT® amd T
Baon kot to 10% tov pedntov Eypoaye Kot ota dVo padnuoto KaTo amd
) Bdon. Emiéyovpe toyaing éva pabnt tov Mpvaciov avtov.

1) Av éyel anotdyel ot Puoikn, mown givor n ThavoTTa VoL EYEL 0TOTO-
xel Ko oto. Mabnpatikd;

il) Av €yel amotdyel ota Mabnpoticd ol etvon ) mbovotnto va Exet
amotdyel kKo ot Puoikn;

B OMAAAX

1. Xto dumhavo KoKA®pa “ev TopaAINAm” n mhavotnta Kabe StaKdTIG Vo
etvor kKAeloTog (dnhadn va emtpénet T dtédevon pedpatog) ivar 0,8. Ot

OLOKOTTEG AELTOVPYOVV OveEapTnTa O £vag \

a6 tov aAlov. Na Ppeite v mboavotnto 4 B
TOL EVOEYOUEVOL VO OLEPYETOL PELUA amd  © | —°
10 A 610 B. \

2. H mBoavomnta vo mwabel PAAPN pHEGH GTOV TPAOTO ¥POVO AEITOVPYIOG TNG
po unyovn opicpévou tomov givor 10%. Av o fropmyovio £xel 000 Té-
TOLEG UNYOVES, Ol OTOLEC APYLOOV VO, AEITOLPYOVV GUYYPOVOG Kot aveEap-
TNTO 1 Jio oo TNV GAAN, va Bpeite tnv mbavotnta n pio poévo vo madet
BAGPN péoa oToV TPDTO YPOVO AEITOVPYIO TOVG.

3. Zeéva vnot ptdvouy Kabnpepva mhoia, mov avaympovv omd [epoid ko
Papnva xon og mocootd 60% kot 40% avtictoiyws. To 10% tov mhoiwv
ano [ewpoid kon 10 5% twv mhoiwv amd Papnva eBdvouvv e kabvotépn-
omn 610 vnoi. Av o pépo emAéove Toyaia £va TA0L0 OV PTAVEL GTO
vnot, va Bpehodv o1 mBavotnTES:

1) No ptdoet pe kabvotépnon ii) Av gtacel pe kaBvotépnomn, vo EpyeTot
o6 ITepond.
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4. Zg éva gpyootdoto to 60% tov epyalopévav etvar dvopes Kot 1o 40%
glvar yvvaikec. Ao Toug dvopeg kamvilel to 50% Kot amd TIC YuVaikeS T0
30%. Av emhéEovpe Tuyaia Eva dtopo mov Komvilel, oo 1 mhavotnTa
va, glvat yovaiko;

5. Mo kAnpartida meptéyel v Aoy voig omd Tovg 0moiovg kepdilel Lovo Evac.
Avo Gtopo Toipvovy 1o £val LETA TO AALO O TNV KANP®TION £VOL 0KPL-
Bag Aayvo yopic emavotomofétnon. Kdmolog vroostnpilel 6TL 10 TpdTO
dtopo €yel peyadvtepn mboavotnto va kepdicel amd to devTepo. Na e&e-
tdoete av €xel Oikio.

6. Avo ktipoto £ovv YoploTel o 9 Kot 12 01koOTEdN, OTMG PAIVETOL TOPOL-
KAT:

Eniléyovpe toyaimg ko aveEaptnta to £va amd To GAAO Eva 01KOTESO
amd Kabe Ko,

1) Tlow givor n mBavoTTa Kot Tot VO OKOTES DL VL EIVOL YOVIOKA

ii) ITowa givon n mBavoTNTA Vol TOLAGYIGTOV Ol T OIKOTES QL VaL Etvort
YOVI0KO;

iii) [Towa etvon n mBavoTnTa KovEva amd o okdmeda v v eivat yovi-
axo;

7. To 1%0 gvog mAnBvopod maoyet omd pa coPapn achéveia. ‘Eva katvovp-
Y10 TEGT Jdyvmong g achévelag Exel mbovotnTo BeTIKOD COAALATOG
(BeTkd Te0T, EVO TO ATOpO Efval VYLES) 1% Kot TOavOTNTO CPVNTIKOD
OPAALOTOG (OPVNTIKO TEGT, EVM TO ATOUO TAGYKEL 0md TNV acéveln) 5%.
INo éva Toyxaio dtopo amd Tov TANBLGUO AVTO TO TEGT gival BeTikd. Na
Bpeite v mBovOTNTO TO GTOUO VO TAGYEL TPAYUATL OO TNV acHEVELL
ooT.



I'ENIKEXY AXKHXEIY
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EPQTHXEIY KATANOHXHY

Av pi&ovpe dV0 vopiopaTo To omoTeEAEGHATO UTopel va gival 600 “Kepa-
AEC”, oL “Ke@OAN” Kot pio “yplppota’, m 000 “ypappoTo”’, Kot EToUE-

vag, kaBéva amd avtd ta evogyopeva £xel mbavotra — . Tt etvor AdBog
3
070 emyeipnua ovto; [oto eivon T0 cwoToH;

‘Eva vopucpa piyvetor 5 popég kot Epyetan kdbe popd “kepain”. Emo-
UEvmg, N mBavoTnTo Vo pEPOVUE “KEPOAN GE Uia plyn TOV VOUUGHLOTOG

.5 . . .
elvan 5 =1. No oyoMdocete T0 OTOTEAEG LA OVTO.

Tpio cuvnBiopéva Capra, Eva aompo, Eva Ladpo Kot Vo, KOKKIVO, Tomobe-
tovvtal o€ £va kouti. 'Eva melpapo cuvictaton oty tuyaio emiAoyn evog
Coprod amd 10 Kouti, TN piyn Tov {oPlrov CVTOV Kol GTNV TALPATPNON
TOV YPAOUATOG KOl TG EVOEIENG TNG Gve £6paG TOV.
o) Tt onpaiver edm N AEEN “Tuyoia;
) To mANBog TV GTOYKEIDV TOV SEIYLLOTIKOD YDPOL TOL TEWPALATOG Efvarn
i)3-6 ii)3° iii) 6! iv) 6 V) 3.6
(Na Baiete og KOKAO TN GOGTY odvTnomn)

(Ze xobepid omd TIc EpMTNOELG 4-7 pio LOVO a0 TIC GUVOJEVTIKES OTOVTIOELG
gtval cwot. No farete o KOKAO T COGTH OTAVINGT).

4.

Av 1 mBavotnTa TpUyHeToToinong VoG evogyouévon tvar 0,4, Toto
glval n TOoVOTNTO TNG U1 TPAYLLATOTOINGTG TOV EVOEYOUEVOL OVTOD;
a) 0,2 B)0,8 v)0,6 ) 1,4

L

Av ta evdgyopeva A ko B givon tétora wote P(A) =%, P(B) = >

P(ANnB)= %, mow etvaun P(4A U B);

a)l P) % Y) % ) % €) TTOTO OTTO TOL TTPOTYOVLEVOL.

A B
[Tolo evdeydUEVO TOPLOTAVEL GTO SITAAVO
owaypappe. Venn to 6K10GUEVO EUPAOOV;

a)B B) A y) A-B d) B-A. Q
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7.

[To1og etvar 0 ap1BUOS TV SLOPOPETIKOV TPOTMOV LLE TOVG OTOIOVG UTOPOV-
pe va emAggovpe 2 ayopa kot 3 kopitoio and 10 aydpia ko 8 Kopitoia;

o 00 10 8 10 (8
osa waea oY o))

(Kabepd omd tic mapaxdto mpotdoelg 8-13 gival cmot 1§ Adbog. Av givor

8.

10.

11.

12.

13.

14.

oMWOTY, KUKADOTE TO X, av gtvo AdBog, KukAmaote 1o A).

AVO GUUTANPOUOTIKE EVOEYOUEVO, Eival EEVaL LETOED TOVG. X A

Ao egvogydpeva Egva peta&d Toug givar avtibeta. X A

Av 300 gvdgyopeva A ko B glvan EEvar peta&h Toug, TOTE KO ToL GUUTAN-

popatikd tong A" ko B’ givon Eéva peta&d Tovg. X A
Ao evdgydpeva E€va petaly tovg elvar kot oveEdpTnTaL. X A
AVo aveEaptnTa evogyopueva ival EEva HETOED TOVG. X A

Av 600 gvdegyopeva A kot B givar ave&dptnta, TOTE Kot T ovTifeTd Toug
gtvon ave&dpnra. X A

YnoBétovpe 0titaevdeydpeva 4 ko B givatacvufifacta, pe P(A)=0,6
kot P(B)=0,2. Na avtictotyicete kabe otoyeio g oming I oto ico
oV g otAng 1.

Zuiin 1 Zuiin 1l
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 4 kon B glvan aveEdpnta, pe P(A) = 0,6
kor P(B)=0,2. Na avtictoyicete kd0e oroyeio g otqing I oto ico
Tov ™G otAng 1L

Tuiin | Zuiin 1
P(ANB) 0,6
P(AUB) 0,68
P(A|B) 0,2
P(B|A) 0,12

16. Av 1o evogyopeva A ko B givor Eva peTo&d TOLG, UTOpPEL va 1o OEL
P(A)+P(B)=1,3;
-No d1ko1o0AoyNGETE TNV aTdVTNGY| GOG.

17. Na ypayete e ) Pondela Tov TpaEemv TV GUVOLMY TO EVOEXOLEVO TOV
TOPIOTAVEL TO OKLOUGHEVO EUPAOOV GE KaBEVA Ao TO TOPAKAT® S10yPELLL-

poato Venn:
j L2 iy &
Q Q

iii) iv)






YIIOAEIZEIY — AIIANTHXEIY AXKHYEQN

1 AIA®OPIKOX AOTIEMOX

§1.1 A" Opadog

1. -2,2,2.

2.6,2,t=2 7 t=3
Sm
3.1,-1, 9="no="2.
0 0=

4. 0,1.
5. R—{1,2}.
6. ¢ 3<Xx<7

M (_0093]U[75+OO).

7. ¢3x =2
e 6X —T7X +1
. 3x*—2x—1,X¢7.
2x—1 2

8. )4 i)-10 ii)2  iv)3
2

9. i) 0 ii)% )1 )8 v)-10  vi)5.

V) 2V2.

4. ¢ 0(0)=10-Mub, 0 <O <180
« E(6)=50-1u0, 0 <0 <180

5. i) x=5=(/X -5 /x+/5) k1.
i) h:(l+h)—1:(\/1+h—1)(\/1+h+1)
KTA.

§1.2 A" Onaodoag

1. i)3

2 L
4

3.1)2n
4.1)10

iiy—4 iii) 10.
ii) 4.
ii) 300.

5.i)y=6x-9 ii) y=%x+2.

§1.1 B" Opadog

§1.3 A" Opddog

1. No xpnoyonomcete v 1010t Ta

2. E(x)= x(50—§), 0<x<100.

3. . V(h):n(mj -h, 0<h<20
27

« E() = r + 217 (20 2707), 0<r <20
T

1. i) 0ii) 4 iii) 9"

2. 1) %ﬁ ii) —3x i) —5x".

112
3.10) = i —- .
)33x2 )Si/F
gy L gy L
' 2 xJx 3 xx

if) —2.—

5 xix
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5. 1) 12x® ii) =30x iii) —8x".
.3 1 ..

6. i) = —— ii) 9/x.
)3 x4/x )

7. i) 4 +6x i) 2x—— i) 1+
X X

8. 1) 24X’ —ouvvx i) —6mux—8(2x +1).

9. 1) 7X° +4x +3X* ii) cuVX — cLV2X.
10.i) cuvX —Xxnux+ 6X
i) (8X + 33X )Nux + (4X* —6X)cLVX.
X' +2X i) TNHX — XGLVX
(x+1) Nwx
2+ 200vX-+ Xnux
(1+ovvx)’

11.i)

i)

. npx .. 0
12 (1+ovvx)’ ) x+1"

13.0) 5(x=1)" i) 10(2x +1)’
iii) 5(2x° —3x)(4x - 3).

14.1) 3nu’x-ovvx ii) 3x* -cuvx’

iii) nuidx+4x-cuvidx iv)

OLVX

4x -1
15.0) —F—=— i) T 7—/——.
) 242X =X ) 21+ nux

b

. (0,0), (-2,2).

° u(t) =3t —4t+1, t:%, t=1

. an =2 a()=2.

f'(x) =—Aonpox + Bocvvox
f"(x) =—Aw’covox — Bompuwx KtA.

S'(x)=ape” —Bpe”
f"(x)=ap’e” + Bpe” K\

1.4
I £ .4
7 2 3
. [04
Py —%
) P'(1) @+ ply

i) No kGvete t1¢ paéelg 6to 20 péAOG.

10. i) v(t) = Awcvvet

a(t)=-Ao'nuot
i) a()=-w"-y
iii) a(t)=0< cvvet =+1 kA

GLV3X

16.i) 3e™ ii) —2xe * iii) ae™” iv) (
1o 3 L a . 1
17.|); i) — iii) o iv) 0D

18.0) 121X ) e‘(1+1nx).
8 X

19.i) 1,08 i) 2(2-3).

20.i) %(Hz) i) %,2,5.

10

21, ——.
J109
22.43 .

§1.3 B" Opddog

1. (0,0), (<2,6).
2. (1L3), (3,9).

§

1.4 A" Opéoag

1.

N o v s

i) Eldyoto: f(1)=-1
il) Méyoto: f(0)=6
iii) EMGyoto: (1) =3.

. 1) Méyoto: f(0)=5

Eldyoto: f(4)=-27
ii) Exdyoto: f(-1)=-1

Méyoro: f(1)=3.
i) f'(x)=6x, yyoing avéovca
i) f'(x)=-3x", yynoing ¢divovca
i) f'(x)=3(x-1), yyoing avéovoa
iv) f'(x)=-3x"+6x-5<0 yo k&0e

X € R, dpa yvnoing ebivovca.

400.

. To tetpdymvo pe mrevpd 10 m.

. IThevpd Paong 4 dm, vyog 2 dm.

4dm®.

63

A=cC.

10.Ka0évag eivan icog pe 5.



§1.4 B" Opaodog

1. v'(+)=100p> ~100g,
r

1
v"(r)=-100p— <0 KA.
r

2. U'(X)=-k(2xIn X+ Xx),
V"(X)=-k(2Inx+3) KA.

3. IMievpd Paong 40 cm, Hyog 10 cm.
16000

20430

4. 204/30~109,5 m, ~146 m.

5. Eivau 1o tetpdymvo.

A
6. AWgpeTpoc KOKAOL = Ton IThevpd teTpo-
Y®VOV. T

7t 1n["2j.
KZ_KI K!

8. 1) % 010
v

ii) /30000 ~31Km/h.

9. Kabguid 225 Q.

10.0a &yovv, 10Tt 1 EAGYIOTH OTOGTAGT) TOV
mhoimv Oa eival \/% <+/100 =10 Km.
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i) (=t 2 L. _d°x
v, Jx¥+d v, Jd-x)+d

iii) Otav t ehdyotog, tote #'(x) =0 KTA.

2 XTATIETIKH

§21

TI'ENIKEX AXKHXEIX

=

i) ~0,476 ii) p=0,5.

N

16 povadeg and 8 epydres.
. (-L3).

w

p+q:(a+ﬁ)—(aﬂ.+§] KTA.

>

. 40 , 20
5. Abpetpog = 3 cm, VYog = 3 cm.

6. "Yyog = Adpetpog Baong.

7. 2R3,
27
8. B)i) 5600, 5,6 ,4
10600, 5,3 ,6
17600, 5,87, 8
ii) 1612, 5,22
9. o) P'(x)=R'(x)-C'(x) kt\.
B) 2.500.

10.i) Al =Jd’ +x', Bl =\Jd +(d —x) k.

1.

Towotikég: v, d, ot, £
Tocotikés-drakpirée: B, m, 6, 1
Tocotikés-cvveyeic: a, €

. Eivau dvvotév va €xovpe dtbpopeg petofiin-

€6 Yo kaBe mepintoon. ['a Topdderypo:
o) odoc (Tocotikn-cvveXnc), nAtkia (Toco-
TIKN-S1oKpin}), OAO (TO10TIKY) KTA.

. (¢).

. Etvot duvatd va éyovpie dtpopovg Adyovg

OKATOAANAOTNTOG TV EMAEYOLEV®V Sty b
tov. ['a Topaderypo:

o) Oa £yovpe LILEPEKTIUNON TOV OVIPOV
KTA.

§ 2.2 A" Opadag

. B)i)26% ii) 14% iii) 38%.
. "Eyovpe 11 ayopo pe Babuod < 5, kt.

. ) To 22% tov pountdv etvar ayopio pe

Babpod <5, kT

@) 76% PB)16% v)34% 8)84% &) 16%.

. An6 m oyéon f,= e Bpilokovpe TpdTa TO
v

uéyebog v =20. Na Bpebei petd to N, KTA.

. No epyaoteite Onwg oto oynua 1(y).

. No koatackevdoete TpdTa TOV Tivoko GLYVo-

TATOV Kol LETE Vo epyacTeite OTMG oTo GYN-
poto 1(B) xou 3.

. Tw tovg v =450 pabntég £xovpe 30% pe

T X, = “Alov kaAdg”. Ankadn
f%=30cv, =135 o, =108, kTA.

. Na gpyaoteite 6nwg ota oyfuata 1(B) kot 3.
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10.Na gpyaoteite 6nmg oto oynpa 1(y).
11.Na gpyaoteite Onmg 6T0 GYNUa 5.

12.y) 11 dropa
d) entdoon > 7.

13. 50%.
14. NAL To eupaddv mpémet va givon 100.

§ 2.2 B Opddog

1. Tw ) AéoPo vmépyel TTOTIKN TACT EVO Yo
™ Zodopiva VIapyEL avodtkn Tao).
I Odoo vredpyet mepimov otabepn
KotdoToon.

2. No coUmANpOCETE TOV TIVOKOL:

Hhia
<20 21-30 =31

"Etog Yhvoro

3. Avéroya pe v doknon 2.

4. B) 355 yvvaikeg, 434 avopeg
v) 692
d) Agv pumopodpe va. EEpovpie e To oTotyEla
7oV pag divovrat.

5. Na epyaoteite Onmg oto oy S.

6. o) Gappaxo A 17,3% ko déppako B 26%.

7. Emedn v =55 va ypnoponomjoete k =7
KAGoelg pe mhdtog ¢ =1,8.

§ 2.3 A" Opadag

1. 10, 12, 14, 16, 18, 20 pe didpeco 6 =15.

2. o) NAL, B)OXI, v)NAL

3. 8,25%.

4. a)206,1 cm B) 235 cm.

5. 14.8.

6. Kot o11¢ 3 mepuntdoei Exovpe:
X=12gr,6=12gr, M, =13gr.

7. a) 14, B) 13.

8. 1291 gvpo.

9. O12 ko 6.

10.0)2, B)2, v)3.

11.a) X=15,45, B)5=15, y) M, =15,
8)Q =14, Q, =17.
12.0) X =4,3 B) M, =3,3,y) Q ~2,33, 5~ 4,
Q =~6.

13.0) 169,66 cm, ) 170 cm, v) 169,67 cm.

14.0) Mikpdtepn Saomopd £xovpe ot dedtepn
AMota Kot peyoldtepn dlacmopd 6TV Tpitn.
B) OXI.

15.0) X =10, M, =11, 5 =11

B) Q=7Q=13

y) R=12, s=3,87, cv=38,7%.
16.2,47.
17.0) 16%, B)2,5%, 7)50%, &) 81,5%.
18.0) X=3, §=2

B) X=6,5=4

y) X=13,6=12

8) X=16, 5 =14.

19.0) s*=4, P) s°=36, y)s =4, s’=4.
20.v =28.

§ 2.3 B" Opadag

1. B) Xx=15, 6 =15 y) P, =19.

2. 10 —2.

3. a) X=13,20 gvpod, 6§ =10,50 gvpm,
M =9 evpo.

B) Av&avovv xatd 18%.
v) AvEdvouv katd 0,30 gvpod.

4. Na yivoov ot paelc.

5. a) 60, B)33, 7)5,2 yddeg evpo,
d) X =5,7 yddeg evpw, s° =12,24
€) Q~2.8 §~5,4, Q=83

6. o) $=23,29, cv=53,75%

B) Q=Q,-Q ~59-24=35.

7. Na gpyooteite Onmg 6To oynpa 7.

§2.4 A Opédoag

1. Na gpyooteite 6nmg oto oynua 16.

2. 1) y:3+%x ii) y=46,7+0,67x.

4.9 =18,98-21,6x.
5. @) §=-0,35+1,07x, P)I6.



§ 2.4 B" Opadoag

1. a) H nwio.
v,0) Kabévag amd tovg podntéc pmopet va
QEpeL T Ok Tov” gubeia, omdte Ha Eyet Ko
S1POPETIKN TPOPAEYT GLGTOAKNG TiEGNG.
2. 0)178,7cm B)177,5 cm.
3. a)168,3cm f) 168,1 cm.
4. o) §=-1,88+1,18x.
B) [epimov 27 €tn ko 7 pqveg.
v) Hepinov 1 étog kot 2 pvec.
5. o) X=5,25+0,72y.
B) [epimov 25 € won S prve.
v) [epimov 9 pnveg.

§ 2.5 A" Opddag

1. 0,0,2,-0,6,-0,7, 0,9, —1.
2. o) OgTikn -peydAn, KTA.

3. 0) r=0,99 B) r=0,59 y) r=-0,70
§) r=-0,05 £) r=0,33.

4 0)r=-1pr=1L
5. r=0,97.
6. r=0,74.

§ 2.5 B" Opadag

.oy r=-1p) r=-1.
2. r=0,87.
3. r=1L

4. r=0,77.

I'ENIKEX AXKHYEIY

1. X=2,025, § =2, M, =1, s=1,49.

2.0) v=60, k=5,c=2y) 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 ~372 v) 82, 9%4.
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W

. @) 1) TIg NA. 6LOKEVEG TOTOL B
i1) dev €yovpe TpoTipnon
iil) T1Ig NA. GLOKEVES TOTOV A.
B) cv, =39,8% , cv, =38,8%.
6. o) Na gpyaoteite dnmg oto oyqua 1(y).
B) O otafpkdc pécoc.
7. No epyaocteite Onwg 610 oYU S.
8. a) §=631+0,34x B) 68,9 kdrowovkm?
9. v) ¥=16,53-0,3x.

10.a) § =0,06 +0,36x P) 18,6 gupd y) Ipénet
va Bpeite v evbeia elayiotoV TETPUYDVOV
mg X mwhve oty Y.

11.Agite xou v doknon 7(a) A" Opddag g
§2.5.

12.F =32+1,8C.

r(X,Y), ebv. 1 >0

13. H(X,Y)= .
rX.1) {—V(X,Y), v A <0

14.9 =56,4+18,87x

¥... = 472 Swloyo
Y., = 547 Saloyo.

§ 3.1 A" Opadag

1-5. Na xpnoytonomcete 6gvopodioypapLpLoTa.

6. 1) AovuPipacto i) Aev eivar acvpfifacto
iii) Agv givar acvpBifaocta iv) Acvufifacta.

7. {aaa, aak,aka, kK, Koo, KoK , KKO, KKK }.

§ 3.1 B" Opadag

1. Q= {aa,aﬂa,aﬁﬂ,ﬁaa,ﬁaﬁ,ﬁﬁ}.

2. Na Bpeite 10 detyHLoTikd YOPO Kot ToL EVOEYO-
peva pe t Pondeta mivako SutAng e16od0v.

3. Av xe B’ t61e X ¢ B KT\

4. Na ypnowomomoete dtaypappoto Venn.
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§3.2A7 Opddag 2. 124416000, —-.
4
1 12 1
1) — ii) —. 3. 360, —.
) 13 ) 13 3
, 1 4.7, 2
4 35
15 25 25 v v! v!
3.0) — i) — i) —. 5. = = KTA
40 40 40 k) kl(v-x) (v-x)lk!
4 2. 6 %3
30 2) 4
3 .8
> Wy §3.3 B’ Opadag
6. i) 50% ii) 30%. st 24
L ===
11 '
. u 50125
: S
8. Z. v
3
3. L
9. 0,4. 3
10.3 . 4 3
4 32
11.P(AUB)<P(A)+ P(B) & 5 i) 3 iy 140 ) 42
P(A)+P(B)-P(AnB)<P(A)+PB)xth. > V143 V13 " 143
12. 65%. 6. Ilepimov 75%.
13. o) 14% PB) 12%.
o) 14% B) 12% 7. 2800, —
14.10%.
g !
§ 3.2 B' Opadoag C o
Loi) K+A—pii) I—x—A+pii) k+A-2u o 1 1 1
6 23
2. 55%. 7
10. L.
3. 3,4 77
T > 1233 20,401
4. Av P(A)=x,101c P(A)=1-x KTM. 11. 1—g=03518, T - PL
5. No Adpete voyn 61t ANB C A ko
P(AUB)<I1, § 3.4 A'Opadog
6. Na Aapete veoyn 61t P(A") =1-P(A) xau
P(AUB)<L. L
3
§3.3A° Opadag , 3
e

1. 1200, l
3



8.
9.

w | N

W | —
S|~

> g5 sl- s

417
5720
) Ot 1) Oy iii) i

No Adpete vadyn o6t

P(A'~B)=P(B)-P(ANB).

2 2
10.1) —ii) —.
)3 )5
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TI'ENIKEXY AXKHYEIY

A
. *» Xopic emavoromobEnon: Py

§ 3.4 B" Opadag

1.
2.
3.

4.

A 7
27 27

0,96.

18%.

i) 8% ii) 75%.
2

7

. Oy, éyovv 1610 mBovoTTOL.

10
27
95

. 220,087, Snhadi 8,7%.
1094 TARGON ©, 770

1. No Adfete vadym ot

P(0)+ P(1) +...+ P(100) = 1.

. i) P(A")=1-P(A) x1\.

ii) Na ypnotporomoete ) péBodo g €1g
ATOTOV Oy ®YNG.

. Na gpnooromacete Tov THTO TV GLVSLO-

CUOV.

+ A

* Me emavotomodémon:

K+

. 1) Na Adfete voyn ot

P(A'nB)=P(B)-P(ANB)

i) Na AdPete voyn ot
P(AnB")=P(A)-P(ANB)
iii) B'=(B'nA)U(B'N A’) kth.
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Evpetipro Opov

adHVOTO EVOEYOLEVO 140
a0poloTiKEG CUYVOTNTES 66
afpoloTiKéc oyxeTkég cuyvotTnTeG 66
aveEdpmta evdeyopeva 168
aveEapTnTn petofAnt 10, 105
a&lopatkdc optopdc mbavotntag 149

amhOg TpocBeTikdg vopog 150
amoypaen 59

acvuPifacta evéeydpeva 142, 150
Baowm apyn omapiBunong 158
BéParo evdeyopevo 140

ypaupkn cvoyétion 117, 120

Ypapikn mapdotact covaptong 11
detypo 60
SELYLOTIKOG YDPOG
detypotoyio 60
detypotonyia pe emavatonofitnon
devtpodidypapupo 157

139

144

deopevpévn mbavomto 166
dgbtepn mapdywyog 27
onpookomnon 57
Stbypappo dacmopdg 106

dudypappo cvyvottov 69

dwakptrn petofanty 59

dwakvpoven 93

dwhoyn 65,72

dtbpecog 87

dbipecog opadomotnuévng katavoung 88
dwomopd 93

dwraterg 158

ekatootuopto 89

ekfetikn| ouvapton 12
EKTINTPLEG EAaYIOTOV TETPAYDVOV
evogyouevo 139
evooTETUPTNLOPLOKO €VpOC 92
eCapmuéva evdeydpeva 168
eCapmuévn petapinm 10, 105
eglomon ypapikng tapdctacng 11

110

emayoyy 56

emkpatovca Ty 90

evBela maAwvopounong 107
euvoikég mepumtooelg 140, 148
gbpog 72,92

€QAMTOEVT Kapmoing 19

wooniBava amAd evoeydueva 148

wtdypoppo 73

1OTOYPOLLO AOPOIGTIKMV GLYVOTHTOV
KopmOAN cvyvotitov 76
Kavoveg mapaymywong 30
KOVOVIKTY Katavour] 76
KopmOAn cvvéptnong 11
KOTOVOUT GLUYVOTHTOV 66
Katnyopwkn petapint) 58
KEVTPIKN TN KAGoNG 71
Khaoewg 71

KAdoelg avicov TAdtovg 74
KAboelg ioov mhdtovg 73
KAaowds optopdc mhavoTTog
Kopven 90

KpLTMplo devTepng Topaydyov 42
KpUMplo TpodTng Topaydyov 39
KuKAKO Staypoppa 70

kopavon 92

AoyapOuikn covéptnon 12
pébodog elayloTv TETPAYDOVEOV
péon iy 85

petapint) 58

petabéoeg 159

pétpa acoppetpiog 84

pétpa dSwouomopag 91

pétpa Béong 84

povotovia 13

oMKké eddyloto 14

oako péywoto 14

opadomoinomn mapatnpinoemv 71
opotoyévewr 97

opotdpopen katavouy, 76

opa kKAdong 71

oplo ocvuvaptmong 14
maAwvdpounon 105

mapaforr 12

Tapayoviikd 159

napdymyog cvovéptnong 27
napdymyog chvheng cuvdptnong 32
mopaywyos me fotox, 22

nelpapo toyng 138

TEPLYPAPIKT CTATICTIKY| 56
mivakag cuYvoTNTOV 66

TAATOG KAAONG 72

mnboopnog 58

149

108

74



TOL0TIKN peTaffANTN 58
TOAAOTAOGLOGTIKOG VOLLOG

TOGOTIKN petafinty 59
npatels pe evogyopeva 140
TPAUEELS [LE GUVOPTIOELS 11
npocBeticdc vopog 151
papodypappa 67

puOuods petaforng 23
onpewdypaupo 70
otafukog pécog 86
OTOTIOTIKN opaAdTnTO 148
otoTioTkol mivakeg 62
otrypado toyvtnTo 20
CUUTANPOUATIKG EVOEXOLLEVOL
ouviptnon avovoca 13
GLVAPTNON YVNGLmG LovaTovn
cuvaptnon nuitovo 12

167
TOAMY®VO cuyvotTTOV 69, 74

150

13

187

cuvaptnon mpaypotiky 10
cuvaptnon cvveyng 16
cuvdptnon ocovnuitovo 12
ouvaptnon ebivovca 13
cuvdvaGOoL 160

ouveyns petafint 59
OULVTEAEOTNG YPOLLUKNG GuoyETiong 118
OLVTEAESTNG HeTAPOANG 96
oLYVOTNT 65

ocvyvotnta KAdong 72
oyedloopds mepapdToy 56
GYETIKT ovyvotta 65
tetaptnuopo 89

TOTIKO EAGYIGTO 14
TomKo péyoto 14

TUTIKN amdKkAon 95
vrepPforny 12
ypovoypaupo 71
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