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Xapog, ®OrwvoTtmpo Tov 2016

E®APMOI'EX XYTHN EKOETIKH KAI AOI'APIOMIKH
XYNAPTHXH

Mpoéroyog : H exBetikn kot AoyopOukn cuvapmmon €xovv mAnbog epappoyov. Iapodia avtd
oT0 XY0oAeilo EMPUEVOLIE GE AVOVGIES Kal Y mpig kavéva Mabnpuotikd mepleyoUevo aGKNGELS TOV
TOMOV :

(1)  No Aw0ein eicmon 4°* +47VF =3, x e [0,7] M

(2) Atveton n cuvaptnon pe tono f(x) = log, x=2 log 52+ log, (x—-1) |.
x(x—1) 2 3

(1) Na Bpeite to medio opiopod g cvvaptnong f

(i)  Na deitere 611 f(x) =log, &-2)x-D
X

(i)  Na Avoete og tpog A € R v e€icwon: 24 -f(4) =log(231)+2+(2—A)-log22.

[Ipogavmg ama&unvovpe vo acyoAnBovUE e EPOPUOYES.
Ac onuewwBel OtL ota cvyKekplpuévo Ke@Aloo NG €KOETIKNG Kol AOYoplOHKNG
ocvuvaptnong é&yxovpe mANBog epoppoymv (VOpog g ekbetikng petofoing, KAipoxo
Richter, pH dwAdpatog, Bivovseg unyovikég TaAAVIMOGELS , K.A.T.)

[Mopaxdato Bo tposrabdncovpe vo a.cyoAnBovpe e TETOES EQPOPUOYEC.

>10 Zyolo BPrio g I' Avkeiov Exovpe Tnv €ENG epapoy :

IIpétaon 1. Aivetor n ocvvéptmon f:R —> R mapayoyicyun oto R. Ioyver n wcodvvapio :
f'(x)=f(x), VxeR < f(x)=c-e",xeR

£ —F(x)-e* _
(¢¥)

= (f(—f)] =0,VxeR < f(—i()=c,ceR < f(x)=c-e’,ceR, yuwkdabe x e R

Enewon ¢* >0, VxeR,n f'(x) =f(x), VxeR < f(x)-¢" =f(x)-¢" < 0

e e
H npdtaon avtn enexteivetal og €ENG :

IIpdétaon 2. Aivetar n ocvvéptmon f:R > R mapayoyicyun oto R. Ioyver n wcodvvapio :
f'(x)=k-f(x), VxeR < f(x)=c-e",xeR



£ —F(x)-e* _
(¢¥)

< (f(f)] =0,VxeR < f(i()=c,ceR < f(x)=c-e*,ceR, yiokdbe x e R
e e

Enewn e* >0, VxeZ,n f'(x) =f(x), VxeR < f(x)-¢" =f(x)-¢" & 0

H napandve oyéon dniavel 6t o puBuodg petafoins g svvéptnong f eivar avaioyog e Tiung
™m¢ f. Apketd puokd pawvopeva mov e&ehicoovtal 6To ¥pOVo TANPOVY TNV Tapondve PBacikn
womra, Omeg : 01oTaoN PASIEVEPY®V 160TOTW®V, YEVVIGELS, Bdavatol, ovpég, M eEdmiwmon
EMONUAV, 1 €EATUIOT VYPDOV, XPOVOAOYNOT GVTIKEWEVAOV, PBIVOLGES UNYAVIKEG TAAAVIDGELS,
KA.

Me Béon v mpdtacn 2, Oo Exovpue f(t) =c-e*, teR.

Mo avtdv akpPmdg 10 Adyo (emeld] ONAadN EPUNVEVEL OPKETE PUOIKA PavOuUEVA) O aplBuLog e
AéyeTan LGIKOS aplOudGS.

Eq@appoy TV mapandve 6g QUOIKA Guivopeva.

‘Eoto 011 €£yovpe éva puowkd péyeBoc Q =Q(t), o omoilo wavomotel T OSwpopkn e&icmon
. d

QW =k-Qw (1 2

mg dopopikic ebicmwong etvarn Q(t) =c-e** (1).

‘Eoto 6t xotd t ypovikny otiypq t = 0ty tov Q eivar Qp. T t = 0 n (1) yiveton

Q(0)=c-e"’, . ¢=Q,.Eroin (1) yiverar Q(t) =Q, -e*"* (2)

H ocvvéptmon (2) ekppdlet 1o vopo g ekBeTikng petaforrg.

Av k > 0, t61e €rovpe exbetikn avénon. Av k <0, tote &yovpe ekBeTikn amodcPeon.

=k-Q pe 10 ocvpPoiopd tov Leibniz). Mg Bdon ta mwapamdve, n Adon

E@appoyn ¢ exOetiknig petafoing otav Exovpe yevviioels Kat Qavdarovg

"Evog minfuoudc maboydvev pkpoopyavicpuav avsavetot pe puiud avaroyo tpog Ty mocdTnTa

T0V. Apykd o TAnBvoudg Toug Nrav 3000000 kat S nuépeg apydtepa frov 4500000.

(o). Tlowog Mrav o wAnOBvoUOc 2 NUEPES amd TN OTLYUN TOL OPYICOUE VO HEAETOVUE TO
QOIVOLEVO ;

(B). TIowog Ba givar 0 mAnBuopdc 10 nuépeg amd ™ GTIYU TOV OPYICAE VO LEAETOVUE TO
QOIVOLEVO ;

(y). Metd 1o téhog ¢ 10™ nuépag apyicope vo yopnyodue oe kobnuepw Paorn woyvpd
avtipotikd, pe omotédeouo oto TéAog g 11 muépac o mAnBvoudg TV
pucpoopyavicpuav va pewmbel katd 20 %. Xe mdoec nuépeg o mAnbuouds TV TOV
pikpoopyaviocpmv Bo petmbel katd 90 % ;

Aeov 1 avénon elvar avdAoyn Tpog TNV TOGHTNTO TOV HKPOOPYUVIGUAOV, 0 TANOLGUOG TOVG
Sdivetat omd T oxéon Q(t)=Q, e < Q(t)=3000000-e* (1).



H (1) yw t =5 diver Q(5) =3000000-¢*° < 4500000 = 3000000-e*° <> ¢** =% o

1

3 1 3 3)s . kot 3)s . ,
= 5k=1n§ = k=§-ln§ < k= lnE . Emopévog e = IHE kat €tot m (1) yiveton

t

Q(t) = 3000000~(1n %)5 Q).

2

(). H 2)yw t=2 yivetar Q(2) = 3000000(%)5 < Q(2)=3253415 pukpoopyavicpot.

10

B) H 2)yw t=10 yivetou Q(10) = 3000000-(%)5 < Q(10)=6750000 pikp / opot.

(y).  Mem yopiynon ovtiPotikov &xovpe véa ekbeten cuvdpmon P(t) =P,-e"" <
& P(t) =6750000-¢** (3). T t = 1 &yovpe P(1) = 0,8-6750000 . Opmg 1 wpomnyoduevn
oxéon Y t = 1 divet < P(1)=6750000-¢"" < 0,8-6750000 = 6750000-¢" <
< 0,8=¢" © A=In0,8. Etor 7 (3)  yiveton & P(t) =6750000-¢""%
< P(t)=6750000-0,8" (4).
Zntodpe v Tiun Tov t yw tnyv onoia P(t) =0,1-6750000 .'Etoin (4) yivetan :

NUEPES.
Enopévac oe 10 nuépeg ot pikpoopyaviopoi Bo xovv pewwdei katd 90 %.

Hpulon padievepyov 160TtomTOV.

‘Exer dwmiotmbel nepapotikd 6Tt 6tav o0 padlevepyd 160Tomo. SWLOTAOVINL, TOTE 0 PLOUOC
dlomacng TOL £ival AVAAOYOS TPOS TV TOGOTNTA TOL PadlEveEPYoD VAKoV. To Pacwkd péyebog
oL yopaktnpilel Eva padievepyd vAKO gival n U@ Tov, ONA. 0 ¥POGVOS TOL ATALTEITAL Y10 VOl
dwomactel N (o TocoTTO TOL PadEVEPYOD VAIKOV. O ypdvog nulmng eivar otabepdg , OnA.
ave€aptnTog oo TNV apyKn TocoTNTA ToV VAKOV. [Ipaypoatucd. Av Q(t) eivon n mocdTNTA TOL
VAKOV KOTA TN YPOVIKN otiyun t, t0te, pe Paon ta mopandve, eivar Q'(t) =k-Q(t), 'Eoto n

apyuc mocoémnta. Tote Q(t)=Q, e (1), dnwg amodeifape mo mhvew. Av Q, =7° glval m
nocOTNTOL  mOL  aviwotoyel otov ypoévo  mulong  t tote 1 (1) yiveton

Qo k-t

; e 1 - 1
"o S0 =Q e o —=e™™ o In-=k-t
2 2 2

g 2

Q(tmui;):Qo'ek't & —In2=k-t

= tmug=—lnT2, OMA. o ypovog nuleong etvor aveEdptnTog TG OPYIKNG TOGOTNTAS, OPOV

nug nug

eaptatot povo and 1o k.

Aoknon.
Mio mocdmta Qo padievpyod vVAKOL amofnkedetan 10 £10¢ 2000. H mocdtrta avtn £xet v
Tdon va pewveTon (avoAdyms) pe v mapodo tov xpodvov. To PBapog avtig g mocoTNnTOS



dtvetar cav cuvaptnon tov ypévov t and tov tomo Q(t)=Q, -2 (1), 6mov To t peTprétan oE

ém.

(o).

B)

(¥)-
®).

(B).

(¥)-
®).

Av 10 £€10¢ 2002 1 mocdtNTa TOL padlEVEPYOD VAKOD ival TO GO TNG apykng, va Ppedel
n otadepd c.

Av 10 ¢10¢ 2008 M TOGOTNTA TOL PAdIEVEPYOV LAIKOV givar 1 povéda, va Bpebei n apyn
TocoTNTO TOL aodnKevTNKE TO £T0¢ 2000.

No ypogei 0 Tomog g cuvdptnong otn popeny Q(t) =16.
Av 1 TocOTNTA TOL PASIEVEPYOV VAIKOD TEGEL KATW ad % Hovadeg, TOTE 1| TOCHTNTO

Ba mavoel va givatl emProfng v tov avBpomo kot 1o mepiParrov. [Towd €toc Ba cupPei
ovTo;

210 2002 givart=2 Apan (1) yiveron :

Q(2)=Q,2"* Q2 =Q, 2 & %:20'2 SN ln%:1n2“'2 & —-In2=c¢-2-h2 <
& -l=c2 & c=—l.
2

L
Enopévog Q(t1)=Q,-2°" < Q(t1)=Q,-2 2 (2)
210 2008 givart=8 Apa m (2) yivetar :

L
Q®®)=Q,2 * & 1=Q,27" & 1:(12_60 < Q, =16 povédes.

_t
‘Etoun (2) yiveran Q(t)=16-2 2.

Zntovue 1o ypdvo t yia tov omoio Ba Exovpe :

t _t _t
Q(t)=L o 162 2 27220 e 2720 2y _7o4 L
128 128 2

< =22 xpovia.

Enopévmg petd to 2022 n ovsia Ba eivar afrapng yio tov dvBpamo.

Aoknon
M padevepyn ovoia £xet nuion 20 min. I166og xpdvog yperdletar yio va dacnactel to 90 %
™G opYIKNG TNG TOGOTTAG ;
Adon
Me Baon tov tomo t, . = —lnf gxoope 20 = _In2 < k= —l;—s.

Enopévag 1 oxéon Q(t)=Q, -e*" yiveron:

t

In2 t

1

Q(t)=Q, .e_zT)-t < Q1) =Q, ,(e—1n2)% o Q(1)=Q, _(e-1n2)20 = Q)=Q, (_)20 0

2

Zntovue 1o ¥pdvo t Yo Tov 0moio EYovpe :



1 %0 10 1 % 1 1 %0 1 1 2LO

In10
In2

o —Inl0=—-—"12 o —In10=——1n2 < =202 & =664 min.
20 20

Xpovoroynon pe avOpaxa *C (améd To Wikipedia).

H ypovordoynon pe avBpaxa c Baoiletal oto yeyovdg 0Tt pe 10 BAvato evog opyavVIGHOD 1 TO
KOWIO £VOC BEVpov, 0 padlevepydc avOpakag *C mavel vo oo pdveTol pe T Aqyn e
tpognc. 'Etot, avti va Ppioketon oe otabepn avaloyio HEGO 6TO DAIKO 1| TOV OPYOVICUO, OTTMG
Kol 6T0 TEPPAALOV, apyilel vo ELATTAOVETAL, OICTMOUEVOS PE TNV EKTOUTY| frita copatwdiov. H
GUYKEVTPMOT] TOV "C 610 dstyuo pmopet v petpnBei. H pétpnon mc onuepiving GuykEVTPmong
atopev C givon pétpo g nhikiag Tov deiypatoc amd T oty 100 fovaTov, § amd TN oTyuH
TOL OTOUOTA M TPOGANYN OwEewiov Tov dvOpoka HEC® NG TPOPNS, POTOGVVOECNC Ko
OVOTTVONG.

[Ma va Tpocdiopiotei ) nAikio vog evprpatog ypnoiponoteital n e€Ng texvikn

Eivotr yvooto 011 petd 1o Bdvato tov opyavicpod o C dev avtikabiototal Kol dwomdtol pe
ypovo nuileng 5750 ypévio. Emopévag, n mocdmra Q(t) tov “C oe éva vekpd opyoviopd
wavomotel v e&icwon Q'(t) =k-Q(t) vy katdAAnin apvntikh T tov k. H g&icwon avty

amoteAel ) Paon Y v extipnon g nAkiog Tov VPN UATOG.

Aoknon.

Na Bpebel n niwio evog evpnuartog (delypatog) to omoio €xel 10 60% g mOGOHTNTOS TOV

padievepyol dvBpaxa mov giyxe dtav Lovoe.

AvYon

A@ov o ypovog nuilmng etvar 5750 ypdvia, epyaldpevol OTMS GTO TPONYOVUEVO TOPAOELY AL,
In2 t t

épovpe: Q(1)=Q, e 750" =Q, .(elnz)_% =Q, .0 5750
t

__t __t
Avolnrodpe 1o t dote Q-2 7P =0,6-Q, < 2 70 =0,6 < {=1n0.6

In2

-5750=4238 mov

onpaivel 0Tt to evpnua eivar nAkiog 4238 etmv.
YEIXMOI - METEOGOX XEIZEMOY
IIAnpogopicg Yo TOVG 6ELGHOVG.

Piypara

To pnypa amoterel pio dtdppnén (omdoyo) 6to AoLd g I'mg, Katd unkog g onoiag pmopet
va avayvopilobel kivnon tov ekatépwbev tepaymv. Yrapyovv tpia €ion pnypdrtov: (1) kevovikd
pnynota, (2) avastpoga piypata kot (3) pRypote opilovriog RETATOTIONS. ZTO KOVOVIKA
KOl 6TA avVAGTPOPa. PryyHoTa, 1 01dppnén Tov TETPMOUATOS KAIVEL TPOG TO KATM, KO TO TETPWOLLOL
LETAKIVEITAL TPOG TOL TAVM 1) TPOG T KAT® KATA UNKOG TNG O1pPNENG. £TO KOVOVIKO prypo., TO
TEUOYOG TNG AVOTEPNS TAEVPAS TG dappnNENG oAcBaivel TPog To KAT®. XT0 AvAGTPOPO Py,
T0 TETPOMO KO 6TIG OV0 TAEVPES TOL PRYHOTOG GLUTELETOL 1GYVPE. Ot CUUTIEGTIKES OLVAUELS
®BohV 10 TAV® TERAYOS VO OMGONGEL TPOS TO TAV® KOl TO KATMOTEPO TEUOYOG wOeital Tpog Ta
Kato. 10 oploviog petaTomiong pnypa, m owWppnén ekteivetonl kaToKOPLEO HEGO GTO



TETPOOL KOL TO TEUAYN TOV TETPOUATOV KATO PKOG TOV pryHOTOS OAcOaivouy T0 va ®¢ TPOog
70 GAAO 0plLOVTIQL.

Evepya piiypota

Yrapyovv moiroi opiopol yu ta evepyd piypato. O mo cuyvd ypnoYOTOI0VUEVOS OPIGHOG
elvat: evepyd prypo eivor ekeivo 1o omoio €xel TPOKAAEGEL TOLAGYIOTOV €VO GEIGUO KOTA TN
dlpkew TV TPonyovuevev déka yddwv ypdvav (OAdkove). H 1otopikn kot m
TAAOOGEIGHOAOYIKT £pevva. fonBovv 610 Ypovikd Kabopiopd tov TeEAeLTAioOL PEYEAOV GEIGHOD
o€ £vol Py

MéyeBog

To péyeBog To0v GeIGHOD POvVEPDVEL TO TOGO PEYAAOG givar £vag GEIGHOC, VTTOAOYIGUEVO pE Paon
™mv KMpaka Richter, n omola Eekvad and to 0, pe peyorldtepo Katayeypappévo péyebog oelopuon
8,6. Xewopol mhveo and avtd to péyebog dev eivarl mbavod va yivouv, emeldn n anerevBEpmon g
TOTIKG GLGCOPEVUEVNG EVEPYELONG Bal 1TaV TOGO PEYAAT, DGTE VO TPOKAAEGEL TAAGTIKT OVTL Y10
eMaoTIK  mopapudpeoon  tov  mepiParrdviav  metpopdtov. H o whipoxo Richter etvo
hoyopiOuikr), mov onuoiver O0tL évac oewopodg pe péyebog S etvar 10 @opég meprocOTEPO
KATOOTPOPIKOG 0md Ot évag oelopdg pe péyebog 4.

"Evraon

‘Evtaon gival n éxtaom tTov KatasTpo@®v Tov dNUovpyodvtot Katd tn ddpKelo VG GEIGHOV,
Ko HETPLETaL pe Paom v tpomomompévn kAipaxo Mercalli, 1 oroio kvpaiverot amd to 0 £og T0
12. H évtaon evig ocelopon oe pio cuykekpyévn Béon amotelel pion pétpnon g Piong kivnong
TOV €0G(POVG OV ONpovpyeitan Katd T odpkeln evog oeopov. H éviaon kabopiletor omd T1g
EMITAOGELS TNG 0OVNONG 6TOVG AVOPDOTOVG, 6TO KTIPLA, OTIS YEMAOYIKEG OOUES K.0. AvtifeTa pe
10 HEYEBOC TOV GEIGOV TO 01010 €€l Piot LOVOOTKN TN Y10 £VOL GUYKEKPUEVO GEIGUO, 1| EVTOoN
TOV GEIGPOV 6€ pia Béon eEaptdtatl amd TV amdcTocn avTnG ™G 0éong amd To emikevipo TOov
ooV, 10 Babog g eotiag, Tig TapeUPAALOIEVEG TOTIKEG OOUES KOt TO €100G TG Kiviong Tov
TpoKaAieiton amd T OpaGTNPOTOINGCT| TOL PYYLATOG KOTA TN S1dpKE EVOC GEIGLLOD.

Eotia
H myn evdg oeopov kotavépetonr yopw omd éva onpeio amd to omoio 1o GEWGUIKE KOUATO
tvet v 10 "taiol T . T0 10 onuel et 1 ouvn
atvetor va Eekwvodv to "tagidr tovc". Avtd 10 gio ovopaletar "gotia" kot cuvibo
arotedel To onpeio amd to omoio Eexivnoe n dppnén oto prypa. H 6éon g eotiog eivan
YVOOTH Kol ©¢ "vmékevTpo" kot 1 mpoPfoin g eotiog oty emeavew g I'mg anotedel to
"eTiKEVTPO" TOV GEIGHLOV.

H xiipaxa Richter.
Xoppwva pe v KAipako Richter to péyebog R evdg oeiopov evtdoemg I divetor amd Ttov 1Hmo

I
R =log—. 6mov Iy pio opropévn erdiyiotn Eviaon.
0
(o).  No Bpebeito péyebog R evog oetopon mov £xet Evraon 1=1000-1,.
(B).  No exppacbei to I mg cuvaptnon tov R kot tov 1.
(v). Tléoeg popég peyarvtepn givail n €vtaon evOg GeIoHOD amd TNV £viacn evOg dALOL
OEIGLOV TTOV gival pikpoTePOG Katd 1 povada Richter.



1000-1,

(o).  Emewdn 1=1000-1,, and tov tomo R = logIl gxovpe 011 R =log =1og1000=3.

0 0

, I I
(B). EivaiR=log— < —=10" < I=1,-10%
0 0
(y). Oewpovpe dvo ceopotg I kot I” pe peyébn R kar R” avtictoyo, 6mov R'=R +1.Tote
sovps Lol 100 10° 1077 oo
oo T I,-10% 10%  10%

Ot ynuoi ypnoomotovv évav apBud mov cvpPforileton pe pH vy va meprypdyovv v
o&vmra evog Staddportoc. EE opiopod sivar pH = — log[H'], 6mov [H'] sivou 1 suykévipmon tmv
H' 6¢ ypappoidvia ové Atpo.

Aoknon.
().  Na vroAoyicete 10 pH toVv €£NG oVGLOV:
i) tov&dwv: [H"[=6,3-107
(i)  Tov vepov g BdAacoOG [H+] =5,0-10"°

B) Noa VToAOYIGETE TN GLYKEVTPMO Ypappoidvimy vdpoydvov [H] otic e&ng ovaiec:
(1) Mmnopa: pH=4 2,
(11) I'éro: pH=16 6.

(@. ()  TopH tov &0V givar ico pe —log(6,3107 ) =—log6,3+3=-0,8+3=2,2
(11) To pH tov vepo¥ g Bdrlaccag ivat ico ua—log(S, 0-10"9) =83
B). @G It prdpa épovpe : pH=4.2= < 4,2 =—log [H*] S
& log[H' [=-4,2 & [H' |=10* < [H"]|=6,3-10".
(i1) ["a to ydha €govpe : pH =6,6= < 6,6 =—log [H*] =
& log[H" [=-6,6 < [H' |=10°° < [H"[=2,510".

Aoknon.
‘Eva dudhopo Bewpeitar 6&vo av [H+]>10_7 Kal Bacikd av [H+]<10_7. Na Bpebovv ot

avtiototyeg avicotntes Yo to pH.

Eivait [H+]>10"7 S log[H+]>log10"7 S log[H+]>—7 S —log[H+]<7 < pH<7.

Apa £va dhopa etvarl 6&wvo av Exel pH < 7, eva givon Baocwuco av ExetpH > 7.



®Oivovoeg PNYOVIKEG TAAUVTAOGELS

Ot ToAaVTOGELS TOV OTO1MV TO TAATOS LEIDVETOL PE TO XPOVO Kot TEMKA pnodeviCovion Aéyovtat
eBivovocec tohaviooels. H peimon tov mAdtovg (omdcfeom) ogeideton oe duvapels mov
avtitiBevtal otnv kivnon. Mécm tov £pyov avTOV TOV SLVAUEDV UETOPEPETOL EVEPYELL OO
cLOTN O TPOG TO TTEPPAAAOV, OTTOTE 1| UNYXAVIKT] EVEPYELD TOL GLGTNUOTOG HEWOVETAL. Mg TOoV
TPOTO OVTOV EAATTAOVETOL KOl TO TAATOG TNG TOAAVTMONG.

Yrapyovv daeopav e0mv Bivovces TaAavidcels. Oa eEeTAGOLIE TNV TEPITTMOOT KATA TNV

omoio N avtrrBépevn oty kivion Tov cdpatog dvvaun Exet m popen F, =-b-v. M tétowa
dvvaun pmopel va Bewpnbei n avtictaon tov aépa. H otabepd b sivor Oetikn kot Aéyetan
otabepd andoPeonc. EEaptdrar and 10 1EDdEC ToLv PEGOL Kot amd To oMo Kot To péyefog tov
COOTOG TTOV KIVEITAL.

N AN AN A A A
AN Ny A I N I N A I

270 TOPOTAVD CYNUO EYOVUE pia WOVIKY TaAdvT®mon oty onoia 1 otabepd andcPeong eivar 0.
To wAdtog TG TAAdVTOGONG Kol 1) TEPI0d0G HEVOLV 6Tabepd.

210 mapokdte® oynuo 1 otabepd amodcPeong elvar pikpn Kot to mAGTOg TS @Oivovoac
TaAQvTOoNG pewdvetol ekBetikd pe to ypovo (av A(t) eivar to TAATOC TG TAAAVTIOGONG

|\ b Muwpn amocPeon
N\ SN /N N~

GUVOPTAGEL TOL YPOVOV, TOTE A(t)=A,-e ", 0mov A, T0 apyikd TAATOQ).

H otaBepd A efaptatoar and ™ otabepd andoPfeonc kot amnd 11 palo Tov TEAAVTOOUEVOD
GLGTI HOTOG,.
210 emOUEVO oYU PaiveToL 1 YPOoPIKN Ttopdotaon g A(t).

A=A ™

Ay

A
x= A e ouvot




Xpovog nuicerog Long Tov TAGTOVG
Xpdvog nuicewng Cmng tov TAGTOVG OVOpALETOl 1 YPOVIKY OIPKEW TOV OmATEITOL Yol VOl
ehattmbel o mAdtog oto Wed. O ypdvog nuicewg (ong vroloyileTal KoTtd T0 YVOOTH 0md T

oxé t—ln—2
xeon A
Aoknon.
To anAiko VO SLGOYIKAOV LEYIGTMV IO UOKPVUVGE®Y TPOG TNV 1010 KatehOvuven moapapéver
A, A A A
otafepd, dnh. —L=—L="2—... = vl _5190. = e™, 6mov Ay T0 OpyKO TAETOG, A TO
Al A2 A3 v

AGtog oto Téhog g 1™ meP10dov, As To TAGTOG 6T0 TéAOG TG 2™ TEP1ddov K.A.T. kol T
nepiodo ¢ pBivovcag Takdvtmong.

) A A . e—(K—l)-/\~t '
Mak=2,3,...,véovue AH = IZ ——=c¢"" =000
e

0

k-1

Aoknon.
‘Eva pnyovikd cvommpo exterel @Bivovceg ToAAVIOGCEIS TOV OTOI®V TO TAATOC HEIDVETOL

cOppova pe m oxéon A(t)=A,-e ™ pe A Betcd apOpd. Metd amd 20 TAfpelg ToAAVTOGELS
A A
T0 TAATOG TOVL YiveTot ?" . No Bpeite petd and n6ceg T0AAVTOGELS TO TAATOG TOL o yiver 2—50 .

Tn ypovwikn oty t = 20T, 6mov T n mepiodog g eOivovcac tadldviwons, to TAATOG TG

A
TOAQVTOONG elvan A, =?° Tn ypovikn otyun t = v, 6mov v o {ntovduevog BeTikdG aKEPAIOG

, , . . , A,
apOpdG TOV TOAOVTOCE®Y, TO TAATOG EYEl Yivel A, = —=

125°
; ~A-20-T Ao ~A20-T _a2or 1
Etvor A, =Ae = ?=Aoe = =3 (1).
A 1y
Eni A=Ae™ & LA™ ™M =|2| o
onge A, 0 125 0 3
o e M= (e_“O'T )3 o e M =T o v=60 Talovihosic.
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