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# 3. OLKOVOMIKEG ZUVOPTHOELG

Q i. Houvéaptnon {fitnong

H ouvaptnon {ntnong rj cuvaptnon {ntovpevng nocotntag (demand function "D" i

demanded quantity function "Q;" 1 "q,") Bewpolpe oTL e€aptatal povov anod Tnv

enibpaon tng TuNG (price "p" ) Tou mpoidvtog ent tng {RTNONG.

e Elval eUAoyo kal mpodaveG OTL AV N TLUA P AUEAVETAL, TOTE OL KATAVOAWTEG £XOUV TNV
TAON VO LELWVOUV TN {NTOUUEVN TOGATNTA (4 OO TO TPOLOV QUTO, EVW OTAV N TIUA P
HELWVETAL, TOTE OL KATAVAAWTEG £XOUV TNV TAON Vo auavouv tn {NToUEVN TOCOTNTA.

e Av BeAnjooupe TNV napanavw dlamiotwaon, mou cuvnBiletal va amokaAelTtol « VOUOG
™G {ATNoNG», va tn SLATUTTWOOULE XPNOLLOTIOLWVTOC TN Labnuatikr) opoAoyia, Ba

dD(p)
dp

TIOUUE amAd OTL | cuVAPTNON D(p) elval pBivouoa N Looduvapa otL < 0y
KABe p tou nediov oplopol TNG.

e BéBata, yia va kaBopicoupe to medio oplopou Tng cuvaptnong {tnong, MPEMEL va
AdPoupe umoPn pog OtL SV UTIAPXEL OLKOVORLLKO VONUO OE «OPVNTIKNA TLUA» | O€
«apvNTLKN {NTOUUEVN TTIOCOTNTAY.

¢ ‘ETOL OL HaOnpaTIKEG OXEDELG TTOU opilouv pla cuvaptnon {itnong eivat:

a(p) _
dp ~—

p=0, D(p)=0,

¢ H o amAn popdr cuvaptnong {ntnong ivat n ypappkn, n onoia epdaviletat av n
{NTOUUEVN TOCOTNTA G MELWVETAL KOTA @ > 0 povadeg yla kabe povadiaio avénon g
p. Hyevikn popdn tng ouvaptnong otnv mepimtwon autn eivat:

D(p) =B —ap, 6nov D(p) =0,p=0 kat a,f >0
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2to Siaypappa mou akoAouBel, daivetal To ypddnua tng cuvaptnong {ntnong otav auth
glval ypappkn.

qa

ii. Houvaptnon npoodopag

Evw n ouvaptnon Zntnong adopd toug katavaAwteg, SnAadn ekeivoug mou {ntouv to
npoiov, n cuvaptnon npoodopag n cuvaptnon nPoodepOUEVNS tocotntag (Supply
function "S" n Supplied quantity) adopd Toug mapaywyous, dnAadn ekeivoug rmou
NPooPEPOUV TO TIPOIOV.

H ouvaptnon npoodopdg rj cuvaptnon npocdepOevVng noocotntag (supply function
"S" n supplied quantity function "Qg" i "qs") Bewpoupe OtL e§apTdTaL povov ano
TNV enidpacn tng TG (price "p" ) Tou mpoioviog emi tng {ATNONgG.

e Eival mpodaveg OtL av n TLUA p Tou POTOVTIOog au§AveTal, TOTE OL TOPAYWYOL EXOUV
TNV tdon va auéAavouv TNV poodePOUEVN TOCOTNTA (G, YLO TO TIPOLOV AUTO, EVW
OTaV N TLUA P LELWVETOL, TOTE OL TTOPAYWYOL £XOUV TNV TACHN VO LELWVOUV TN
npoodePOUEVN TTOCOTNTA.

¢ H napandvw dlaniotwon ocuvnBiletal va anokaAeital «vOpog TG mpoodopdsy. Av
Av BeArjooue va SLATUTIWCOULE TO VOUO TNG iPoodopag XPNOLULOTIOLWVTOAG TN
pHoOnuatikry opoAoyia, Ba moupe amAd OTL N CUVAPTNON S(p) elvat avéovoa n

1 I dS ! I I
Looduvapa OtL —% > 0 ywa kaBe p tou mediov OpLOMOU TNG.

e EEaAAou, Omwc KoL otV epimTwon tng mpoodopac, EToL Kot 6w dev uApPyEL
OLKOVOULKO VONUOL OE «OPVNTLKN TIUN» 1] OE «OPVNTLKA TIPOCHEPOUEVN TTOCOTNTAY.
Katd cuvémela oL HaOnUATIKEG OXECELG TTIOU 0pilouV UL cuvaptnon Mpoodopag
elvat:
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ds(p)
p 20, s(p) =0, WZO

ZYOAL0. ZTIG ayopéC oupPaivel va ouvavtd Kaveig kamola ¢palvopeva tTa onoia
avtiBaivouv Toug vopoug tng mpoodopdc Kat tng Intnong. TEtola palvopeva
pneAétnoav o 2koto£log Robert Giffen (1837-1910), o Apepikavog Thorstein Bunde
Veblen (1857-1929) kat dAAot. Emiong ouxva PAEMOUUE VOl KAUTTTETAL N LOXUE TWV
VOLWV OUTWV OTLG XPNHUOTLOTNPLAKEG OYOPEG OELWV.

H o amAn popdn ouvaptnong npoodopdg eival n ypapkn, n onoia epdaviletol av
n npoodepOUEVN TOCOTNTA G5 auvaveTal katd § > 0 povadeg yla kabe povadiaia
avénon g p. Hyevikn popdr tng cuvaptnong otnv mMePLMIwon autr elval:

S(p) =46 +yp, onou S(p) >0, p20 kat y>0

210 Sdaypappa mou akoAouBel, paivetal To ypadnua tTng cuvaptnong TPoodPopag
OTaV AUTH EvVaL YPAUULKD.

s

0 - P

P Mapadeypa 3.2. Evag mapaywyog SLaBETeL To poidv Tou, 0Tav N TLUR ava povada
umepPel TIG 5 VOULOUATLKEG HovadeC. Ma KABE EMUTAEOV VOULOMATLKY povada o
Tapaywyog auéavel tnv mpoodopad Tou Katd SUo povadeg mpoidvTod.
Na BpeBel kat va oxedlacbel n cuvaptnon npoodopag S(p).
AUon. (a) Npodavwe n cuvaptnon npoodopag eival piat YPORULKA oCUVAPTNON, TNG
Hop®dng S('p) = § + yp. Otav n Tyun elvatp = 5, 10te n moodtnTa Mou Satibetal
elvat g = 0. Otav n N avénbet katd pia voptopatikn povada, dnAadn otav p = 6,
10te N mpoodopd Ba avénbei katd Suo povadeg mpoioviog, SnAadn Ba eivar g = 2.
‘EXOUME OUVETIWG TO oUOTNUA:

6+5y=0 =2

S+6y=2° 5}/:—10
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Enopévwe n ouvaptnon ivat n:
S(p) = —10 + 2p.

H ypadikn mapaotaon tng cuvaptnong autng divetat and to akoAouBo dtaypappa:

q

201 5
15 |

10 1

20 P

iii. loopponia ayopdg

H Loopporia Twv ayopwv £ival Lo €vvola oTNV OLKOVOULKN ETILOTA N N omola €XEL
pHeAetnBel moAUTAeUpa Kot o€ BaBog. ESdw epelc Oa mMapouoLACcOUUE pLa armAn
TIEPLITTWON OTATIKAC Looppomiag. Oa Bewprjooupe €va povov ayabo pe TPELS
HETAPANTEG: TN {NTOUHEVN TOCOTNTA TOU ayaBou g4, TNV MPOCHEPOUEVN TTOGOTNTA
Tou ayaBou g Kal TNV TLUA Tou p. Inueio wooppomiag (equilibrium point) o€ pa
TEAELQ AVTOYWVLOTLKN ayopd €ival To onpeilo oto omoio n {NToUUEVN TTOCOTNTA EVOG
ayaBou Looutal Pe TnV poodepOUEVN mocoTnTa Tou ayadou. H T p* tou ayabou
0TO ONKeLo AUTO OVOUATETAL TIUN LOOPPOTILOG KAL N avTioTol n mocotnta q°,
noootnta toopporiag. H padnupatiki Slatumwon Twv mopanavw EXEL we eENG:

qa=qs = q"
Pa=Ps=D"

iv. H ouvdptnon kéotoug

To otaBepod 1) maylo kKootog (fixed cost) FC, elval To KOOTOG TWV MAPAYWYLKWY CUVTE-
Aeotwv nou Sev pmopouv va petaBAnBouv Bpaxuxpovia Kot MopapEVEL 0TABEPO Yo
Hia emixeipnon aveédptnta anod tov OyKo tTnG mapaywyns tng. Mo mapddelyua, ta
evoikla, ta aopaAlotpa, ot pobotl twv oteAexwv KA. Stapopdwvouv To otabepo
KOOTOG MLOG ETLXELPNONG TTOU €lval UTTOXPEWMEVN VA TO UTIOOTEL aKOUA KL av Sev
TIaPAYEL TUTOoTA.

To petaPAnto koéotog (variable cost) VC (q), o€ avtiBeon pe to otaBepo, amoteAel To
KOOTOG TWV TIAPOYWYLKWV CUVTEAECTWVY TIOU UIMOPOUV va petaBAnBouv avaloya He TO
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eninedo mapaywyng tng emxeipnong. MNa napadelypa, To KOGTOC TWV UALKWY, TO
NUEPOUIOBLO, N SdarmaAvn yla ayopd eVEPYELAKWY TTOPWV KATL LeTafAaAAovTal otav
avéopelwvetal n mapaywyn. Etol to HetaBANTO KOOTOG HLOG ETILXELPNONC CUYKPOTELTAL
arno OAa ta otolxeia kOotoug rou dev eival otabepa.

To ouvoAkd kootog (total cost) TC (q) nce (q) Tapaywyng evog mpoiovtog
amoteAeital amnod 1o abpolopa tou otabepou Kot Tou HeTaBAnTol kootoug, SnAadn
LoxVEL N LooTnTa:

TC(q) = FC+VC(q)

® YTO OXNUO TIOU OKOAOUBEL EXOULE ATIELKOVIOEL TIG TTOPATIAVW TPELG CUVAPTIOELG
KOOTOUC.

e MpéneL va onUeELwOEL OTL N ouvApPTNOoN CUVOALKOU KOOTOUG EKGPATETOL TIAVTOTE WG
ouvaptnon Tou g Kat eivat cuvABwg avéouoa.

v. Ta ouvoAka €coda
Ta ouvoAka €écoda (total revenue)TR pog emixeipnong €ival To yWWOUEVO TNG TIUAG P
otnv omola MwAEL to Poidv Tng emi Tov UKo YKo g Twv MWARCEWY TNG. AnAadn:

TR=p-q

P Mapadeypa 3.4. Av n cuvaptnon {\Tnong evog MPoiovTog ToU TTAPAYEL L
emnuyeipnon Sivetat amnod tov TUTO

D(p)=12-3p
propouL e va ypapoupe

q=12-3p nwodlvapa p =4—§q

Emopévwg
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1 1
TR(q) =q- <4_§q> (:)TR(q) =4q_§q2

vi. To oUVOALKO KEPSOC

Q¢ k€PSoG T pLag eniyeipnong opiletal n dtadopd Twv cUVOALKWY 006wV ATO TO
OUVOALKO KOoTOoC, dnAadn,

11(q) =TR(q) - TC(q)

Ta onpeia ota onoia n mapandavw Stadopd pndeviletal ovopdlovtal vekpa onueia.
AnAadn To vekpO onueio pag emxeipnong eivat ekeivo to emninedo mapaywyrng oto
omolo Ta cUVOALKA €00da lval loa e TO CUVOALKO KOoTOoG. Otav H(q) < 0 avtiva
HWAAUE Yol apvnTLIKO KEpSOC, cuvnBwc avadepopaote o ENAELUPA 1 {NMLECS.

P MNoapadstypa 3.6. Av n ouvaptnon {ntnong evog mpoiovtog eivat
D(p) =120-p
KOlL | OUVAPTNON TOU OUVOALKOU KOOTOUC £lval
TC(q) = 2q* +6q + 216
va BpeBel n ouvaptnon nou Sivel To cuVoALkO kKEPSOC Ka va tpoodloploBbolv ta
VEKPQA ONUELQ oV UTIAPXOUV TETOLA.
AUon. Av cupPolAicoupe Pe g TNV INTOUHEVN TOCOTNTA ATtd TO TIPOLOV, TOTE
g=120-p o p=120-¢q
Emopévwe n ouvaptnon ocuvoAlkwv ec0dwv elval:
TR(q) = pq = (120 - q)q = 120q - ¢?
JUVETIWG, N ouvaAptnon mou pag 6ivel To cUVOALKO KEPSOG TNG EMIXELPNONG lvat:
M(q) =TR(q)-TC(q) = 120q - q* - (2¢> + 6q + 216) =
=120q - q* - 2q* - 6q - 216 = -3¢g% + 114q - 216
MNa va EETACOUE av UTIAPXEL VEKPO onielo, Ba SlepeuviooUE av N cuvapTNOoN
(q) = -3q% +114q - 216
EXEL TPOYHATIKEC pllec. Opwg N H(q) elval éva TpLWVUPO, CUVETIWG N UTtaPEN
npaypatikwy pl{wv e€aptdtal amno to npocnuo t¢ dtakpivouodg tou. Eival:
A=114%2-4. (-3) - (-216) = 10404
Juvenwg 4 > 0, dpa umtdpxouv dU0 vekpd onpela. Zta VEKPA onueia oL {NTOUEVEG
TOOOTNTEC Elval:
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-114 /10404 (g, =2
Q1,2 =

2-(-3) q = 36
KOLL OL QLVTLOTOLXEC TIMEG €lval:

o (120-2=118
p =120 q_{120—36=84

5. Méoeg Zuvaptoelg Kat OpLaKECG ZUVOPTAOELS

H uéon cuvaptnon (average function) divel pla ékdpacn yla T HESN TN EVOC
OLKOVOULKOU HEYEBOUG (kOoTOoC, €000a, KEPOOG KAT) MAavw o€ éva dtaotnua. EtoL av
TF(q) elvaw n cuvaptnon evog GUVOALKOU OLKOVORLLKOU UEYEBOUG, TOTE N LEDN
ouvaptnon AF(q) opiletal wg:

2Tn ouvéxela Ba mapoucLldcoupe SUO TETOLEG CUVOPTHOELC.

i. Méoa éc06a
Ta péoa €coda (average revenue) AR mpoodiopifovral Statpwvtag To GUVOALKA €c0da
TR pe tnv nwAnBeioa noocotnta q, SnAadn:

TR
AR = —
q

P Mapadeypa 5.1. Av n cuvaptnon {\Tnong eVog MPoiovTog ToU TTAPAYEL L
enxeipnon divetal ano tov tumo

D(p) =20 - %p
uropoU e va ypapoupe
1
q=20-5p
A looduvaua
p=40-2q

Apa ot OUVOALKA €006a elval
TR(q) = q - (40-2q) © TR(q) = 40q - 2¢>
Emopévwe ta pEoa £0oda sivat

TR(q) 40q-2q2
AR(q) = q" = "q" =40 - 2q
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ii. M€oo KootoG
To péoo kootog (average cost) AC eival to cuVOALKO KOoTog TC SLopoUEVO UE TNV

TIOCOTNTO TOU TIAPAYOUEVOU TtpoiovTog q, SnAadn:
TC

AC = —
q

To OUVOALKO KOOTOC £lval OpWC To ABpolopa Tou oTaBepPol KOOTOUC HE TO HETAPANTO

kootoc. Etot:
C_TC_FC+VC FC VC

- =

q q a q

Enopévwe to p€co kdoTog sival To aBpolopa Tou pécou otadepol KGaTouG (average
. FC ’ ’ ’ .
fixed cost) AFC = ry Ko Tou pécou petaPAntol kootog (average variable cost) AVC =

", 6nhash
| AC = AFC + AVC |

ili. Oplakd €¢coda
Ta opraka €coda (marginal revenue) MR eival n mpwtn mapaywyog TwV CUVOALKWV

€oodwv, dnAadn:

P Mapadeypa 5.2. Av n ouvaptnon oUVOALKWVY 008wV EVOG MPOIOVTOC TTOU TTAPAYEL
HLa emixelpnon dilvetat anod tov TUTo
TR(q) = 30q - 24>

TOTE N ocuvaptnon HEowv ec0dwv eival
TR(q) 30q-2q°
AR(q) = . T

EVW N ouvapTNON OpLOKWY E00dwWV ival:

=30-2q
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dTR(q) ) d(30q - 2¢?)
dg dq

MR(Q)= =30-4q

P Mapadeypa 5.3. Eotw OTL Tt oplakd Ecoda MR plag emixeipnong e€optwvtol ano
TIC MWANOELS Kal Sivovtal amod tnv cuvaptnon:

MR(q) = 60 - 2q - 2¢?
Av ta otaBepa £€c00da eival pndevika vo BpebBel n cuvaptnon TwWV CUVOAKWY E0OSWV.

Avon. Ebdoov ta oplakd €écoda MR eival, cUpdwva e Ta mapamavw, n mpwtn
TAPAYWYOG TwV oUVOALKWV £008wv TR, émetal oTL

TR(CI)=fMR(CI)dq=f(60-2q—2q2)dq=f60dq-2fqdq—2fq2dq=

=60q—q2—§q3+c

Asdopévou otL ta otabepa £006a TN emixeipnonc eivat undev, Ba éxouvpe TR(0) = 0.
Emopévwg ¢ = 0, KaL CUVETTWG N CUVAPTNON TWV CUVOALKWY 008wV glval n

TR(q) =60q - g% - §q3

iv. OpLOLKO KOOTOG

To oplakd ko0otog (marginal cost) MC elval n mpwTn MAPAYWYOC TOU GUVOALKOU
KOOTOUG, SnAadn:

dTC(q)
dq

MC(q) =

Opw¢ to cUVOALKO KOoTo¢ TC LooUTal pe To aBpolopa Tou otabepol kootoug FC Kal
Tou petaBAntou kéotoug VC. Etou

c d(TC) d(FC+VC) d(FC) dWVe)
= = - +

dq dq dq dq
d(FC)
dq

Emedn n ouvaptnon FC elval otabepa €netot otl = 0 Kol EMOUEVWC:

_dvO)

MC =——= = MVC
dq
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Inueiwon. To oplako KOoToG ekPpAleL T HETABOAN TOU KOOTOUG IO TNV KOTA HLaL
povada avénon tng napoywyng Tou npoiovtog.

Mpotaon 5.1. H ouvaptnon AF (q) = l;ql EVOC UEOOU UEYETOUC EXEL TOTTIKA

aKpOTATH OTA ONUEia TTOoU €ival ion ue tnv cuvaptnon MF (q) TOU QVTiOTOLYOU
oplakou ueygdouc.

Anodeién. H ouvaptnon AF (q) €XEL TOTIKA AKPOTATA OTA ONELA TTIOU N TIAPAYWYOG
¢ undeviletal. Opwg:
_|TF(a)]a-TF(q)q _[TF(a)]a-TF(q)
ar(q)] - TR LR
Emopévwg [AF(q)]' =0 ota onueia g, mou o apBuntNg pndeviletal, dnAadn:

[TF(Qv)]'qv - TF(Qv) =01 [TF(Qv)]'qv = TF(qv)

TF

ar’ émou [TF(qv)]’ = —;Z—V) N MF(qy,) = AF(qy)

Mpotaon 5.2. (XQPIZ ANOAEIZH) Otav ueytotomoleital to kEpdo¢ () to EAAELUU),
TOTE TO OPLOKO KOOTOG Eival (00 UE TA oplaka Ecodal.
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Y Kaootog TC (g)
VEKpO OTjpiEio
B 'Ecoba TR (g)
-3
=
K| vekpo onpeio :
| Méyioto képdog
| MR(q)=MC(g)
I
Méyioto éNAeyppa !
] MR{g)=MC(g) |
0 Hapayoyr X

P Mapadeypa 5.4. Eotw OTL N ouvAPTNON TWV £000WV HLOG ETLXELPNONG Elval
TR(q) = 7q ko OTL N ouVAPTNON 0PLOKOU KOOTOUG Eival MC(q) =3q°% - 18q + 22,
OTIOU N TIaPaYWYr UETPLETAL O XIAAOEC TEHAXLA. Av TO oTaBepd KOOTOG €lval
unNéeviko, va Bpebolv

(i) T vekpa onuela TNG eMIXelpnoNng
(ii) To enimedo mapaywyng mou peylotonoleital (a) To kEpdocg kat (B) n {nuia.

AUon. (i) Zta vekpd onpeia Tng eMLXeipnong To GUVOALKO KOOTOG LOOUTOL UE TA
otaBepa €c0oda (képdog =TR (q) - TC(q) = 0), dnAadn oxLeL TC(q) =TR (q)

Emopévwg mpémnel va BpoU e MPWTA TO CUVOALKO KOOTOG:

3 2
TC(q) = MC(q)dq =f(3q2—18q+22)dq =3q?—18%—+22q+c

=q>-9q+22q +c
Eme1dn Opwc to otabepod KOOTOC ival pndeviko, EMetal OtL ¢ = 0, dpa
TC(q) = q° - 9q + 22q.

Twpa yLo Ta VEKPA ONUELD EXOUE:
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TC(q) =TR(q) © q*-9¢*>+22q =79 © ¢®*-9q*+15q =0 & (q*-9q +15)q = 0

Apa g, =0, g, = %ﬁ ~ 2.209 KaL g5 = gigz ~ 6.791.

Katd ocuvémnela ta vekpd onpeia tng emxeipnong, otav autn Bpioketal oe pdaon
napaywyng (g > 0), elvae ota enineda twv 2.209 tepaxiwv kat twv 6.791 tepayiwy.

(ii) H cuvaptnon tou képdoug
H(q) = TR(q) - TC(q) =7q - (q3 -9q% + 22q) =-q3+9q?% - 15¢

epudpavilel akpotarta (peylotonoinon kEpdoug f {nuiacg) ekel 0mou pndeviletal n

m'(q) = —3q% + 18q — 15

Ol 800 AVoelg Ttng SeutepoPadulag e€iowong H’(q) = 0 eivatoLgq; = 1 katLg, = 5.
YrioAoyi{ou e otn cUVEXELD TNV SEUTEPN TAPAYWYO TNG H(q):

m'(q) =—6q+18
KaBwc¢
I'(1)=12>0 ko I1'(5) =-12 < 0,

ETETAL OTL OTAV TO eninedo mapaywyng eivat ota 1.000 TepdxLo, LEYLOTOTIOLEITOL N
{nuia,

EVW OTav To minedo nmapaywync eivat ota 5.000 TepdyLa, HEYLOTOMOLELTAL TO KEPSOG.

Huepopnvia dtaAeéng: 20-11-2025

6. EAaotikotnTa ZUVAPTACEWV

H eAaotikoTnTa TG {ATNONG WG ITPOG TNV TLUA £lval N ocooTiaio LeTaBoAn TNG
TIOOOTNTAC WG TPOC TNV TIocooTLaia HeTaBoAn Tng TLUAG, SnAadn:
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Mua avénon tng TG Katd 5% sival n bla mocootiaia avénon aoXETWE av N TN
ekppaletal os SoAAPLA, OE EVPW ) OE YEV. XPNOLLOTIOLWVTOG AOLTTOV TLC TTOCOOTLALEG
HETAPBOAEG AIOCUVOEOUE TN LETPNON aG Ao TIG povadeg pétpnong. Otav paAlota
oL HeTAPOAEG elval ameLPOOTEG, TOTE oL ekPpaoelg Ap kat Aq avayovtol ota Stadoplkd
dp kai dq omdte Aappdavoupe tn popdn:

.-P.4

q dp

AVTLOTOLXOl €XOUHE TNV EAAOTIKOTNTA OTNV NMpoodopd, ota £60da, 0TO EL0OdNUA KA.
MEVIKA LAWVTOG EXOULE TOUC MOPOKATW OPLOUOUG

i. EAaotikdtnTa onueiov

Eotw y = f(x) (a mapaywyiloldn cuvaptnon, Tote

OpLopog 6.1. H eAaotikotnTa onUEiov 1 onUeLlakn eAaotikotnta (point elasticity)
HLag mapaywyiowng cuvaptnong y = f(x) eivat pia dAAn cuvaptnon, mou
oupBoAiletat pe Ef (x) n €y N arAa & (0tav dev unapxeL kKivbuvog ouyxuong) Kat n

orola opiletal wg o AOyog Tou oXeTIKOU puBuoL petaoAng C;—y NG y 6l ToU GXETIKOU

puBUOUL petaBoAng %z—c ™m¢ x, SnAadn:

dy

X
y dx




Tov €ivat n mAéov eUXpPnoTn Kol N cuvROWG XPNOLLOTIOLOULEVN.

i.Av oT0 onpueio x, EXoupue
le| <1
TOTE AEUE OTL N oUVAPTNON Elval AVEAAOTLKA OTO onUELO aUTO.
ii.Av oto onpelo x, givat
le| =1
TOTE AEUE OTL £XOUUE povadiaia eEAaotikoTnTa.
iii. Av o010 onueio x, Exoupue
le| > 1

TOTE AEUE OTL N ouvaptnon €lval EAACTLKA OTO ONUELO QUTO.

Mpotaon 6.1. (Tnv avtipetwnilovpe oav anAn acknon) H eAactikétnta g
ouvaptnon y = f(x) Sivetat and tov tumo:

[nf]
~ [Inx]
Anodeién . Eneldn
[Inx] = i kat [Inf (x)]l = ==

€XOULLE TIC LOOTNTEG:

f@ 1 1 [inf ]
7)1 [t O] fa = o

€= f()f()

Npdtaon 6.2. (Tnv avuusrwm{ouue oav arAr doknon) Av ot cuvaptrioeLs f kot g
glval mapaywyiolueg, TOTE yLa TIC EAXCTIKOTNTEG LOYUOUV OL LOLOTNTEC:

LE(f(x) - g(x)) = Ef (x) + Eg(x)

f(x)

Eg@ =Ef(x) -Eg(x)
f)-Ef(x)+g(x) - Eg(x)
iii. E(f(x) +g(x)) = 0T 900
. f) - Ef(x)-g(x) - Eg(x)
- E(f6) -9() = =03t

v.E[f(g(0)] = Ef (x) - Eg(x)

Anodetén. Ol amodeifelg Twv SLOTATWV autwyv otnpilovtal oTLg avTioToLXeG LOLOTNTEG
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TWV apoywywv. Etol, yla mapadelypo €XOUUE:

X , ,
lE[f(;C) glx)] = g [];(X) g(x)] = ?Wﬁﬁ'[f (x)-g(z)+f(X)-g(x)]—
=f_(x) f( (X) ]_cﬁ__'f() g(x)= f() ()+§m'g(x)=
= Ef(x) +Eg(x)

__x _L_ , ' _

i E(fx) + gx)) = 2o 70 f)+ g] = e g [f (x) +g'(x)]
xf g TR W I@ gm0 . b g Egt
C flx)+glx) flx)+ g(x) ) flx)+ g(x)

Opola yivetal n amodelén Kol Twv UTTOAOLTTWYV LOLOTATWV.

P Mapadeypa 6.2. Na uTtoAoyLoBEL N EAAOTIKOTNTA TG CUVAPTNONG
h(x) = Yx3 +2- X"

NUon. ©€toupe f(x) = Va3 +2 kat g(x) = e**5, Edbappolovrog tnv dotnta 6.2.i
EXOUUE:
Eh(x) = Ef(x) + Eg(x)

3

, . * (33 3,9y P2 X
Ouwg:  Ef(x) = ( 2) 3 + 2)1/3 (x*+2) T x3+2
X 2 ! X
Bg() = s (6477°) = g 2we™™ 1 = 247
X3
, _ 2
Apa Eh(x) _3T2- + 2x

MNpodtaon 6.3. (Tnv avtlpetwrni{ovpe ocav amAn acknon)
Av a, b givat mpayuatikoi aptduoi kat n ocuvaptnon f nopaywyiown, tote
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i.E(a) =
ii. E(af (x)) = Ef (x)

iii. E(bx%) = a
Amnobeién.
X
i.E(a) = Sas= 0
i E(af(x))-—;f—j[ af )] = G )af‘Cx) Ef(x)
X bx“
iii. E(bx?) = — (bxa) =—abx*=a—=a
bx?

Mpotaon 6.4. (Tnv avtipetwnilovpe oav anmAni acknon) Av f(x) ua mapaywyiown
ouvaptnon kot A(x) = xf (x), tote

Ef(x) = EA(x) +1
Amntééeién. AviikaBLotwvtag otov TUTo Tng eAaotikotntag Tt f(x) pe xA(x) €xoupe:

Ef(x) = ﬁ(r—-mmn [x4'(x) + A(0)] =

A(x)

fx A(x)

A( )A(x)+1 EA(x) +1

Owovoukn Eppnveia EAaotikotntag: Av yla mopadelypuo Bewpriooupe OTL n
ouvaptnon f eivat pa cuvdaptnon {Atnong, Tote av§non Katd 1% otnv TN tou
POoiovTog Ba £xel WG amotéAeopa tn Heiwon g INTNong Katd Eva otabepo mMooootod
o€ KABe onpeio tng KapmuAng {Atnong to omnoio Ba eivatl Tng Tagng tou £%.

AOKNOELG:

5. Eotw OTL n ouvdptnon {ATnong evog Mpoiovtog ivat

qd(p) =25+0,3p - 0,2p2
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Kall N ouvaptnon Mpoodopag
qs(p) = -5 +2p - 0,01p?
Noa BpeBouv:
i. N ehaotkoTNTA {NTNONC KoL N EAAOTLKOTNTA TIPoodOoPAC.

ii. N TN tng eAaotikotnTag {ATNong Kot tng EAaoTikotnTag TPoodopdc 0TO ONUELD
LOOPPOTILOG.

—0.19p2 —1.7p+30 =0

— 5v2569 — 85
q 5V2569-85 ~11.94 p= = 0 ~ 8.86455
’ 19 5v25 5
—5+v/2569 — 8
a (5_\/251699—85)=11.94 p= e ~ —17.81192

0.3p — 0.4p? 512569 — 85\  —28.73
ea(p) = = &g = = —2.4062
qa(p) 19 11.94
2p — 0.02p? 5v2569 — 85\  16.158
&(p) = = & = = 1.3532
qs(p) 19 11.94

Epyoaoia yio to orniti: AUVOUE TIG MOPOKATW AUHREVEG AOKNOELG-TIOLPALSELYLOLTAL TOU
BBAilov ya e€aoknon.

Napadeypa 3.3.
Napadsiypa 5.3.
Nupéveg aoknoelg Kepalaiou

Aoknon 1.
Aoknon 2.
Aoknon 4.
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(BAéme -> Aoknoslg avaokonnong KedpaAaiouv XIli*)
*310 BLBALo gival AAUTEG AOKNOELG
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