H Bzopia Tnc A” Avkeiov
E.2 ZYNOAA
Th ieyeTon olvoro;
ZUvoio elvel KGBE GLALOYT] UVIIKELLEVEY, TOL TPOEQYOVICL N0 TNV EUREPia Hac 1 T Slevonon o, eival
KOAD OPIGLEVO KOl HLoKPIVOVTaL TO £V oo T0 GAAC.
To ovnikelpeve ouTd, TOL UTOTEAODY TO GUVOAO, OVOUALOVTUL GTOLYEID 1] LEAT] TOL GLVOAOD
MOPUOETYLILL:
* ue N ovuPorilovue To GUVOAD TGV QLGIKGOV aplBUGY,
®* ueZ TO GUVOAD TOV OKEPCIOV oplBudy,
® ue () 10 GUVOAD TV PNTOV aplBUGY Kol
* ue R 10 ghvoio TeV TpoyUaTIKGY oplBudy.

Ta stppoia Cxm
o va dnhdcobue 011 To X £ival oTolyeio Tov cuvolov A, ypdoovue X & A ko dofalovus «To X ovikel
GTO A», EVEO V10 VO HT)ADGOVLUE OTL TO X O£V EIVO1 GTOLYELD TOV GLVOAOD A YPAPOVUE X & A xo orePalovus
«T0 X 0ev oviker oTo Aw. o mopaderyua

3 3 - o
EEF‘T_ ZeQ, -2eZ, V2eQ, LZeRxl
5

IMopaoTtacn cuvoiov
To va mopactiicovye éva Givoio yproluomolotie GV BEC Evay omd TOVC TUPUKATE TPOTOVL:
o) Otov divovion 04 T GTOLEL TOD Ko lvol Alya o mAnBoc, TOTE YPAQOLLE TO GTOWELR CUTH LETAED GVO
aYKIGTpmV, yoPllovIos T¢ UE TO KOUUE Kol AEVETOUL «TOPUGTOGT] TOD GUVOADD LE avaypaQ] TOV GToLYEl@V
TOUW.
B) Av om0 £va givoio £} EMAEYODLE EKEIVO TO GTOLYELD TOV, TOL EYOVV ot oplouevt wowotta I, tote
Ty VOLLE Eve VEO cUVOAD mov cuuPoiileton pe: {x &=Q | x &a v idotnta I}
ken dafaleton «To gdvoro Tovx & D, émov x £yl Ty 110N Ta In. O mopondve Tponog TopdcTucTg EVOS
GUVOADD AEVETUL «TUPUGTUGT] TOU GUVOAOU LIE TEPTY POPT] TOV GTOLYELMV TOLR.



Tou ocuvoro

Avo covoiro A xon B Agvovion ica, otav £yovv 1a idw axpifac otoyeio. Me diio wona:

«Avo guvoio A ko B 2fyovron ico, 6tuv kdle otoygio Tov A sivan Kot otoryeio Tou B kon avnieTpépog

ka0 otoyysio Tov B givon kot oToryeio Tov Ax.

Ty neplatwmaon ovtn Ypagovus A =B,
Yrnocuvoia cuvoiov

‘Evo civoio A Agvetol vmoaglvoio evoc cuvoion B, otov kdBe crovyeio Tov A eival kol orotyeio tov B.

Tmv mepintoon aut vpagovus A & B . Auscec GUVEREIEC TOV 0pLGHOD EIvol Ot

) A S A vio kdBzs chvoro A.

AVAC Bxan BE T tore ACT.

i AVAC Bkau B C A, 101 A=B.

To kevo covoio Kevo olhvoio elval To ghvoio mov dev £yl oTotyeio kon cvuPfoaileton ue @ 1 { }.
Awypappate Venn

Mo emoTia) mopovcicon TV CUVOAMY Kol TEV UETACD TOUC GYECEMV VIVETAL UE To Maypauiata Venn.

2

To Pooikd cuvoio couPoiiletol Ue TO ECOTERIKO EVOC opBovaviov, evd KaBe vToGdvVoLD
£vog PooiKoD cUVOAOD TUPLGTUVETHL LE TO ECMTEPIKO LLOG KAEIGTIS KOUWTUAT|S TOL REPLEYETUL GTO
ecmTEPIKO Tov opfovaviow. Av A © B, 101 10 A TOPIGTAVETHL LLE TO EGOTEPIKO LGS KAELGTTS KOUTDANS
MOV MEPLEYETOL GTO EGMTEPLKO TS KAELGTT|S KUUTVATS oL TopleTavel o B.



HpaZeac pe oivoia
* ‘Evmon 600 vmosuvvéimv A, B evoc facikod cuvoiow L2 AEVETHL TO GUVOAD TV GTOLElmY Tov L) mov
oviKovv TovhdyicTov 62 éva amd To cvvoia A kol B xon cvufoiileton use AUB .

Q

Anpodn etvar AUB={x & Q| x & A ko1 x = B}
* Topn ddo vrosuvorov A, B evoc Pucikod cuvoiow £ A£yeTol To GUVOAD TeV GTolyeimy Tow L) mov
gvikouy Kol ot ovo covoia A, B xencupforiletar ue AN B

Q

A B

Anpod eiva: ANB={x & Q|x& Axkoix & B}

Iy mepintemon mov ovo chvora A xui B dev yovv kowva aroyeia, onioon otav A 1B = @, 1a 800

GUVOAL AEYOVTOL EEVE LETOLD TOVC.

o Typmifjpopo evoc vrosuvoiov A evos Pucikol cuvoiow () AEVETOL TO GUVOAD TMV GTOLEIDY TOV L2
TOU BEV VKoLV 6T0 A kol cupfoirileton ue A

Aniaon elvor A" ={x & Q | xZA}



LIIIGANOTHTEZXZ

 Ileipopo toync (random experiment) ovoudleTol TO TEPULLC TOL OTOLOV OV UTOPODUE EK TV TPOTEPQV

Vo TPoPAEYOVUE TO MMOTEAEGULO, LOAOVOTL ENOVOACUPOVETOL (QUIVOLLEVIKD TOVAGIGTOV) KOTM OI0 T1S

idlec cuvBnKec.,
s  Asrypotikog Xopoclo chvolo Tov SuvOTOV UTOTEAEGUATOV AEVETUL OEIYROTIKOS ydOpog (sample
space) Kot cuuPorileton guvnBog pe To ypauuo €. Av onAadnm, ..., 0 EIVOL TO SUVHTH UTOTEAEGUOTT
EVOC MEPAUUTOS TOYNC, TOTE 0 HELYUUTIKOS ¥®Mpos ToL melpauatog Ba eival To cbvoro: 0={wm,, 0.0, } .
Evdegyopeva To civoio mov £xe1 oC GTOYELN EVO 1) TEPIGGOTEPU CMDTEAEGUUTO EVOS MEPOLLTOS TUYMS
rEveTaEvOEyopevo (event) 1 vevovoc. O idiog o derypomikos yopog 2 evoc melpauato Bewmpeital on
£Vl EVBEYOLEVD, TO OTOI0 UAAGTH TPUYUOTOTOIETOL TAVTOTE, 0OOoD OTOL0 KUl oV EIVEL TO UTOTEAEG U
Tov melpauatos Ba avijkel otol). [1'ovto 1o £} Aeyeton PEPoro evoeggopevo. AsyOLOGTE OKOUD MG
EVBEOUEVD Kal TO Kevo abvoio @ mov Sev mpayuoTonoEiTon 68 Kol eEKTEAEGT] TOD TEWPALNTOS TOYTIC.
IV ovwto Ague o to @ eiven To adiivato EVOESOEVO.
To minBog tav ctoyeiov evoc evoeyouévow A Bu 1o cupforilovus ue N(A)

Ilpazeic ue Evosyopueva
av A xon B eivon 600 evoeyoleve, EYOUUE:

¢ Toevogyrouevo A N B , mov dwPaleton “A toun B” 1 “A xon B” xon ipeyuatonoeiton otav
TPOYLO TOTOOUVTHL GUYPOvmS To. A kol B.



ANB
» To evdeyouevo AUB, mov Suwfdaleton “A évoon B” 1| “A 1 B” ka1 ipoypatonoEital, 6tav
TPOYUOTOMOLEITUL Eva ToOVAAIoTOV om0 Ta A, B.

A B

AUB

* Toevogyouevo A', mov dwPaleton “on A” N ocopuminpouonkoe Tov A” Kol TpoyLUTOTOLELTL
otov dev mpuvuotonoleitor 1o A, To A’ Agyeron kae1*ovtiBeTo TOL A”,

A




» Toevoeyouevo A - B, mov dwPaleton“dagopd tov B arwd o A™ Kol mpayuatoroleital, 0Tav
TpoypoTomolEitor To A aird o to B. Etven ebxoio v doduson A-B=ANB' .

A B

A=-B

*  Awdogopec oyEceic Yo evogyopevae A kon B otumopévec oy Kowi| YAOCG6U, KUl O1UTUTOUEVES
GTI| YAOGOU TMYV GUVOLOV.

To evdeyousvo A mpavuatomoeiton TvuPoikd o A

To evégyduevo A dev mpoyuotomoleitol Zvufoike o S A' (o € A)

"Evo tovidyotov and T A ko1 B apoyuatoroieiter Tupfoiwd o = A N B

Hpoyuotorowdvio oupotepo o A Kou B Zvufoiikd o & AN B

Agv mpayuatonoEital kavéve omd o A ko B Tvufoiwd o € (AUB)

Mpaypotonoeitor povo o A Tupfoikd o S A-B(o & ANBY

H npoyuatonoinon tov A cuvendyetol Tv apayuotenomneon tov B Toufoiukd A & B

s Agcgvppipocto Evoggopeve Avo evoegopeva A ka1 B ifyovron aocvpfifocta, otov ANB=2 . Avo
oovupifocto evéeyoueva AEvovTal emiong SEva pETa Tovs 1| apoifuims oToKAELONEVD.



1.2 ENNOIA THX ITIGANOTHTAL

Kiroowoc Opiopoc IBovotn o o Eva meipoua Ue weomibova GTotyaudon anotelécuata opilovue
¢ MBovoTnTa Tow evdeyolEVOD A Tov op1Buo:

PlA)= [TiBog Evvoikdy Mepitbasov _ N(A]
[[nBog Avvatdv llepirdoeny  N(2)

Amo Tov mponYoUEVD OPLGUO TPOKUATEL GUEGH OTL

i, Baytl).
N ()
0

3. Tho Kdﬂa EV ba;;;oi.lam Awyoel 05P(A)=] ., opod 1o mANBog TV GTOYELDY EVOS EVOEYOLEVOD ElVHL IGO0 1)
LKPOTEPO oo To mAB0C TV GTOEIMY TOV BELYUUTIKOD YHOpou.
Kavovec Aopispot tov IIiBavotijtoy

1. Tho onowdnnote acvpPifasta uetafd tove evdeyousve A ka1 B wywer P(A UB)=P(A)+P(B)
AITOAEIZH

| O
Q2
AUB AvN(AFx ket N(BF#, tote 1o A UB et i+i otoyeio, yoti aijabg
ta A ko B 82 Ba fjrav acvuPifacta. Anhadi. £zouus N(ALB)=c-i= N(A+N(B).

_N(A =B) _N(A)+N(B) _ N(A)  N(B) _
(A OB) == e G PR

Emopévac:



Hidwomrta ovm) eiver yvoot] of ariog mposbeTikog vopog (simply additive law) ko 1oyDer kot v
TEPIGGOTEPC 00 oV evoeyoueva. Etol, av ta evégyomeve A, B ko I eivon avd 600 covupifocte Bo £rovue
PAUBUD)=P(APB)+P(T).

2. T 60 couminpoueTikd evoeyousve A ket Awoyper P(AF] - P(A)

ATTOAEIZH

2

Enaiom A NA'=D, onAodt o A ko A' eiven acvupifocta, £yovus ddojukd,
cOUP®VE UE Tov omid TpocBeniko vopuo: P(A UAN=P(AHP(A") dpo P(QFP(ARP(A") dpe 1=P(A}+P(A").
Omote P(A")=1-F(A).

3.Tha 8vo evigyousva A ko B evoc dzyuanikon ydpov Qioyder P(AUBFP(A)+P(B)-P(ANB)
ATTOAEIZH

AUB Ta duo evbeyoueva A kon B £yovus N(AUBFEN(AN(B)-N(ANB), (1)

aool oo afpoicue N(AHN(B) 1o manboc tav oroyyeiny tov AMNB vroioyiletm dvo popec.



N(4UB) N(A) § N(B) N(A4NB)
Av dwpécovue Ta uein g (1) ue N(€)) £yovue: N2 N{2) N N(£2)
won emopévercP(ALUB=P(AP(B)-P(ANB)
Hisomro aotm etvar ywo et o mpocdetikog vopog (additive law).
4. Av ACB, 101 P(A)=P(B)
ATIOAEIZH

B

Q

Exaid) ACB £yovus diadoyucd:

N(A) N(B)
N(A) < N(B) = N < NQ) = P(A) < P(B)

5. 1o ovo evdeyousva A ko1 B evioc dervuonikod yopov L oyetP(A-B)=P(A-P(ANB)
ATIOAEI=ZH

A B

(%}

4-8 Enrz16m 1o evéeyoueva A-B xo AMNB evon cocvufifocta ko
(A-B)U(ANB)=A, &ovue:P(AFP(A-B)+P(ANB) Apo P(A-B)=P(A)-P(ANB)



2.0l TTPATMATIKOI APIOMOI
2.1 OIITPAZFEILX KAT OI TAIOTHTEL TOYX

oL TpoyiaTikol gpiBuol amoteiodvIol omd ToUg PYTOVS KUl ToUCAppNTouS omBuons Kol TUpLGT dVOVTaL UE
IO GTUEID EVOS GE0VE. TOV UE0VE TOV TPUYROETIKGOVY aplBpdy.

x -2 J2 n .
£ & &4 @ «+ @ & § F # ¥

Gouilovue ot

e

o

e Kdabe prroc ap@udc éyer (1 umopel vo mhpet) KAOGUATKY Hopet, Sniady m uopey £, dmov a, P
axépaiol, ue B £ 0.

*  KdBe pnroc gmBuoc umopel va Ypooel oc 6EKadIKoC 1] TEPLOBLKOC OEKAIKOC KUL OVIIGTPOOML, KubE
OEKUBLKOC 1] TEPOAKOS BEKUOIKGS UTopel Vo TAPEL KAUG LUTIKY] Lopo.

Mropotue 6mAwén vo mobUE OTL 01 prTol oplBuol ToTEAODVIO IO TOVS HEKOOIKODS Kol TOVS TEPLOGIKODS

OEKOOIKOUS opLBuoic.

a
o (O gp1Buol Tov dev UWTOPOLY VO YPUOODY LLE TT] LOPOT] E’ . 0mov o, P uxépaiot, ue f = 0 ko éni. oOTE ©g

dexodikol oUTE @ meplodikol dekudol AEyovTal apprjTol opiBuol.
Mpatac
LT00C PO YLOTIKODS epBuois oplc Ty 0l TPAZELS TS TPOGHEGT S Kul TOL TOAACTANGLOG LoD KL, UE TH
PonBaia Tovg, N ceaipes Kol 1 OdipEGCT.
e Tho v Tpochecn Kol TOV TOAAOTACGLOGLO 1GDOVY 01 INOTITEC OV UVUQEPOVTHL GTOV ETOUEVO TivoKd,
01 OWOLES KOl amoTEACDY TH ot Tov aAyeppKoD AOVIGLLOD.



Idwotnta [IpocBeon |l'Iu}J\mtlumun'|Lﬁ:_

AvTipeTtoBeTIK a+p=pf+a o = Pa
MpoceraiproTia e+B+y)=(a+p)+y a(By) = (af)y
QOudtepo Etoryeio o+0=a b-1=a

AvtiBeroc/AvricTpogoc ApiBpot o+ (-o) =0

Empemonikn o B+v)=op +ay

* H oaoaipeon ko 1 dwipest opilovran ue m Porifewa g npdcBecns kol Tov MOAAGTAGGIEGULOD
ovTioTolyme of e&ng a - f=a + (-p)

g S 1
Kal U:ﬁ—F—u- B (B #0)
o Tho Tic TEGoEPIC MPAZELC KUl TNV 1G0T TC 1GYUOLY Kol 01 ¢KOA0VHEC 10T TEC MOV Elval YVOGTEC 00 TO
Tvuvacio:

Le=Pfxary=46) = o+y=p+ 06 dniud), 0vo 1GOTNTEC UTOPODUE VU TIC TPOGHEGOVUE KATA UEAT.
2.(e=P xmry=48) = ay=pd oniud], d00 1GOTNTES UTOPODUE Vil TIS TOAANTAUGIOLGOVLUE KUTA UEAN.
Jo=p= a+y=p+yonied, uTopODLE KUl GTO GLUO WEAT] LIS IGOTNTOS Vi TpocHEcovUE 1) v
QQUIPEGOVLE TOV 1810 aplBuo.

4 Avy#£0,tote: o= < ay=[pyonicud, UTOPOLLE KoL TC OVO WEAT] LLOC 1GOTITHS VO Ta
TOAALTANGIAGOVLE 1) VO TO SLOLPEGOVUE LE TOV 1610 U undeviko apiBuo.

500°p=0 < a=01p=0 dnradn, 1o vouevo d00 TpUyULTIKGV aplBudy gival 1Go LLE TO UNOEV, oV Kol
UOVo oV EVOC TOVAGYIGTOV o0 ToVC uplBuove eival i6og UE TO UNdEY.

AlEST CUVETELY THS 1OWTNTOS CLTAC Evol N akoiovBn: a-B#£0 = aZ0xkm B£0




EXO0AIO
Otav amd v wotnta o+ ¥y = P +y 1] ano v icomtat o ¥ = p - v uetePoivovus oy icomta o = P, 10T
JEUE OTL Loy pAQOVNE TOV 1010 TpocBEeTE0 1) TOV 1610 mopdyovTa avnicTolyms. Dume otV mepintmen mou
OleYPU@OLUE TOV 1010 TUPAYOVTH TPETEL VO EAEYYOVUE UNTMC O TUPUYOVTLS HVTOC elval iGog Ue UNdEY, OMOTE
EVOEYETOL Vo 001 yNHolDUE Ge AdBog, 0mm cuuPaivel 6To oxoAiovbo Mo paoeETY L.
Eotm o= 1. Tote £govue dadoykd: a= 1= o - a=a - 1 Do=a=o' -1=a-1=
o+ 1a-1)=(w-1)-1=a+1=1=a=0
Ouog gyovus ko o = 1, onote 1o 1 Bo elven ivo pe to 0. OdnynBnkoue oto AovBoGLEVD ODTO GUUTEPUG UL,
oot cTv icomTa (o + 1) a- 1) =(a - 1) - 1 hovpdwyeie Tov mopdyvovia (o - 1) o omolog, Aove g
vmoBecnc, IOV lG0C UE UNdEY.

Avvapeig
Av o o eivon TpoyponiKog oplBUos Kol 0 V QUGIKOS, TOTE opilovUE :

a=g-o-aa g, Novelkoo =a, vav=1L
L8 7
N

V MOPAYOVTES

Av emmhov sivon o £ 0, Tote opilovue o' = 1k @ V= i
a

C10GTUEIMTESC TOUTOTI|TES

(@+p) =o' +2ap+p

(- By =o'~ 20B +

w-p=(atp) (a-p)

(w+BY=a +3a" p+3ap +

(w-BY=o -3ap+3ap -p

o +PF=a+p) (o -ap+p)



o -p<(a-B) (o’ +ap+p)
(@+B+y Y=+ +v +2af-2pr + 2vu
MzBodor amodarinc

\) Ev@si —

1) Eotem 6m vie Tpelg mpoyuaTikons apiBuons o, B kot v wioyvel n cuvBnn a + f +v =0 ko Bghovpue v
amodeifovus om o’ + [ + v = 3aPv, dnhad foTo 6T1 BEhovus vo anodsifovus ™) coveraye Vi« Av o+ P+
v=0,01e 0’ + B’ + v = 3afy ».

Enednoa+p+y=0.evaer o =-(B+ 7). ondte Bu fpovus o + B+ v =[-B+ ]I+ B +
el A A 7 e S e

2°) ' vo amooeiCouUE OTL EVOC IGYUPLGLOS Elvon oANBT)S, LEPIKES QOPES UE MO0 IKODS UETUG YU TIGLODS
KOTUATYODUE GE EVOV AOVIKC 1G0ODVELO 1GYLPIG U0 Tov elven aindnc. Etor copmepaivovie 011 Kol 0 apjkog
G UPIGUOC Elval ainBnc.

o mopadaryue, E6Te 0T Ve TOVE TPOYLOTIKODS opBuois o, B, X, v Béiovue vo amodelZovle TV
towtomre: (o’ + BHx + }—3) =(ux+By)' + (¥ - I}'{)z
‘Eyovue Siedoykd: (o’ + |3 N *{' —‘,"3 = (ax + Bﬂ +(ay- Eﬂ = u x4 o'y + P+ BY =X+ 20Pxy +
By + oy’ - 20Pxy + PX'S a'x’ + oy + BX + BY =o' x’ + o'y + X+ By, mov el

3") ' vo amodeifovue OTL EVUC 1GYLPLGLOC deY Eivon mavTo ainic, opxel vo Ppovdus éva mopdderyua yia
TO OTOI0 0 GVYKEKPLUEVOS LGYUPLGUOS BEV 1oYDEL 1], ONMC AEUE, opkel v Ppodue evaavrurapdderypa. Etol 0

1 2
r - - 2 - L. - s o Lo 9% r et - = L I
1WGyupIGUos «yid kKibe o=0 1woyvel o=a » dev elvon aAnBng, apov Yo @ 5 gyovue d a3’ dnAcon o= .



4 - |
o i " ™

‘Eate on B&iovue vo amodelfovlle TOV 1GYUPLGLO:

«AV TO TETPAY®VO EVOS OKepaiov oplBuol elvol dpTiog, TOTE Kol 0 apBUos autog eival dpTiocs, onAadn] «Av
o o eivan apTioc apl@pdc, T6TE Kot o a eivan dpTioc ap@pdoy

Io v anodeitn Tov 1GLPIGUOD HUTOD GKENTOUNGTE M ECNG:

‘Eotm on o o dev eivar dpmioc. Tote o o Bo eivol mepittoc, dniodn Bo £yel T wopom

o=2x + 1, 6mov ¥ oxépaiog, omdte Ba fyovusie’ = ( 2k + 1)y=4x* +4x + 1 =2(2* + 2x) + 1 =20+ 1 (dmov A
=2« +2x).

Anhodn o’ =24+ 1, L & Z, mov onuoivel 011 0 o Elvol TEPLTTOC. AVTO OUMC EPYETOL oE avTiBEom ue TV
voBeom om0 o eivan dprioc. Enouévec, n napadoyr] 6T a dev eivan dpriog eiven LovBacuévn. Apa o a
glvol apTioc.

LIV MO podve aredeln vToBEGUIE OTL eV 1IGYVEL CUTO MOV BEACUE VO OM0OEIZ0VUE KUl ¥PTGLLUOTOIOVTS
arnBeic mpotdcel 0BAGUUE GE Eva GUUTEPOG LN OV EPYETUL GE avTiBean we owTo mov Yvepilovue on

1 yveL. OdnynBnKoUE Onms AELE GE ATOMO.



2.2 ATATAZH ITPATMATIKQON APIOMON

‘Evvora g dwataing
OPIEMOZE Evoc opiBudc o Ague OT glvol LeyeiDTEPOC Gl Evay apBuo B. ko ypdoovue a>=p, otav 1
olpopd o - P etven Benikds apBuoc.
Tmv mepintmcn vt A£UE eXicnC OTL 0 B elval pIKpOTEPOC TOL o Kol Ypdoovus f<a
Amo TOV TOPATAVE OPIGUO TPOKDITEL HUEGHS OTL
o Kafe Betikog op1Buos eivol peyoiDTEPOS OO TO UTOEV.
¢ Kafs opymnixog opBuog eiven WIKPOTEPOS OO TO AT|OEV.
‘Eto1 0 gpyixoc opicuoc ypdoetal wcodvvoue: a > = a-pf=0
Teopetpa n ovicotnto o > f onuoivel 0TL TGVE GTOV GZ0VO TOV TPOYUATIKGY 0 oplBuos o eival deZ10TEpa
amo Tov 3 .

ﬂ! 4

X" -4 -3 -2 -1 [ I 2 3 4

L
-
X

Av o tovc opBuotc a kol Piuoydera= B o=, 101e ypdoovue o = [ ko owwfalovue: «o peyaibtepoc 1)
isog Tou fn.



IotnTes TOV Ovico T TOV
L (0xkeaP0)=o+B>0 vot(e<O0xkp<0)=a+p<0

ad ad
2. o,Poudonuor=u-p=0 @E > 0> 0 ko1 o, p erepéonuorsae - < IEII*#*‘[—3 <0

3. g2 =0.noxibe c=R (H wornro wyper povo otav a = 0)
jﬂxpum-'nz+[32=[} So=0km p=0 Kmm'a2+[32¢[}<$u;é[lﬁ|3;éﬂ
(a>Brap>y) =S a>y

. >pat+y>piy

. Avyzl,0teia>B=u-y>pB-y
. Avy<l,tote:a>P - y<B-y

. (o>Prxony>d)a+y>p+o

9. @o Benixotg aprBuois a, B, v. 6 woybel novvenoyoyn: (> Prmy>o )=a -y >p- o

GO -1 O L e

10. Tevikotepe (=P ken eo>fa ko ... xeno>p) = wm v+ + o>+ o+ .. + B
11. Av, emmicov, Ta UEAT) TAV aVICOTH IOV Elvon Benikol apifiuol, ToTE:
(o=frxno>f kon ... ke >B)=a @ 0 =B B B (F)

12. Tho Betwkodc ap1Buong o, P kot Benikd axépoaio v 1oyDEeL 1 wodvvauia: o=p & o' =f

ATIOAEI=ZH

‘Eoto o=p. Tote, amo tn (M, ieow=w=...=a,=e>0xur f; = p=..=p.=p > 0, mpoxvnter on: o' > f.
Io myv anodeitn Tov ovnicTpoQoy Bo ¥YPNGILOTOGOVUE T LEdodo TG araywyns oE atoro. Eato Aowmov
otia' > B wona =B Toteioy Nrov o= P , amd Tov oploud ™S 160t TeS Ba elyape o' = B’ (dromo), evad
avnroev o < B, 8o elyoue o' < B’ (dromo). Apo, o> .

13. T Betovg oprfuois o B ko BeTcd oxépoio v 1eybel 1 1coduvonica = =o' =

ATIOAEI=H

‘Eotw o= [ . Tore, and tov opioio TG 160TNTOS TPOKDITEL, OMMS EIMULE KOl TPOTYOLUEVAS, ot o =
o mv axdoeitn tov avnicTpogoy Bo ¥PNGILOTOINGOVLE T1 Lebodo TS anaymyns e dromo. Eoto iowmov
ontet’' =f'kmoa=p. Tore:

avnrav o> [, Adve e (4). Ba elyope o' > ' (drome), eved

av frav a < B, Aove mc (4). Bo elyous o’ < ' (dtomo).

Apo, a=p.



AwoTiuota

AIAYTHMA ANIEOTHTA EYMBOAIEMOXL
- = s >
' a B ¥ la<x=P [a. B]
T % lesxsp o, B)
" T a ﬁ’_ T la<x =B {(o, B]
e >
v’ 7] Il ¥ lu<x=p {(a., B)
v m. ’.'._.' X=d [a, +:0)
—
x x r E>a {(o, +0)
-—— —
x" et ¥ Kz2ao (-2, a]




- 0 I
e o ¥ [k<a |t:r o)

23 AITOAYTH TIMH ITPATMATIKOY APIOMOY
H amorvmn niwn evog mpayuatikod apiBuod o copPoiiletm pe |of xon oplletdl omod ToV TOTO:
om A

3 B >
x' Bt %
la|=a
Afa) ]
= a. av 20 < = JfJ %
=g av a<0 jeef=—a
Ansodn:

* H amoivtny nipi Benikot apifpot ivor o idrog o apiBpoc.
s H amoivtny Tipn epvimikov apiBpot gival o ovriBeTog Tou.

L] I[]I —

I TE: TOV UMOAVTOY TILOY

1. |af=|-a =0

2, |o|Zaxo o =-a

3. Ave=0,totex|=B<=x=061nx=-8
4, [¥=lg|=x=anx=-o

5. |of=df

6. |o-Bl=|a -[B



ATIOAEIZH
Eme16m koo 6o péin meweomnrog o - Bl = o - [B| elven un apynrikol apiBuoti, grovue hwdoymwd:|a - Bl =|
af * |B] < o B = (e - |B)* Sfe BF =laf - |B]*Ha - B)* = op*, o0 10yDEL.

a 5 H

8. |a+pl=af+[B

ATTOAEIZH

Ema1om ko T 600 pEn g ovicotntog (o + Bl<la| + |B| elven un apynTol epiBuoi, Eyovue todoyKd:
ja+p] < Jof + |B| SlatBl < (lo| +[B)° o +B) < of* +|BF +2lel - B <

of + [ + 20p = o + B + 2)of|Seps |of]. mov oydeL

Eiven gavepo ot niwcomta off = o] woyver ov kot wovo av aff = 0, oniodn av Kol uovo av ol aptbuol o kol
B elvon opoGnpot 1) £vog TOVAGYIGTOV G0 QUTOVS EIVoL 160G LE UNoEV.

7.




EXOAIO
o Hicomto o Bl =|e - [P 1o0el Kol Yio TEPLEGOTEPOUC TUPAYOVIES. ZVVKEKPLLEV!

oy @ s s o = e o) ... o

e TV ek udrleTe TepImTmG mow elval o) = 0 = ... = o, = o, gyovue: |a'| = |af’
* Howgomro o+ Bl £ o] + B woyde kol o neprocotepons mpocleTEons.
ZoyKeEKplUEVe: |ay + th + ... oy = |ay| + |e] + ...+ oy

AmdcTtact dvo upriBpcv
Ac Bempnoovpue dvo B UoDS o Kol f oV TUpLGTAVOVTOL TOVE GTOoV dZove te To onueio A ko B

Afa) o) @)

.

>
X

!

X L'

i d(e, )=|a-pl
OVTLGTOLH S,
To unxog tov Tuuato; AB Afvetal amdctaot Tov apBudy o ko B, coppoiiletor ue d(owp)
Kon etvan iom pe (o= Bl Etven oniodn: d (o, B) = |a - B
[Ipovovecayderd (o, ) =d (B. o) . Zmv nepintoon wdicta mov eival o<, T01E 1 wT0GTUGT
Tov o Kol f eivon ion pue B - o Kol A£yeTol pijKog Tov dwstiuarog [o. B.

Méoov Tunuotog
Ac Bempnoovue TOpo eva et ua (o, B] ko og ovopdcovue A kol B ta onueia mov



TOPIGTUVOUY GTOV dEova To OKpa o Kol P ovTicTolyme.

Afe) Mixgh Bp) <
] A" w i . - I
E pa pra
p 2
Av M (xo) elven To pecov tov tTunuotos AB, tote gyovue (MA) = (MB) —=d(x. o) = d(Xe. )
a+
Sixo - 0] = [Xo - =% - 00 =P - Xo, (0pol o< Xo<f) <2 = o + = X :_ZB

: +
s O gmBuog 5

2

s oopiduoc P= Aevetol aktiva Tov [a, Bl

oL ovTIGTOLYEL 6To uEcov M tov tunuatog AB Agyetan kévTpo tov doctiuotog [o, B]

e ()c UNKOC, KEVIPO Kol oKTive Tev dractnuatav (o, B), [o, P) ko (o, B] opilovus To jKoc, TO KEVIPO Kol

NV oKTive Tov dwwsTuetoc [a, B.
s Eotm topo ont BElovus vo Ppolie TOVS TPOYUOTIKODS ¢plBLODS X Mot TOLS 0Tolous 16 LEL

d(x.3)
,—/‘—._\
I & J 5
5! \ ~— i ~— P
2 pOVaoDs 2 povioes

|x - 3]<2.
Ao TOV 0pPIGUO TNE UMOGTUGT|S EYOVLE:
x-3<2=d(x )2 S3-2ax<3+ 2 & =(3-2,.3+2)
Tevikd: Tw x, & R won p=0, wydeufx - yl<p =x &= (- p, X + p)= X - p<x<x,; + p
AnAoor), ol gprBuol X oV IKGVOTOWoTY TN GYEGT] |X -Xo|<p elvon To oMUEld TOV SUGTIUUTOS
(X = p. Xot p) MOV EYEL KEVIPO TO Xo KOl OKTLVE .

ny



d{ﬂ'.xﬂ}

.'d‘_-‘.
X ¥ X Xitp
' \ A Fl »
b " " X

p povedes p povades

Ernv e1dwi| mepintoon mov eivan X, = 0, £youpe: [xf<p =x &(-p. p) S-p<x<p.
TN mopdderyna [x<2 &x &(-2, 2) &-2<x<2 .
* TFotw, 1opo, 011 Bghovue vo Bpolue ToVS mpoYULOTIKODS aplBuols X Yig TouS omolons 1oyvel X - 3[=2,

d(x.3)
(33 i )
x J 5
8 i ; 3
xi N ~ A ey o s I
2 poveades 2 povades

Amo Tov oploU0 TS emocToGns EyovuelX - 3F2=d (k32 =x<3-2nx»=3+2 &

x € (0,3 - 2)LJ(3 + 2, +0).

Fevikd:Ta x; ©R ko p>0asyien|x - xp/<p S x E (-0, 5, - p)U (x4 + p, +20) Sx<x - p %, +p
Anioon] o1 gpifpol X Tov WovomoloLy T GY£0T X = Xe[=p avnioToyyovv e onueio M(x) Tov éova x'x mov
argyowy amo o anueio K(x,) amdoctaon uevardtepn tow p.

d{x.x;)
i ~ b |
X X X Xytp .
3! & T s ¥ b X
£ povaoes p povides

Ty e10w] mepintoen mov eivan X, =0, Eyovpe: x|=p Sx<-p 1 x>=p
Tha mopaderyno: [x|=2 Sx<-21 x>2 .



2.4 PIZEL ITPATMATIKON APIOMON

Tetpoymvikn pila pn epviynikot apifpot
OPIZEMOZX H tetpuyovikn pilo evog un apvnmikod apBuod o copuPoiileton pne Ja o given o LIT] OPVT]TLKOG
opBudc mov, otav vymbel GTo TETpAYMVO, OIVEL TOV O.

Apo av a=0,q Ja TAPIGTAVEL T un) apyn Tk Aben T1c elicooncx’ =a.
Idwotntec

o o -ld
o NaB-Jah

Na _ [a
VB \E
v-06TH pila pn apvnTikoet apBpon
OPIEMOX

- oy r r - - ¥ » » ’ -
H v-oati] pilo evéc um apvnticod apifuod o cuufoiileta ue VE won eivat o un apvnmcds apBud(1) mov,
otav vyobel GV v, GlVEL TOV .

Ya=a ka1 Ya=+a.

Apoavaz0, toteN Ya TUPLGTAVEL TT] 1] apv Tk A0o1 NS Edicoonc X' = a.
Idwtyte: Tov prlov «

1. Avaz0,ére: |yfg|" = g Q =a
2. Avo<=0xovdpnog, TOTE: m =|d

Ava,B=0,101E:

3. Ya-yB=ya B

Opilovue



ATIOAEI=ZH Ejovue: Yo - YB= Yo B [Ya-yB" =[¥a Bl = Wa|" Y] = a-B& a = a-prov

G DEL

Ya Ja
4. T— _B won pe B=0
5. Y¥a-"Va

ATIOAEIZH Eyovpe: ¥¥a ="Yo o ['{fﬁ ]w =[ 'b"ETJ
VBare _¥ gt ATIOARTEH Eyons o ={¥a” =3¢
ﬁ'{{a""'rﬂx =0 0.0,

(5

7. vio un opvnTKous ap1Buone o, t, ... . o, IGYDEL

8. Ziny ek udacTe TepIAT@GT Tow elval o = ¢ = ... = o, = o>, woyder

1-’ LY - .
0, }flﬁiﬂrﬁgﬂéxgu}lg ﬁﬁ—ﬂ JE

Avvapeic pe pnto eKBETY
OPIEMOZX
2
5

Av >0, u axépoios kat v BeTikds axépatog, 6T opilovue: T



Me m PonBewr Tov 16T Tov Tov POV oTo0EIKVDETAL OTL 01 110TT|TES TV SUVALEMV UE OKEPUID EKBET
G Y DOVY KU1 V1o OUVELELS LLE pNTO EXBETY.
. EEIZQZEIX
3.1o0 EZIZQLFEIX 1ov BAOMOY
HEZicoonex+ =10
Alox+ =0 uwx+p-p=-pfoux=-p
AlokpivoulEe TOPL TIC TEPITTMOGELS:

X=—" X —
o Avg#Qmosox=f < a Apo.ova0n etlonon g akpifag pio Adon, v a
o Ava=0,1oten elicwon ux = - yiveron Ox = -B, 7 omoia:
1. aveiver P #0 dev £ye1 Adon Kol M @uTO AEUE OTL VL XA LVUTI), EVE
1. oveival p =0 £yer m popoen Ox = 0 xon cnBevar o xobe mpoyponko opiBuo x éniadn eival
TUUTOTI|TO.
H 70on mc egicmons ox + B = 0 ko yevika kabe eCicmons Agyeral Kol pila avtnc.
B) Av o1 guvrereotéc o Kou B g e€lomonc ox + B = 0 exopalovrol ue ) Ponfae ypoupd oy T0TE 1O
VPUULOTO OUTO AEYOVTOL TOPANETPOL, 1] EEIGOGN AEVETUL MOPUANET PIKI] KU1 ] EPYOGIH TOV KAVOLLE Y1d TNV
gbpean ToL wABoug Tov pLlav g AEVETUL dEpELVI|OT).
o o 0 3 & - - r - - - - n
Mo mopdderyua n eflocwon (- 1x -4+ 1 =0, L &R &ye1mopdusTpo To A Kol YpAaQeTol 1codvvaua (17 - 1)x
~A+1=0=R - Ix=A-1=2 R+ 1DA-Dx=0-1
Enopévac
o AviF-1lxmizl, neiicoon gea novadixk ADGT. THY
i—1 1
= 3 =
(A+1)(A=1) A+1

o Avj=-1,1elconon vivetal Ox = -2 xo eival adivarn.

o Avi=1 neilcoonyivetor Ox = 0 xon elvon TovToTn TO.
3.1p ESwomosig mov avayovrol o eSiowoeg lov fubpov



* Memopayovromoinen popong (o, y+B.) (o x+:) (o y+Bs) ......(o, y+p) =0 omote (o yx+f) =0 1
(02 +f2) =0 1 (o ) =07 ... M (o x+f) =0

s Klouopotikéc

& Meamoivteg TipEg ™G nopong [f(x)| = |g(x)| Onote Avvovue Tic 1(x) = g(x) 71 {(x)=-g(x)

Kot e poponc [f{x)| = g(x) Ondte pe g(x) = OovvainBevovue pe iz 1(x) = g(x) 1 {(x) =- g(x)

32HEZIZQLH X' =@
* Heflcoonx'=o ., ue o>0 Ko v mgplT1o ©LGIKO op1Buo, £yel oxpfdc wa Abon v Va

o Heficoonx'=o, ue o<l Kol v mgplr1o QLGIK0 op1Buo, £yvel oxpfdc wa ADon Ty - V—-a
¢ Hellomonx' =a,ueso>0 ko vdpnio puoko opiBuo, £el axplfog évo ANGELS TIg

¥5,,, ¥a

o Heflsoonx =a, ueo<0xo v apno gueko opibud, eival adivatn

*  AvovIEMITog TOTE 1 edlomon X' = o’ £y&lL povadikn] ADGT, THVX = o
*  AvovAprioc T0TE N eflomon X' = o' £yE1 600 ADGELS, TIC X = O Kol X2 = - O.
L 2

33 EZIXYQYETY 2 BAOMOY
H eéicman ax’ + fx +y=0,a# 0 (1)
‘Eyovpe:
diaipdipep £a moLEivar=0
u)(2+[3}{+~,r=0 = ;{2+[—§;{+§=0{:} }{2+%}{=—lc:<:‘> ;{2+2;,(2—i=—§
2 2
2ol B ¥ F B _B’-4ay
& X +2}(E){+F_——D+—2@[}(+2—GJ _?



2
r i) r n I3 o 3 B .ﬂ
Av BEcovue A=~ - davy, to1e N el evtain elicwon vivetor | X+— | =——= (2)
B U Siowon [X 2 a2

Algxpivov e Tapa TIC EENC TEPIATAGELL:

A . . B 48

®  Av A= 0, TotE £roVUE:

_bedE =B

2a 2a

OTA0OT]
Erouévac n egicmon (2), apa ko1 1 woddveun mc (1), £ra1 000 ADGELC AVIGES TIC
—p+~A -p-a S ENI
Poas b "o g s e T N, =———
! 2o - la
The cuvtopio o1 AOGELC oLTES Ypa@ovTal
o AvA =0 101e M elicwan (2) ypaveToL:

2
B Prr e B B nEe. B . B, B
[K+2_GJ _Dﬁ[K-I_ZUIK-I_ZUJ_G@K+2U_0I.IX+20_D<:>K_ LA

Ty mepinTean ovT AEUE OTL 1) edioman £yel iy pila v X=———

20
»  Av A<, 1012 1 eflomon (2), dpe ko1 wodbvaun mc (1), dev Eyel mpayuonikes pilec, onAnd)
eival adOvatn oto R.
H aivefpuc mophotacn A = B - day, axd tqv niuf ™ onolog efaptdrm to mnBoc tov prldv mg
efloong ex® + fx +y=0, o # 0, ovoualerol Srokpivovea quTic.



To Tupoméve COUTEPGC UNTE CLVOYILOVTIHL GTOV 0KOA0VBO TIvHK:

eZicmon

== 2._
LA S 2 Bx+y=0,a#0

s g i
Eye1 600 pileg avioeg Tig

Eyer ma ouran pilo

A=D |Eivm aovvarn oo R .

omol Vieta
Av ue § cuuPoricovue To dBporcua x; + X; Kot pe P 1o yivouevo X, - Xa, TOTE £(0VUE TOVS TULOVL!

g

-—— i P=£
i &

H iomon ox” + Px + v =0, ue mv Pondaia tov tinmy Tov Vieta, petacynuatileto og efng:
diqipopey ea towEivael > B

u)(2+13)(+y=0 — X +':1

H tehevtaio popet| me efiomonc ox’ + Bx + v = 0 pag divel T SuvatdmTa Vo TV KOTOGKEVEGOVLE, OTOV
ywopllovue To G8poic UL Kol TO YIVOLEVO TMV PLLEV TIC.
Eficdeeic mov avayovrol o eEisceels 2ov fubpov

X+¥ =06 X%~ (x1+ X)X+ Xixa =0 X* =Sk + P=0



e  Moponc ot {;r_}}"‘—ﬁlf f}(] +v=0 e o # 0 mov yiveror u|f f}{]{ 3—|3|ﬂ)d +r=0 devtépov PuBuov ue dyvesto

Kotopyn o |ff}{1
o Kioouomnkec
o  Moponc a(f(x))* + B (fix)) + v =0 deutépov Pabuot ue dyvesto kotapyn to f{x)
»  Austpdyoves popefc aff(x))” + B (f(x)) + v =0 devrépov Pobuod pe dyvosto kotapy 1o (%))

JANIZQYETY
4.1 ANIYQYETY 1ov BAOMOY
O1 evicaoelg: ox + =0 kait ax + <0
ox+ >0 ax +f - f > Sox >-f
Agxpivoule Topo TIC E£1)C TEPLATHGELS:
*  Avo=0, tote: U)(}—B@ﬁ{} i PN X > =P
' d v v

c et e
*  Ava<0,tore: AX>-P& —GE < _Uﬁ = X< ?ﬁ IMpocoyn wrralel n vopd

®  Avog=0, 101e M avicmaon viveror 0x>=-f. 1 omoln

* gindelde o kabe xR . av eivon B0,

®  sivol gdvvetn, av elver B<0 .

AVICHGEIS e AMOAVTES TIHES

ue ™ Porfeia TS 10TNTOS [X| < pS-0 <X <o H TS |X - X|<Sp S XL - pSX<X, + p
ue T PonBzw g VOTTOS X =p X <-pNX>=p



4.2 ANIEQYEIY ° BAGMOY
Mopp&s Tpiontiuen
H mopaotoo ox = fx = p, 0 # 0 iéverm tpudvopo 2™ Bubpod 1, mo axid, tpudvopo. H Suxpivovoa A

TS OVTIDTOG TS E5io0ons ax” + fx + 7 =0 iéfyeror ki Swkpivovee Tov Tprevipen. Oh pilss Ty
—B4+-/A S
. La U 3_1_4'_
Sl

shiomong oo + fx + =10, dnhodi o
tavipov.
To tpudvopo ax” + fx + 7,2 # 0 pemooynuoriietm g £

"2
ot -cit e Yy- it ncd o £
B

A
Enopévas: ax° +Bx+y=a LK+EJ Al (1)

Algk prvoups TEpO TIS S0NE TEMATOTELS

ovopalovTot Ko pLigs Tow

LB (x+£*~|2_32__4a
\4a " 2a) &n?

P W2
cixev—d(xe B VoA d (BT (Y]
obevqm) w2 0w ()
B Al B va|_J -p+Va] -p-Va
“[“23 231’“2{ M]‘ﬂ_x oo }[x e

A=l . Torewoyia

A=(+a),

, OIOTE Ey0uuE:

Enopéves: ax’+ fx+ 7 =alX - HHX - X) , 6m0v x;, % 01 piles Tob tpivipon.
Apao, drov A=, t6TE T0 TOVDND PETOTPERETOL O TIVOUEVD TOU o &l dto mpatopdbuons moplyovees.

* A =0.Tdore ond Ty wodmyma (1) Epoups: n.‘:lp.;2+ Bx+y= c(;.;+

7
B}
2a

X

Apo, drov A= 0, tHTE TO TPUCOVORD PETOTPETSTOL O YIVOLLEVD TOU O &7l Svo TELELD TETPOymVe.



£ 2
1

B . " r = B
¢ A<l . Tote wgyvel |A| =-A, onote Eyovue: GX2+B){+Y_ X+EJ 4a?

Exswon vioxdBe x € R . nrnopdotocn uéco oy aykoin eival BTk, To TPLOVOLD OV OVUADETOL GE
VIVOLEVO TP@TOPaB v Tupayoviay.
Ipdoyuo Ty TGV TOD TPIWVLHOD
Ta vo. pELETHGOVUE T TPAGTILO TOV TILGY TOL TPEVOLOD aX” + fx + 1, a £ 0, Ba ypNe1oTo|GOVUE TIC
LOPMEC TOV OVOLAOYO LLE T HLUKPIVOLGLL.
*  AvA=0, to1e, omec eldaus tponvovuivec, yleL ax’ + fx +y = a(x -x,)(x - ;) , 070V X, X, 01 pilec Tow
TPLEOVDLLOD
YroBgrovpe 011 X,<X; Kol TomoBetovue Tic pilec o evay dlovo.
Hopompotue 0T AvX <X, < % (Zynue) , TotTeEX-X;, < Uk x - x; <0, omore (X - X, )(x - X;) = 0. Emopevac,
x' x

ri' .";.; :i'z

20y S (1), To TPLdVLLO Elval OHOGT| IO TOL o .

Avx, < x<x (Zympa). oteX - X, = 0 ko x - x; < 0. omote (X - X )(X - X;) < 0. Emopevec, Aove mg(1). 1o
_!_r : = *'l'_

" - - -‘J! X .‘.‘E
TPUOVLLULO EIVEL ETEPOGT L TOU &
Avx <% <x(Zynuoa), 0TEX-X; > Uxonx - % > 0. omote (X - X,)(X - X;) = 0. Emopéveg, Aoyem mg (1), 1o
x! x

X; & x
- B 2

* AvA =0, tote wyven U)(2 +BX+ Y= GL}(+? Emouéveme, to tprevopo eivel oudonuo tov o Yo Kabe
a

B B

TPUYUOTIKO X7F _E . eV umoeviletm Y X =———

2a

#
o _dfy BY 1A
»  Av A<0, 1612 1GyDEL Il31)(2 +BX+Yy=d| X+ 3 + 42

TpVLLO ivel ouoGn U TOw o



DOume n nopacTact LECH GTNY aYKLAT lven BeTud] o wiBe mpoyuoTko omBuo x. Erouévec 1o tpidvouo
glvonl ouoon Uo Tov o 6e 6ho 1o R.
Ta nopardve covoyilovio otov tivaka: To pudvoue ox” + fx + . a # 0 viveta:
*  Eregpoonpuo tov a ., povo otov eivenr A=0 Kol o 11 TIMES Tow X, mov Pplokovrol petald Tav plioy.
®  Mnédév, otav n Tun Tov X eiven Kamolo o 11 pilec Tow TpLVLUOD.
*  QOpoonpo Tov o e KGBe alin TEPITTOGT.
Apa
* i va eival éva Tprdvupe BeTikd ITANTOTE npémer A<0 ko >0
v va eiven Eva Tprodvupo gpynTike ITANTOTE mpéner A<D ko a<0
Aviodeaic Tnc popoicay’ +Pr+y =0y’ =By +v<0
Bpiokouue To mpoonuo Tou TpL@vOpoL ay” + By + ¥ Kol KpaTdpue To MidosTua oTo omoio yiveron >0 1§ <0
ovTIGTOL U
Ilpooodor
5.1 AxorovBicc
lNevikd oxorovbio mpaypoTikay apipdv eivol o avnictolnon tov ouakay omBuay 1.2.3....v.... Toug
mpayuaTiKons apiuovs. O uplBuoc otov omolo aviietolyel o 1 kodeltol mpdToc 6pog S axoiovbing Ko
tov cuuPoiilovue cuvi)Bog UE o;. 0 opBuog oTov onolo ovnicTolyEl 0 2 KoAEITHIOED TEPOS OPOS TS
axoiovBiag ko Tov cuufoiilovue cuviBoc pe o KA. I evikd o op1Budc otov onolo avnigtoyel £vog
QUGIKOS oplBuog v KOAELTHL V-006TOS 1] TEVIKOS 0pog NS axoiovBicg kol 1o cuuforilovue coviBog pe o..
Aniodn, 1— o, 2— 02, 3—05, .. v—0, ... IV okoiovBia gt T cvuPorilovue (o).
AxosovBicc mov opilovral ovadpouIKdg
vig Vo opileton wig oxoiovBio avad poukd, aralTeltol vo Yvopllovle:
1. Tovovadpolko mg TUMD Y w2 = Ch-1+0 Kol



1.  Ogcovus opyikois Opovg HoS ¥PEIGLOVTUL, MGTE O OVOOPOULIKOS TOTOS v apy iGeL va Olvel Opouc.
3.2 ApiBuntiky mpoodoc
Mo axorovBio Aévetal gpiun T Tpoodoc, ov Kibs Opog ¢ TPOKVATEL 00 TOV TPONYOUUEVD TOD LE
TpocHecT ToOL 1610V TAVTOTE op1BLoD.
Tov apiBuo autd Tov cuuPorilovie Ue @ Kol TOV AELE MUQOpd TN TPoodou.
Erougvec, n oxoiovbia (ov) elvor apBunTikn mpoodos LE O10@opd M, oV Kol LOVO oV 1GYVEL

= =h i —_— =
u'w-l u'r L I] I:li.ﬂ-] E"\' o

O voc opog wac op1BunTik|C Tpoodoy UE TPMTO 0P o Kol dugopd o elvol o, = +Hv-1)m
Amodoein
ATO TOV 0pl1oUO NS CPIBUNTIKT|S TPOOO0D EYOVUE:

o, =@,

& -

a,=o,to

o, =a,to

a, =a.to
“ 3

By =0 T

o ~=a_ +t

IlpocBeTovTog Kot ueAn NS vV OVTES 1GOTTTES Kol EQUPLLOLOVTOS TNV 101011 Ta TS S10ypadn S Pplokovue
o= +(v-1)w

AprBunyrtikog pécog
Av mapovue TpELS B1B0YIKODS Opovs o, B, v wiag epBunmikis Tpoddo Ue MaQopd @, TOTE LGYDEL

f—o=0 ko y—-P=w. emopivec P-—a=7-p 7 ng



AJAL Kol ovTIGTPOQMS, OV Yo TPeELS apiduoig o, B, v uoybel N TOTE EYOVUE
P=a+y § P-a=y-§

mow Gruoivel OT1 ol o, B, v elvol dSadoyikol opol apBunTiknc mpoddov. O B Afvetul apBunTikog pécog Tav

o KoL Y

Amooeifoue Aoumov ot Tpewg opiBuol o.f.y eivor dwdoykol opol opBUNTIKNC Tpoddoy oV Kol LOVo v
o+y

P==5

ABporcua v diado kv 0pwv gplBunTIKC MPpodioy
To aBporcua Tev Tpdtav v opav apiBun TS Tpoodon (ov) LE Sogopd o elvol

S-r zl(ﬂ-i T (1._,}

2

G DEL

3.3 I'ewustpixy npoodoc
Mo axorovBio Aéyerol yEmUETpIK Tpo0d0s, av KabBe 0poc T1)C MPOKDATEL U0 TOV POTYOUUEVO UE
TOAAOTAOGLOGUO ETL TOV 1610 TEHVTOTE U UNOEVIKO op18uo.
Tov apBud autd tov cuuPoirilovus Ue A Kol TOV AZUE AOYO TI|C TPOODOL. LE L0 YEOUETPLKY] Tpoodo (o)
L - - , = - ~ ¢ £ : ~ “ s
vroBErovus mavta onL oy # 0, omote, cpod eival kol A= 0, waydea o, # 0 e kdbe ve IN'. Emouévaoc,
oxoiovBia (o,) Evol YEQUETPIKT) TPO0ODS LE AOY0 A, OOV KOL LOVO OV 1GYVEL

., =d - A n u:,' =

O vog 0pog LG YEMUETPIKIS TPOOd0y UE TpdTo 0po ol Kot Adyo A eivan o, =a, - A'-1
Amodeitn
ARO TOV OPIGUO TNG YEMUETPIKT]S TPOOOOD EYDVLUE:



&

=

V=] =l

o, =a A

IoiromiocielovTog KOTO LEAT TIS V OUTES 16 OTTTES Kl EQupUOlovTag TNV 10T Ta TS TG daypaor]s,
Bpiokovpue o=u2""

TewueTpikog péoog
Av mapovue TPELS B1060YIKOVS OpOLS o, [, ¥ ULUC VEQUETPIKI S TPOOODY UE AOVD A, TOTE 1GYDEL
Y : ¥ &
E—'I-L KoL —=2A, EMOMEVD; ==— 1 PpP=ay

L I?,
B._ 1

o

ARd Kol ovTIGTPOO®S, ov Yia Tpel aptduons o, B. v #0 wya B*= ay, to1e b TOU GTUCIVEL OT1 O1 O,
B. v etvon Sredoycol O C VEK ¢ mpoddov. O 8 S apBude YU g i

i ¥ pOL W10 YEUETPIKTS TPOOSOD. ETIKOC oplBuog ¥ AcyeTon YEOMETPIKOS
MHEGOC TV o Kol .
Amodeifoue romov ot Tpeic un undevikoi apiBuot o, B, v eiven Sadoyikol Opol YEOUETPIKC TPO0Od0L.AV
Kol uévo ov ioybel = ay

Abpoicua v S1d0yik @V 0pmV YEMUETPIKHC TPOGIOU

To aBpowcua TV TpGETEV v 0pOV OGS YEGUETPIKIS Tpodooy (ov) ue Adyo A+l elvin
A =1
A—1

S.,=ccl-



AIMOAEIZH

, S =a+ail+ari+ees+g A+ gl
Eotm  » i e 1 1 ™ 1)

Iotromiacwalovus ta pein g (1) He To AOY0 A Kol £YOoVUE
] — ]+ 124 R SR v=1 4 ¥
AS =ah+a A" +oh o, o, A o
Agopodue ano to pern mg (2) ta pein mce (1) ko Eyovue:
IS -8 =o N'—-a
W L 1

i (-1)S, = o, (-1
g Rl
Emouévac, apod A # 1, grovue: ' IA=1°

Haepatijpyon: TV TEPUITOG IOV 0 AOYOS TN TPOOd oL £lval A-1, TOTE To dBpolcua TV OpmV TS elval
S, =v - o1 o OA0L 01 0pol TN TPOGdoL Eivin icol UE o

3.4 Avarorxicuoc - Toec karabécec
IMTPOBAHMA. KatoBétovue oty Tpdmela £vo KEQAAULO ¢ EVPM UE ETNOW0 EmTOKIO0 £%. Me TN
GUUTAT|PMGCT] EVOS }POVOD 01 TOKOL TPooTiBEVTUL 0TO KEQUAULO KU1 TO TOCO TOU TPOKUMTEL EIVOL TO VED
KEQOAULO TOL TOKILETUL PE TO 1010 EMTOKIO Y10 TOV ETOUEVO FPOVO. AV 1] dwwdikacic guTi| Eravain Qe
na v ypovia, vo PpeBei moca yprijpote Ba erionpaiov i 610 TEADS TOL V' ZpOvOL.
(To mpofisnua avtTo eival Yo To ¢ TPOJANHG CVETOKIGHOU).

AYZH
)
Z1o 140G TOV 1 ¥povov To Kepdioio o Bo doGEL TOKD 100 Ko pedll pue Tov Toxo Ba yivel
8

a, =0 +Era=afl+-25]

' IU{} 100

£
- . - ~ . , 2 IIL "
1o 1405 Tov 20V ¥pOvor TO KEQUAUIO o, Ba ddoel Toko Bo yivel 100 Kot pell Le Tov
o = b
o, = a1
A lU[l [ 100 )



210 T£A0C TOV 30V ¥POVOL TO KE@GAOLO o Loll ue Tovg TOKoVS Ba yivel

a, u,[l - m]ml.

KOL1 YEVIKO GTO TEAOC TOL V ¥POVOD TO KEQOAMID Ba Yivel

=1 + £

Hupampoﬁpz :in O O 02, O3,..., OOV ElVOL G100 0Y1KOL OPOL LLOS YEQUETPIKIS TPOOO0D LE
=1+

KD‘.]. D[]

Apo, oOUEEVE LE TOV TUTO TOD V 0pOD YEMUETPIKS TP0000D, GTO TEADS TOD V°© ¥pOVOD TO Ke@aAwo o uoll

LIE TOLS TOKOLS B yivel

@=c(!* 105) (! * 100]”

1 D‘.u:ﬂ.[l 'ﬁ

Av Bécovue 100 WO £1val O TOKOS TOV EVOS EVP GE EVEL YPOVO, EYOVLUE TOV TUTO
o, = (1+17)"

OV VO YVOGTOS ®F TUTOS TOV CVHTOKIGLLOD.
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