MAGHMATIKA I'ENIKHX ITAIAETIAY THX T" AYKEIOY

OEQPIA MAOHMATIKQN IENIKHX MMAIAEIAX I'" AYKEIOY
1 AIAQOPIKOX NOlxMOZ%

1. Tiovoudletal cuvaptnon

Zuvaptnon (function) eival pa Stadikaoio pe tnv omoia kABe otolxeio evdg cuvolou A
avTlotolyiletal o€ éva akpLBwE oTtoLyelo Kamolou dAAou cuvolou B.

2. Eotw n ouvaptnon f aro to A ato B.
a. [lowo gival to edio optouou ¢ f
b. Mote n f Aéyetau mpayuatikn cuvaptnon mMEAYUATIKIC TIUAC

a. Toouvolo A, mou Aéyetal medio optopou tng cuvaptnong,

b. Av 10 A glval UOOUVOAO TOU GUVOAOU R Twv TIPAYUATIKWV aplOpwy, evw to B
OUUTIMTEL JE TO R OL OUVAPTNOEL( QUTEG AEyOvVTOL TPOYHUOATIKEG CUVOPTAOELS
PO LOLTIKAG LETABANTAG KL TG OTtoleG 0To €€NAG Ba TIG AépE AMAWG CUVAPTAOEL.

3. Tiovoudalouue ypalkn napaoctaon f KeprnuAn e f

Ovouadloupe ypadlk mapdotoon | KAUMUAN tg f oe éva kapteolavd olotnua
ouvtetaypévwy Oxy Aéyetat to cUvolo Twv onpeiwv M(x, (f(x)) ylaohata x € 4.

4. TuAéyetal e§iowon tng ypadikig napdaotacng tng f.

H efiowon y = f(x) emaAnBevetol povo amnd ta {evyn (x,y) TOU €LvOL OUVIETOYUEVES

onuelwv ™G ypadlkig mapdctacng t¢ f kol Aéyetal €fiowon TG ypodiKig
nopaoctacng tng f.

5. Avf, g duo ouvaptnoeig nwg opilovral ot mpaéelg UeTaéU autwy Tou adpoiouarog
N¢ SLAPOPAC TOU YIVOUEVOU KoL TOU TtNAiKoU;

Av 800 ouvaptnoelg f, g opilovtal kat oL dUo ce éva oUvolo A, TOTe opilovtal Kal oL
OUVOPTNOELG:
e To dBpolopa S=f+g, pe S(x)=f(x)+g(x), xe4
e H&ladopa D=f-g, pe D(x)=f(x)—g(x), xe 4
* To ywopevo P=f-g, pe P(x)=f(x)-g(x), xeA4 ko
e TomnAiko R= ! , pe R(x)= S ) , omou xe A4 kar g(x)#0.
g g(x)

6. [1ote pe ouvaptnon Aéyetat “yvnoiwc avéovoa ouvaptnon” kat mote “yvnoiwc
@divouoa ouvaptnon” .

Mia cuvdptnon f Aéyetal yvnoiwg avgovoa oe éva Staotnua A tou ediou oplopol
NG, OTav ylo OMOLASTOTE onUEla X;,x, € A pE X, <X, LoXVeL f(x;)< f(x,), Kot
yvnoiwg ¢Oivouoa oto A, dtav yla onoladnmote onueia x;,x, € A4 pe x; <x, LOYXVEL

S > f(xy).

7. lote Aéue ott uta ouvaptnon f, pe nebio opLouou A, mapouotalel OTo X; EA TOTUKO
UEYLOTO KOl TTOTE TOTILKO EAAYLOTO OTO X, EA;

Mua cuvaptnon f pe eSio oplopol To A AEPE OTL TOPOUCLALEL:
Tomiko péyloto oto X, € 4, 6tav f(x) < f(x,) yia kdBe x o€ pLa mepLoxn Tou X, Kot
TOTUKO EAAXLOTO OTO X, € 4, 0tav f(x) = f(x,) yla KAOE x O€ pLaL TEPLOXT TOU X, .

Ovopalou e mEPLOXN TOU X, Elval €va aVOLKTO SLACTNA TO OTOL0 TTEPLEXELTO X,
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Av n avicdtnta f(x) <f(x,) wxvel yla k4B xe 4, W0te, n f mMapouoldleL oto X, € A
oAwo péyioto f amAd péyioto, to £ X, . Opoiwg yia to oAtk eAdyioto.

Ta péylota Kal Ta €AAXLOTA HLOG OUVAPTNONG, TOTUKA 1 OAKA, AéyovTal aKpotata TNg
ouvaptnong.

8. Mote pta ouvaptnon f ue nedio optouou A Aeyetal ouvexrg

Muwa ouvdptnon f pe medio oplopou A Aéyetal cuvexng, av yla kdbe x, € A LoxUEL

lim f(x)=f(x,).

XOPOKTNPLOTIKO YVWPLOUO. HLOG CUVEXOUC CUVAPTNONG O £val KAELOTO SLAoTNpa €lval OTL n
ypadLK TNG mMapdotacn elval P ouvexng KopmuAn, dnAadn yla 1o oxedlacuo tng 6e
XPELALETOL VO ONKWOOUKE TO HOAUBL amd To xapti.

9. [lote pa ouvdptnon f eival mapaywyiowun oto onueio x, touv nediov opLouou tn¢

oLVVAPTNC e Ot glvat 7 iown 6’ éva onueio x, TOL TEOL GOV
M cuvé, Aue OTL gival Tapay® ’ éva, 0 x, TOoV mediov opIGHOD

™mg, av vmdpysLto fim Jx + h})l —f(xo)
ovopdletar maphymyog g f oto x, kot cvpPohrileton pe  f'(x,). Aniadn:.

f’(xo):}’i'l‘o S(xo + h})l_f(XO)

Kot elvan Tpaypatikds apdpds. To dpro avtd

10. TiekppaleL n mapaywyog g e f oto x,

H mopdywyog tng f oto x, ekppalel to puBud petaPolng (rate of change) tou
y=f(x) wgmpogTo X, dTav x =X, .

e O ouvteleotnc 6ievBuvong G £aMTOPEVNG TNG KAUTUANG mou eival n ypadikn
napdotacn PG ouvaptnong f oto onueio (x,, f(x,)) Ba eivar f'(x,), SnAabdn o pubuog
petafoAng tng f(x) wgmpog x Otav X =X, .

e H tayutnta €vog KWVNTOU Tou Kveitol euBuypappa kat n 8€on tou otov afova kivnaong
Tou ekdppdleTaL amd Tn ouvaptnon x = £(¢) Ba eivartn xpovik otypn £, |v(t) = f(ty)
6nAadn o pubpdg petafornigIng f(¢) wgmpog ¢ dtav £ =4, evw

e p emutdyuvon tou Kwntou eival fa(t,) = 0'(4,) = f"(t )

11. Ti ovoudletal mpwtn mopaywyoc tne f

‘Eotw pia ouvdptnon f pe medio oplopol to A, kat B 1o cUvoho twv x € 4 ota omoia n
f eivaw mapaywyiowun. Tote opiletal pla véa ouvaptnon, Pe tnv omoia kdBe x € B

avtotoiletal oto f'(x)= lim w

h—>

. H ouvaptnon autn Aéyetat (mpwtn)

napdywyog (derivative) Tng fkaw cupBoAiletal pe [

MPOXOXH: H mapdywyog g f 610 x, €ivor apBudc (to dp1o) evd 1 mapdywyog tng
glvatl cuvapon mov aviieTorkel oe Kébe X, avTd TO Hp10.

Mapaywyion Baoikwv Zuvaptioewv
¢ H napdaywyog tng otabepng ouvaptnong f(x)=c
Exoupe f(x+h)—f(x)=c—c=0
fa+h) - f(x)

h

katyw h#0,

0, onote lim 0.
h—0

S~ @)
h

Apa (©)'=0]|
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¢ H napdaywyog tng TaToTIKAG ouvaptnong f(x)=x

EXOUUE f(x+h)— f(x)=(x+h)—x=h,kouya h#0, St =) _h

h h
Emopévwg }71210 M = },@01 =1.
Apa (x)'=1f,
¢ Hnapdaywyog tng cuvaptnong f(x)=x’ 14

Eotw n ouvdptnon f(x)=x".Exoupe
fx+h)— f(x)=(x+h)? —x? =x? +2xh+h* —x? =Q2x + h)h,
f(x+h)—-f(x) Q@x+hh
h R
f(x+h)— f(x)
h

kawywa 2 #0, 2x+h.

Emopévwg, lim =lim(2x+ h)=2x.
h—0 h—0

Apa (x*) =2x

Amodewvietal 6t (x") =wx""!, dmou v puowds.

Kavoveg Mapaywyiong

¢ H napdywyog tng cuvaptnong cf (x)

‘Eotw n ouvaptnon F(x)=cf(x).Exouue

Fx+h-FX)=cf(x+h)—cf(x)=c(f(x+h)— f(x)), karywa h#0
F(th) = F() _e(frth) - f(x) _ Gt h) - f(x)

h h h
EMopévwg
i PO+ —F@) _ [C fGx+h) - f(x)} ).
h—0 h h—>0) h
Apa (c- f(x)'=c- f'(x)]

* Hmnapdywyog g ouvaptnong f(x) + g(x)
‘Eotw n ouvdptnon F(x)= f(x)+ g(x).Exoupe
F(x+h) - F(x)=(f(x+h)+g(x+h)-(f(x)+gkx)
=(f(+h)— ) +(gx+h) - g(x),
Fxt+h) —Fx) _ fx+h) - f(x) gx+h)—g(x)
h h h

katywa h#0,

EMopévwg
o LD F0) gy, SOAD )y, 06400

h—0 h h—0 h—0 h

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

12. Na SLatumtwaoeTe To KPLTRPLO TNE TPWTNG TAPAYwWYoU YL TV povotovia

=1.

= /() +g'®).,

pa

KAOe E0WTEPLKO oNnUElo TOu 4, TOTE N f €lval yvnolwg avgouoa oto A.

KAOe e0WTEPLKO onuelo Tou A, Tote N f elval yvnoiwg dBivouoa oto A.

e Av pia ouvaptnon f elvat mopaywyiown og éva Stdotnua A kot oxvet f'(x) >0 yu

e Av pia ouvaptnon f elvat mopaywyiown og éva Stdotnua A kot oxvel f'(x) <0 yuw
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13. Na SLatumtwaoeTE TO KPLTHPLO TNE MPWTNG TOPAYWYOoU pLa T aKPOTATA

e Av yia pa ouvaptnon f wxvouv f'(x,)=0 yua x, €(a,B), f'(x)>0 oto (a,x,)
kat f'(x)<0 oto (x,,f), t0te n f mapouotdlel oto Sdotnua (a, f) yua x=x,
MEyLoTO.

® Av yLa pa ouvdptnon foxvouv f'(x,) =0 ywa x, €(a, ), f'(x) <0 oto (a,x,) kot
f'(x)>0 oto (x,,B), tote n f mapouctdlel oto Sdotua (a,f) ya x=x,
e\dyLoTo.

e Av 1 f'(x) dwmpel mpdonpo oto (a,x,) U (x,, ), T0Te T0 f(x,) Oev eival TOMKO
akpotato ko f givatl yvnoing povotovn 61o (a, ) .

2. STATIZTIKH

Baoikég Evvoleg

ZtatiotikA eivat éva cUvVoAo apyxwv kot peBodoAoylwyv yua:

e 10 oxedlaouo tng dtadikaoiag cuAAoynG dedopévwy

® T CUVOTTLIKNA KOl OTOTEAEGUATLIKA TIOPOUGLOoH TOUG

e TNV avaAuon Kot e§aywyrn aviioTowy CUUTIEPOCUATWY.

M NAnBucpdg (population) eival éva cUvolo Tou onoiou €£eTALOUUE TOL OTOLXELD TOU WG
TPOG £V I} TEPLOCOTEPA XAPAKTNPLOTLKA TOUG,.

Ta otolxeio Tou MANBUGHOU cuxvA avadEPovTal Kot WG LOVASES 1) Atopa Tou TAnBucuoU.
M MetaBAntég Aéyovtal T xapaKTnpLoTKE we mpog ta omoia efeTalovpe évav mAnBuoud
(variables) kat Tig cupBoAilovpe ouvnBwe pe Ta kepohaia ypappata X,Y,Z, B, ...

Twég TNG peTaBAnTig Aéyovtal ol SUVATEC TIPEG TIOU UMOpPEL va TApeL plo petapAnTh.
ATO Tn Sladoxikn €€ETAON TWV ATOUWVY ToU TANBUOUOU WG TIPOG VAl XOPOKTNPLOTIKO TOUG
TIPOKUTITEL Lol OELPA aTtd Sedopéva, TTou AEyovTal OTATLOTIKA SeSopEva )| TTOPATNPAOEL.
Ta otatlotika Sedopéva Sev elvatl Kot avaykn SLodopeTika.

< MAPAAEITMA

E€etaloupe TNV opdda alpotog S€Ka ATOUWY, Ta OTATIOTIKA SeSOUEVA 1] TTOPATNPHOELS TTOU
Ba mpokUPouv pmopel va elvat: A, A, B, A, AB, O, AB, AB, AB, O, B. Ot SuvaTég OUWG TLUEC
ToU pmopel va tapet n petaPAnTh “opada aipotog” eival ot e€ng téooepic: A, B, AB kat 0. O
TANBUOWOG £ival To oUVOAO TWV SEKA ATOPWYV Kal PeETaBANTA elval n opdda aipotog

Ti¢ uetaBANTEC TIC StakpivouLe:

1. Y& MOLOTIKEG I KOTNYOPLKEG LETAPANTEG, TwV OTOLWV oL TWWECG Toug Sev eival aplbuol.
Tétoleq eival, yla mapadelypo, n opada aipatog(pe TEG A, B, AB, O), to dUAO (UE TLUES
oyopl, KOPLToL), Ol CUVETIELEG TOU KOTVIOHOTOG (UE TIHEG KAPSLOKA VOOHUATA, KAPKIVOG
KTA), OTIWG EMIONG KaL i OLKOVOULKN KATAOTOON KAl f Lyeia Twv avBpwnwy (mou pmopet
Va XOPOKTNPLOTEL WG KAk, HETPLA, KAAR f TIOAU KaAn), kKaBw¢ Kot To evlladépov Twv
HaBNTWV yla TN ITOTLOTIKN, TTOU UITOPEL Vo XapakTnpLotel wg uPpnAo, HETPLO, XaUNAO f
pundapvo.

2. Y€ MOOCOTIKEG LETAPANTEG, TV OMolwv oL TIUEG ivat aplBuoi kat Slakpivovtat:

i) e OSwakputég petapAntég, mou maipvouv POVO  “UEUOVWHEVEG” TIUEG. TETOLEG
peTaBANTEG €lval, ylo MopAdELlyUa, 0 aplBuog twv utaAARAwyY pLag eniyeipnong (ue
TIHEG 1,2,...), TO amoTtéAeopa TNG pidng evog Laplou (Ue TIEG 1,2, ...,6) KTA.

ii) ¢ ouvexei¢ petoPAnTEG, TOU pMOpPOUV va TAPOUV OMOLASHTOTE TLUN &VOG
SLaoTHATOG TIPAYHOTIKWY aplOpwv (a, ). Tétoleg HeTaPANTEG elval To UPOG KAt TO
Bapog twv pabntwv g I Aukelou, o Xpovog mou xpelalovtal ol padntég va
anavtioouv ota Béuata plag eéétaong, n Stapkela plog tTnAedpwvikng cuvSLAAEEng
KTA.

Anoypadn (census). Evag TpOmog ylo va MAPOUUE TIG amapaitnteg mAnpodopieg mou

XPELA{OUAOTE Yl KATIOL0 TMANBUONO eival va efetdooupe OAa Ta ATopo (oTolxeia) tou
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TMANBUGHOU WG TPOG TO XOPOKTNPLOTIKO TIou paG evdladépet. H uéBodog autry cuAAOYNC Twv
Sedopévwy KaAeital armoypadn

M Aeiypa ovoudoupe kd6e umtoovolo tou TAnBuopoU. Eva Seiypa Bewpeitat
OVTUTPOCWITEVUTIKOG £VOG MANBUGHOU, EQV €XEL ETUAEYEL KOTA TETOLO TPOTIO, WOTE KABE
povada tou mMAnBuopol va £xeL tnv (bl Suvatotnta va emheyet.

M O apxéc kar ot péBodol yia tn ouloyr| kat avdAuon Se80pEVwY OMd TENEPACHEVOUC
mAnBuopolg elval Tto avikeipevo tng SewypatoAndiog mou amotedei tn Pdon TG
JTATLOTIKAG.

Zratiotikoi lMivakeg

Oumivakeg Slakpivovtal oToug:

M a) yevikoUg mtivakeg, oL omoiol epLéxouv OAEC TIC TANPodOopieg OV TTPOKUTTTOUV amd pia
OTATLOTIKN €peuva (ouvhBwC HE OPKETA AEMTOUEPELOKA OTOLXELQ) KOl QMOTEAOUV TNYEG
OTATIOTIKWY TANpodoplwv otn SldBeon Twv EMOTNUOVWV-EPEUVNTWY YLl TIOPOTEPA
avaAuon kal e€aywyn OUUTIEPACUATWY,

M B) edwol¢ mivakeg, oL onoiol eival cuvorntikoi kat cadeic. Ta otoyeio Toug ouvhBwWG
€xouv AndBel armd Toug yevikoU G TIVOKEG.

Kade mivakog mou EYel KATAOKEUNOTEL OWOTA TIPETIEL VO TIEPLEXEL:

a) tov titho, Mou ypAdETAL OTO EMAVW HEPOC TOU TivaKaA KAl SNAWVEL Pe cadrvela Kot
GUVOTITLKA TO TEPLEXOUEVO TOU TIIVAKOQ,

B) T emikedaAideg TwV ypapUwy Kot oTtnAwv, TTOU SelYvouv CUVOTTIKA TN $UCN KAl TLG
HovASeC péTpnong Twv SeSopévwy,

Y) T0 KUPLO CWHA (KOPHO), TTOU TIEPLEXEL SLAXWPLOUEVA LECA OTLG YPAUUEG KL OTLG OTAAEG TOL
OTATLOTLKA dedopéva,

6) TNV mnyR, TMou ypAdETAL OTO KATW HEPOC TOU Tivaka Kol SelXVEL TNV MPOEAEU TN TWV
OTATIOTLKWY OTOLXElWwVY, £TOL WOTE O AVAYVWOTNG VA OVATPEXEL O’ AUTAY, OTOV ETLOUUEL, yla
enaAnBevon otowxeiwv f yla AfPn meplocdtepwyv MAnpodopLwv.

Ag umtoB€ooupE OTL X, X,,...,X, ElvVOL OL TLHEG pLag petaBAnTig X, mou adopd Ta dtopa evag
Selypartog peyéboug v, k <v.

M fuxvotnta : fnv 1 x; avtototiletal n (amoAutn) cuxvétnta (frequency) v;, SnAadn
0 puokog aplBpog mou Seixvel mooeg dopég epdaviletal n TR x; NG §eTAlOMEVNG
METABANTAC X 0TO OUVOAO TWV MAPATNPROEWV.

IoXUeL: Vi +Vy +...+V, =V

M ixetkn ouxvotnta : Av Salpécoupe Tn cuxvotnta v; pe to péyebog v tou Seiypatoc,
TPOKUTITEL N OXETLKA cuxvotnta (relative frequency) f; tng g x;, SnAadn

v,
]Ci:_la i:l,z,...,K.
%
o TN OXETIKA CUXVOTNTA LOXUOUV OL LBLOTNTEC:
(i) 0<f,<lywi=12,...x apot 0<v, <v.

iy fi+/f,+..+f. =1, ado0
v, Ve Vvitvyt+otv, v

%
fi+tfototfi="t+24 +-E =—=1
% v % % A%

ZuvRBwg, TLG OXETIKEG OUXVOTNTEG f; TIG EKPPAlOUE €ML TOLG €KOTO, omote oupPBoAilovTat
pe f;%,6nkadn f,%=100f,.
M Nivakag ouxvotitwv: OL mOoOTNTES X;,V;, f; yla éva Seilypa cuyKEVIpWVOVTAL O €va

OGUVOTITLKO TIVOKO, TIOU OVOUAIETOL TIVOKOG KOTOWVOWUNAG GUXVOTATWV 1 amAd Tivokog
GUXVOTHTWV.

Katavopun cuxvotitwv: MNa pia petaPAntr, To cUVoAo twv euywv (x;,v;) Aépe OTL
QMOTEAEL TNV KOTAVOUF CUXVOTATWV Kot To 6UVOAO Twv {euywv (X;, f;), f} Twv Jeuywv

(x;, f;%), TNV KATAVOU TWV GXETLKWV CUXVOTHTWV.
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M ABporotikr) ouxvétnta Ni piog TG X; ULag togotikrc uetaBAntric X, Aéyetal 1o
ABpoLopa TWV CUXVOTATWVY TWV TLUWYV TIOU £XOUV TLUA ULKPOTEPN A Lon pe TNV X , SnAadn

N;=vi+vy+.4+v; ya i=12,..,k.. loypet v. =N —N__,

M ABpoiotikr oxetikf ocuxvoétnTta F; HLag TG X Lo ToooTikrc uetaBAntric X, Aéyetal To
ABpoLlopa TWV OXETIKWY CUXVOTNTWY TWV TLHWV TIOU €XOUV TLUN UIKPATEPN 1) (on HE TNV X;

i

dnhadn : Fi=fi+ fr+..+f; v i=1,2,...k . loxpet f =F —-F_ .

fpapikn Mapaotaon Katavoung ZuxvotAtwv

25
Y v |
10 20 -
i 15 A
4 10 4
2
0 5 4
N ' o Q
= g ) § % s o T T | '
3§ Ss 0 1 2 3 a=f-360°
€ = E\E adiigra i
S M KYKAIKO AIATPAMMA
AIATPAMMA (YL0t TOCOTIKEG KOLL TIOLOTIKES

PABAOTPAMMA , , HEeTaBANTES)
(yia TowoTKéC petaBAntéc) (Yl moootikeg petafANnTES)

12 1 1 —
-~ F.

v /\ i 0,9 037
10 + 0,8 7 1 o0
0,7 -
8 + \ 0,6 022
0,5 <
T / 0.4 0,15

6
4+ 0,3 0.07
\ 0

2 T / \ 0’01 150 160 170 180 190 200
0 / N : 156 162 168 174 180 186 192 Yyog (o¢ cm)

156 162 168 174 180 186 192 "Yyog (6e cm)

Yyog (o cm)
|oTOYPOUA CUXVOTATWY loTtoypappa Kol ToAUYywvo KaummuAn oxeTkwv

0OpOLOTIKWV GYETIKWY CUXVOTATWY CUXVOTNTWV

M To paBdoypappa (barchart) xpnotpomnoteital yio tn ypodik mapaotoon TwY THUWY KOG
TOLOTLKAG HeTOPANTAG. To pafSoypappa anoteAeital and opBoywvieg oTHAEC TTOU oL BACELG
Tou¢ BpiokovTtal mavw oTtov opl{OVTLO N} TOV KATAKOPUdO afova. I KAOE TLUN TNG
HETABANTAC X avTLOTOLXEL pla opBoywvia oTAAN TG omoliag To U og elval oo pe TNV
avtioTolyn cuxvoTNTA | OXETLKN cuxvaTNTa. EToL £XOUE avtioTolya To papdoypappo
GUXVOTATWYV KOl TO paBSOYPaHIO OXETLKWY CUXVOTATWY. TOOO N andotach HETAly Twv
otnAWv 000 KaL TO KOG Twv Bdcewv Toug kaBopifovial aubaipeta.

M Aldypoppa cUXVOTATWY ITNV TEPUTTWON TIOU €XOULE ULA TTOCOTIKA HETABANTA avti Tou
pafBSoypaupatog xpnolponoLeitat to siaypappa cuxvottwy (line diagram). Autd poldalet
pe To paBddypappa pe povn Stadopd OTL avil va XpnoLUOTOLOUUE cupmayn opBoywvia
vpwvoupe oe KABe x; (UToBETovTag OTL X| <X, <...<X, ) pia KABETN ypapun pe puAkog (oo
T(POC TNV avTLoTOLYN oUXVOTNTA, ONwC daivetatl oto oxAua 1(a). MmopoU e eniong avti Twv
OUXVOTNTWV Vv, 0ToVv KABeTO a§ova va BAAOULE TIG OXETIKEG CUXVOTNTEG f;, OTIOTE EXOULE TO
SLAYPOLUA OXETIKWV CUXVOTATWV.

Evwvovtag ta onpela (x;,v;) A (x;, f;) €xoupe to Aeydpevo moAUywvo GUXVOTATWV 1
TOAUYWVO OXETIKWV CUXVOTATWYV, avtioTola, Tou pag Sivouv pia yevikn Wéa yua tn
HETAPOAN TNG GUXVOTNTOG H TNG OXETIKAG CUXVOTNTAG 000 UEYOAWVEL N TLUN TNG LETABANTAG
nou e€etaloupe, BAEme oxnua 1(B).
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25 1 25 1
Vi Vi @
20 20 A
15 1 15 1
10 1 10 1
5 1 5 1
9 A N N I o
0 1 2 3 0 1 2 3
adérQLo adérQLo

(a) (B)
Awdypappa cuxvotnTwy (a) kat toAuywvo cuxvotitwy (B) yia tn petapAnTh
“aplOpoc adeddwv” Tou mapandvw mivaka .

M To kukAké Siaypappa (piechart) xpnowonoleitat yia tn ypadiki mopdotacn t0e0 Twv
TIOLOTLKWY 00 KOl TWV TOGOTLKWY SeS0UEVWY, OTAV OL SLAPOPETIKEG TLUEG TNG UETABANTAG
elval oxetikad Alyec. To KUKALKO Sldypappa eival évog KUKALKOG SlOKOG XwpPLoOUEVOS o€
KUKALKOUG TOE(g, Ta euBada 1 ,1ood0vapua, Ta t0fa Twv omoiwv eival avaloya mpog Tig
avtioToLXeG CUXVOTNTEG V; N TLG OXETLKEG CUXVOTNTEG f, TWV TLHWV X; TG PETABANTAG. Av

oUpPOAlCOUPE PE O, TO AVTLOTOLO TOEO €VOG KUKALKOU TUAMOTOG 0TO KUKALKG Stdypappa
OUXVOTATWV, TOTE

360°

v
M Inuedypappo: Otov €xoups AlyeC Topatnpriosl;, N KATOVOMN TOUC MIOPEl va
nieplypadel pe 1o onpeldypappa (dot diagram), oto onolo ot TIHEG TapLoTtavovTal Ypodkd
oav onpeio umepavw evog oplloviiou Afova. ITo OXNUO 2 €XOUHE TO GNUELOYPOUUA TWV
Xpovwv (ot Aemtd) 4,2,3,1,5,6,4,2,3,4,7,4,8,6,3 TOU XPELAOTNKAV SEKATEVTE LABNTEG, yLo va
AUoouv éva tpoBAnpa.

=360° 7, ywa i=L2,..,x.

ai =Vi i

1%
M To xpovéypoppa 1i xpovoAoyLké Siaypappio 1J;
XPNOLUOTIOLELTAL YLO TN YPA LKA OTTELKOVLON TNG 14 /4/ Orec

SLaxpoVvLIKNG eEEALENC EVOG OLKOVOULKOU, Snuoypadikol ;12
AaAAou peyéBoug. O opllovtiog afovag XpnoLUoToLELTaL
ouvnBw¢ w¢ dfovag HETPNONG TOU XPOVOU Kal 0 KABETOG :
w¢ afovag pétpnong tng e€etalOpevng LETaBANTAC. . T Appeveg
2
0
1

- Livoro

& JTO OXNUO £XOUME TO XPOVOYPAUUO TOU TOCOOTOU
avepylog otn xwpa pog and to 1990 £wg to 1995. (Mnyn
E3YE).

990 1991 1992 1993 1994 1995

Ouadonoinon twv lMapatnpnoewv

KAdoeig : ‘Otav 1o mAR60¢ TwV TIHWV pLag LETABANTAG Elval apKETA HEYAAO Elval

anapaitnto va tafvounbolv (opadomnonBolv) ta Sedopéva o pikpo mANBog opddwy, ou

ovopalovtal kat KAAoeLg (class intervals). Ot kAdoeLg eival tng popdng [ a, B), B, v), -

M Opra twv kAdogwv Aéyovtal Ta GKpa TwV KAAGEWV.

M Kevtpkn T puog KA@ong Aéyetal To NUIadpolopa Twv Akpwy te KAAong.

M NAdrog pag kAdong Aéyetal n Stadopd TOU KATWTEPOU ATIO TO AVWTEPO AKPO TNG
KAdonc.
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M EUpog tou Seiyparog (range) R ovoudioupe tnv Stadpopd TNG HIKPOTEPNG TTOPATHPNONG
Qmo TNV HeYOAUTEPN TIAPATHPNON TOU SElypaTOC.
M zuxvétnta tng kKAdong 1 ouxvotnta TNG KEVIPKAG TWHAG X, i=12,..,x KOAEital 1O
MARB0G Twv Mapatnprcewv v, Tou TpokUTTouV amd tn StaAoyr ywa tnv KAdon i
L1 3XONIA :
= OL mopatnpnoelg Kabes kAdong Oewpouvial Opoleg, ondte Wmopouv va
“avTIMpoowneuBouv” amd TIC KEVIPLKEG TLUEC, Ta KEVTpa SnAadn kdBe kKAdong.
= Ol mopatnpnoelg kKaBe kAdong Bewpolvtal opoldpopda KATAVEUNUEVEG O KABE
KAQON OMOTE yla TAPASELYUA Ol LIOEC MAPATNPROELS KABs KAdong Bpiokovtal
0PLOTEPA TOU KEVTPOU KAAONG Kal ot ULoég §e€Ld autol.
lotoypauua Zuxyvotitwv
lotdypappa cuXVOTATWY ovopaletal n aviiotolxn ypadikn mapdotacn evog mivaka
oUXVOTATWY e opadomotnuéva Sedopéva.
M Nwg katackeudletaw: Itov opldviio déova evog ouotipatog opboywviwv afdvwv
ONUELWVOUE, UE KATAAANAN KA{HOKA, TO OpLla TwV KAAGEWV. TN GUVEXELD, KOTOOKEUATOU IE
Sladoyikd opBoywvia (1otoug), and kabéva anod ta onola €xel faon ion pe To MAATOG TNG
KAAQonG Kol UPog TETOoLo, WoTe To EUPadov tou opBoywviou va LoovTtal ME TR GUXVOTHTA
TG KAAGNG QUTAG.
EInIKA : Z€ KAaoegig loou MAatouc
OQewpWVTAG TO TAATOC € WG HovAaSa HETPNONG TOU XAPAKTNPLOTIKOU otov oplloviio afova,
To U oG kKABe opBoywviou eival (0o mPO¢ TN cuUXVOTNTA TNG AVTIOTOLXNG KAAONG, £TCL WOTE
va LoYUEL TIAAL OTL To epPadov Twv opBoywviwv gival (00 HE TIC AVTIOTOLXEG OUXVOTNTEG.
Emopévwg, otov katakdpudo dfova oe €va  LOTOYPAUUO CUXVOTATWY PAloUpE TIG
ouxvoTNTEG. Me avaAoyo TPOTIO KATAOKEUATETAL KOL TO LOTOYPOHO OXETIKWY CUXVOTATWY,
OTOTE oToV KABEeTO Afova BALOUE TIG OXETIKEG CUXVOTNTEG.

MoAvywvo Zuyvotitwv

= Av OTO LOTOYPAUUOTO CUXVOTNTWV Bewprjooupe U0 aKOUN UTIOBETIKEG KAAOELG, OTNV
opxn Kal oTo TEAOC, HE oUXVOTNTA UNGEV KL OTN CUVEXELDL EVWOOUE T PECO TWV VW
Baoewv Twv opBoywviwv, oxnuoatiletol o Aeyopevo moAUywvo cuxvotAtwy (frequency
polygon).

=" To euBadov tou ywpiou Tou opiletal amnd To TOAUYWVO CUXVOTATWY Kol Tov opl{ovTLo
aéova eival ioo pe To GBpolopa Twv cuxvoTATWY, SnAadn pe To péyebog Tou Selypatog
v.

= Opola KATooKEUAETAL ATO TO LOTOYPOUMA OXETLKWY CUXVOTATWV KoL TO TOAUYywvO
OXETLKWV CUXVOTATWV LE epPadov oo pe 1,

Me tov (610 TpoOMO Katookeudlovial Kol Ta

LOTOYPAUHOTA ABPOLOTIKWY CUXVOTATWV KAl F£, g, |

oOpOLOTIKWV OXETLKWV CUXVOTATWV. 0,8
" AV EVWOOUUE Ot £éva LoTOypappa 0,7 7

0OpOoLoTIKWY  CUXVOTNTWV Ta OefLd 2‘;

akpa (0L Héoa) Twv Avw BACEWV TWV 0.4 1

opBoywviwv pe guBUypappa TURHOTA gz
Bpiokoupe t0 MOAUYywvo aBpoLoTikwv 011
GUXVOTATWV (0give) TNG KATAVOUNG. 0
& JT0 oxAua TOPLOTAVETAL  TO
LOTOYPOUUO KAL TO TIOAUYWVO aBpOLOTIKWV

OXETLIKWY CUXVOTATWY yLa To UPog Twv Ladntwy Tou mivaka .

156 162 168 174 180 186 192
Ywocg (og cm)
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KaumnuAec Zuyvotntwv
037 F Edv untoBécoupe OTL 0 apLBUOG TWV KAACEWV yLa HLa
Y 030 OUVEXN HETABANTH elval apkeTd peydAog (Teivel oto
o | ATELPO) KAl OTL TO TAATOG TWV KAAOEWV ELVOLL OPKETA

MIKPO (Teivel oTto pundév), TOTE N MOAUYWVLKI YPOUUN
OUXVOTHTWV TEIVEL va TTAPEL TN HoPdI] ULOG OUOANG
KQUTUANG, n omoia ovopAleTol KorOAn CUXVOTATWY .

0,15F

0,07 |

0 -
150 160 170 180 190 200
"Yyocg (og cm)

MEePLKEG XAPOUKTNPLOTIKEG KATAVOREG CUXVOTATWY

69) ®)

(o) opotdpopdn kKatavopur (B) kavovikA KoTavoun
() aocUppeTpn Katavopur (Betikn accupetpia)
(6) aoUupEeTPN KaTavoun (apvNTLKA ACCUMETPLO)

M Kavoviki katavoury H katavopr (B), e “kKwdwvoeldh” popdr Aéyetal Kavovikh
katavoun (normal distribution) kat maileL omoudaio pdAo oTn ITATIOTIK).

Ouowdpopdn katavoun. Otav oL MopaTNPACELS “KaTtavépovtal” opolopopda oe €va
Stdotnpa [a, B], dnwg otnv katavoun (a), n katavopur Aéyetal opolopopon.

AcUppetpn Otav ol mapatnprnoelg Sev eivol CUHUUETPIKA KATAVEUNMUEVEG, N KOTOVOLN
AEyETOL AOCUMUETPN HE OETIKA OUMETPLA OTIWG OTNV KATAVOUN (V) A OPVNTLKF QLGUMUETPIa
OnMw¢ otnV Kotavoun (6).

M H popdn pag katavopurig cuxvotAtwy faptdtal amd To MWE ival KatavepnUéVeS oL
TAPATNPINCELG OE OAN TNV EKTOON TOU EVPOUG TOUG.

METPA OEZHX KAI AIAZITOPAZ
M Mérpa 0éong pag kotovoprig ovopdloupe ta pETPO Tou pag Sivouv thv Béon tou
KEVTPOU TWV TTAPATNPNOEWV oToVv opL{ovTLo dfova.
M Méon Twi (X) opiletat wg to dBpoloua twv mapatnphoewy S1d Tou mMABoug Twy
TAPATNPICEWV.

= Otav ot éva delypa peyéBoug v oL mapatnpioelg pag petaBAntic X elvat 4,7, ,....1,

, TOTE N péon T cupPoAiletal pe X kot Sivetal amo tn oxéon:
I
F— = =2
Vidl

sttt

v v

" J€ QIO KATOVOMFA CUXVOTATWY, AV Xi,X,,...,X, €(VOL OL TLMEG TNG METAPBANTAG X UE
OUXVOTNTEG V;,V,,...,V, QVILOTOXQ, N LEON TLUN opileTal Looduvapa and tn oxeon:

K
+ + + levl 1 K
Fo XMV XY S L S
171
VY, Fot i Vil
VI
i=1
H mapamnavw oxéon wooduvaua ypadetal:
_ K V; K
X = le - = lef;
i=l \4 i=1

OTOU f; OL OXETIKEG CUXVOTNTEG.
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M Zrabuikdg Méoog ITIC mepumtwoelg ou Sivetal Stadopetikh Bapltnta (Eudaocn) otig
TIMEG X, X,,...,X, €VOG oOuvOlou O&edopévwy, TOTE avil Tou oplOunTKol péoou

XPNOLUOTIOLOUE TOV OTAOULOMEVO aplOUNTIKO HéEoo 1 oTtaduikd péco (weighted mean).
Edv oe kdBe T x,,x,,...,x, dwooupe Sladopetik Papunta, MOV ekPPAIETAL PE TOUG
Aeyopevoug ouvteheotég otabuiong (Baputntag) wy,w,,...,w,, TOTE 0 OTAOUKOG HECOG
Bploketal and tov tuTO:

v
+ + .+ Z'xzwz
3= XWp + X, Wyt X, W, _ =l
v
W+ Wy o+ w, ZW;
i=1

Avapecog  (6) Ou xpovol (oe Aemtd) mou xpeldotnkav 9 padntég, ywa va AVcouv éva
npoPAnua eivat: 3,5, 5, 36, 6, 7, 4, 7, 8 pe péon T X =9. Noapatnpoupe OPwE OTL OL OKTW
and TI( EVVEA TOPATNPNOELS Elval LIKPOTEPEG TOU 9 Kal uio (akpaia Tiun), n omoia
ennpealel kat I Yeon T lval, apkeTd peyaAUtepn Tou 9. AuTto onpaivel 6TL n HéEan TN
bev evdeikvutal wg PETpo BEong (“KEVTPo”) TwV TtapatnPEAoEWY autwy. AvtiBeta, éva dAAo
HETPO BEong ou Sev emnpedleTal amo akpaleg mapatnpnoeLs elvat n didueocog (median), n
omoia opiletal w¢ €AG:

Aldpeoog (6) evog Selypatog v mapatnprioswy oL omoieg €xouv dlataxbel oe avfouoca
OElpA opileTal w¢ n pecaia mapatipnon, 0tav To vV ival mepLttdg aplopos, | o PEaog
0p0oG (Nuadpolopa) Twv dUo pecaiwy mapatnPNoEWV 6Tav To v eilval ApTiog aplouadg.

Ld IXOAIO : MapatnpoUpe T, n Sidpeco¢ eivat n TR mou xwpilel éva clvvolo
napatnprnoewv o SUo Loo PHépn OTOV OL TTOPATNPHOELS AUTEG TOMOBETNOOUV LE CELPA TAENG
peyéBoug. AkplBéotepa, n Siapecog eivar n T ywa v omoia 0 MOAU 50% Twv
TIAPATNPNOEWY EIVAL UKPOTEPEG ATTO QUTIV KAl TO TTOAU 50% twv mapatnprioewyv eivat
UEYOAUTEPEC QTTO TNV TLUN QUTHV.

M Awduecoc o Ouadonownuéva Asdouéva : Oswpolpe ta dedopéva tou VPOUG Twv
HOONTWV OTOV TOPONMAVW TIVAKO KoL TO OVTIOTOLXO LOTOYPOMUO OBpOLOTIKWY OXETLKWV
OUXVOTATWY HE TNV MOAUYWVIK Ypouun, oxfpa 3. H 81dpecog, Omwe oploTnke, avTLoToLxEL
otnv TR x=0 NG MHeTaPAnti¢ X (otov opulovtio Gfova), €tol wote 1o 50% TwvV
MAPATNPNCEWV Va elval HUKPOTEPEG I loeg Tou §. AnAadn, n Sldpecog Ba €xel aBpoLoTIKN
oxetwkn ouxvotnta F, =50% . Epdoov otov kdBeto dfova €xou e TIG 0OPOLOTLKEG OXETLKEG
ouxvotnteg, amo to onuelo A (50% twv mapatnproswv) dépoupe tv AB// 0x kal otn
ouvéxela tn BI10x. Tote, oto onueio I avilotoxel n SLAPEcOC & TwWV MAPATNPNOEWV.
AnAadn, 6 ~173.

100 T frop
90 +

80 +

70 +

60 +

sodd . S U

40 + EB

30 + l

20 4 y

10 E

0 ———1 . r E . )
156 162 1:8 174 180 186 192 x

M pétpa Sraomopdc fi petaBAntotnToag Aéyovral ta PETPA TIOU eKPPATOUV TIG ATIOKAIOELG
TWV TILWV (oG METOPANTAG YUPW QTIO TA UETPAL KEVTPLKNG TAONG.
Eupog N kupavon (R) opiletatl wg n Stadopd tng EAAXLOTNG MAPATAPNONG Ao TN

péyLotn mapatipnon, SnAadn:

Eupoc: R = MeyaAutepn napatipnon-Mikpotepn napatipnon

TeAida 10
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M Evag dA\og tpomog yla va utohoyicoupe T SLaoTopd TWV TOPATNPACEWY £;,t,,....1,
pLag HeTaBANTAC X Ba NTav va adalpéooupe T péon TR X amo KABe mapatnpnon Kot va
BpoUpe Tov aplBunTikd péoo Twv Stadopwv auvtwv, SnAadn tov aplduo:
UG -B)+(, B+t -5) 267D
v a v

O aplBudg Gpwe autog eival loog pe undév, acdoul

6, —X)+({t, —X)+...+({, —X) G+, +...+1, - _s_x

v a A4 % B

N’ autd, wg éva HETPO SLAOTIOPAC TMALPVOUUE TOV HECO OpPO TWV TETPAYWVWY TWV
amokAioewv Twv #; amnd tn péon TLur Toug X .
MAwkOpaven 1 Siaoropd (s%) eivat To pétpo SLaomopdc mou opiletal we uéco dpo Twv
TETPOYWVWV TWV AMOKALCEWY TwV £, amod tn pHéon TN Toug X Kat opiletal ano tn oxéon

x=01

L O o
V=1

O TUTOG AUTOG ATIOSELKVUETOL OTL UTIOPEL va TTApeL TNV LooSuvaun popdn:

\4

sy (Z ﬂ -]

n omnoia SleUKOAUVEL ONUAVTIKA TOUC UTIOAOYLOMOUG KUPLWG OTav n péon T x Sev eivat
OKEPALOG 0pLOUAC.
Otav éxoupe Tivaka ouxvoTATWY 1 opadonolnuéva dedopéva, n dtakupavon opiletal amnd

TN oxéon: st = %i(x, -%)*,
i=1

K« 2
(3]
f TNV Looduvaun popodn: 5P =— ZX?Vi BN A —JZ XfVi —Viz}

OTOU  X{,X,,...,X,. OL TIHEG TNG MeTaPAnTig () Ta Kévipa Twv KAACEWV) PE QVTIOTOLKES

OUXVOTNTEG V;,Vy,...,V, .

M Turuki Anékhon (s) sival n Btk TeTpaywvikn pila tng Stakvpavong Kat Sivetat and
moxéon:| s=+s?

L XOAIO : H Sakipavon Sev ekdpdletal pe TG HOVASEC HE TIS omoieg ekppdloval oL
TAPATNPNOELG EVW N TUTILKN aTtokAlon ekdpaletal pe Tig (Sleg povadec. MNa mapadelyua, av

oL TapatnPAoEL; ekbpdlovtal o cm, n SloKUpAVon ekppdletal o cm’ v n TUTIKA
amnokAlon o€ cm.
ZuvteAeotig MetaBoAng (CV) : opiletal and to Adyo:

TW“C,'] ommdracm 1100
peon Ty

CcV = % = 00% .

s
x

Av X <0 Tt0TE avti yla X Xpnotpomolovpe | X |.
L 1XONIA:
1. O ouvteleotng petaPoAng ekdpdaletal eni TOlG EKATO, €lval CUVENMWE AVEEAPTNTOG
OO TIG HOVASEC UETPNONC KOL TIOPLOTAVEL EVAL LETPO OXETIKNG SLOOTIOPAG TWV TLUWY
Kal OXL TNG amOAUTNG SLAoToPAS, OTIWG EXOUME SeL €wg Twpa. Ekpalel, SnAadn, Tn
petapAnToTNTA TV dedopévwy amaAdayuévn amo tnv enidpacn tn¢ UEoNGS TLUAC.
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2. Agyopoaote OTL éva Oelypa Tiuwv pag HeTaPAntig Ba eivol opoloyevég, €dv o
ouvTeAeoTn G uetaBolnc Sev Eemepvad To 10%.
E®PAPMOIH

EOTW X 5X; 5eeesX, V TIAPATNPHCELG LE LEOH TLUA X KOLL TUTILKT QTTOKALON S, .

a) AV P, Yy seeesy, ELVALOLTIOAPATNPAOELG TIOU TPOKUTITOUV AV TIPOCBECOUUE OE KOBEULA
OTO TLG X5 X5 eees X, ML OTAOEPA C, TOTE: i) y=x+c, ii)s, =s,

B) AV Y, ¥4, ELVOLOLTIOPATNPHACELG TTOU TIPOKUTITOUV AV TTOAAATIAQGLACOU LE TLG
X5 X5 50000 X, €T HLO OTAOEPA C, TOTE: i)y=cXx, i) s, =jcls,

KANONIKH KATANOMH
AgileL va onuelwOel OTL av N KAUUAN CUXVOTATWY YLol TO XOPOKTNPLOTIKO TIOU €EETALOUE
elval kavovikn r tepImou KAVOVIKH, TOTE N TUTIKH OTOKALON S €XEL TLG TIOPOKATW LOLOTNTEG:
i) T0 68% meplmou Twv TOPATNPHACEWV
Bploketal oto Siactnua
(Xx—5,X+5)
ii) To 95% meplmou TWV TOPATNPHCEWV
Bpioketal oto Slactnua
(x—2s, x+25)
iii) To 99,7% meplmou Twv TAPATNPHOEWV
Bpioketal oto Slaotnua

(x—3s, Xx+3s) —— e
X3 X725 X X X4s X+2s X3¢

iv) 0 eup’mc, Looutat Inepmou ME €€l TUTIKEG A . |95 —!
amnokAioelg, 6nAadn R~ 6s. 95%
——997% —— !

METPA AZYMMETPIAZ
EKTOG amd ta PETpa BEoNG Kal SLOOTIOPAC ULOG KATOVOUNG TIOANEG dopéEG eival amapaitnTog
KOL O T(POGOLOPLOPOG KATIOWWY GAAWY PETPpWY, TIou KaBopilouv Tn popdn TNG KATAVOUNG.
Katd méco SnAadn n avtiotolyn KAPMUAn CUXVOTATWV EVaL CUMPETPLKA 1 OXL WS TTPOG TNV
gubela x =x,, yio 6edopévo onuelo x, tou dfova Ox. Ta pétpa autd, mou ouvnBwg
ekppalovtol o ouvaptnon MPeE Ta HETpa Béong kol Slaomopdg, KaAouvtol METPA
aouppetpiag (measures of skewness) .

YroAoyilovtag amd éva oUvolo dedopévwv
KATIOlOL QTIO TOL VWTEPW HETPA, UTOPOULE
va €XOUME Lot oUviopn meplypadh TG
HopdAG TNG KOAUMUANG OUXVOTATWV. 2XTO
OXNUO Ol KOUTMUAEC ouXVOTATwY A Kat B
glval ouppetpikég pe to do “kévipo” X,

OA\G N B €xeL peyalutepn petapAntotnTa
and tnv A. OL kapmideg I kot A eival /
OOUUMETPEG, HMe TN [ OnMwg Afpe va
nopouclalel Betikr aouppetpio kal tn A
apvNTIKR aoUpPETpla. To “kévipo” tng I eival aplotepotepa tou X,, evw NG A givat

>
X

Xo

6eflotepa tou X, . H A mopouoialel peyalutepn petaBAntotnto ano tn I.

3. MIOANOTHTEZ

1. TiAéyetat autiokpatiko neipaua

Ka&Be meipapa Katd To 0moio N yvwaon Twv cuvOnKwv KATw Ao TG onoleg eKTeAelTOL
kaBopilel MANpwG To amoTéAeopa AEyeTal autiokpatiko (deterministic) meipapa
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