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KAPTEZIANO IN'INOMENO

[evikd eQv £xoupe OV cuvoAa A, B to cuvolo
OAwV TwvV dlatetaypevwy CeEuywv Toug (X,Y)

TIOU UTIOPOUV VO CYNMATIOTOUV aTto T A Kol

B €101 WOTE xe4AyeB TOTE TO OUVOAO AxB

KaAe(tol kapteaiavo yivopevo twy A, B.

(mapadetyua: piyn evog (oplov, ouvola (1,2,3),

(0, 8) KoL (3)) 4= 11,2.3} kau B={2,4} 161e
AxB={(1,2),(1,4),(2,2),(2,4),(3,2),(3,4)}

ITowo etvatl 1o KapTEGIOVO YIvouevo B x A;



OpLOMOG ZUVAPTNONG

MEe tov 6po ouvaptnon f amno eva ouvolo X ae cUvoro Y
OPICOUE [ila OYEOT) KETAEV TOU X KAl TOU' Y ETOL WOTE
KaBe ototyeio Tou X va oxeTiCeTal (ametkoviCetal UEow
16 f) JE Eva KA povo eva otoleio TovY. £:X — Y

X KoAEiTaL Tedio oplopou-Da

Y kKoAeital edio TIHwV-Re (mwe yivetat n evpean

ToU?)

X AVOPEPETAL WG AVEEAPTNTN HETAPBANTH EVW TO Y

WG EEAPTNEVT HETABANTY

[1.X. ouvaptnon uetaBAntov koatoug VC=f(q)



2uvaptnon (ZuveyeLa..)

[Py HATIKEG ZUVOPTNOELG, TWV OTIOLWYV TO TIEDIO
TLLWV Eival UTTOGUVOAO Tou R.

AlQVUOUOTIKEG ZUVAPTIOELG, TWV OTIOLWV TO TIEDLO
TLLWV EIVOIL UTTOGUVOAO TOU

>to0epn ouvapmcm OTIOV TO TIEDIO T WV
amroTeAEiTaL amtd éva pévo otolyeio tR R Rxyavx ek
2uvapTtnon €, eav kaBe otoLyeio Tov 'Y lval
ELKOVA £VOG TOUAQYLOTOV OTOLYELOL TOU X
(amtelkOvIoT Tou X EVTOC ToU Y)

rpO(CIDLKT] MNopaota on: Av Bewpr)covpE Lo
ouvdptnon O™ téte to oUvolo Tou opiletal
we Y)Y} kadeiton ypadikr toapdotoon.

f(xX)X->Y



2uvaptnon (ZuveyeLa..)

Mio cuvaptnom Eva IPOoG EVa 1] AUPLUOVOCTIHAVTN
€AV OLAPOPETIKA OTOLYELD TOU Y QVTLOTOLYOUV O€
OLAPOPETLKA GTOLYELD TOU X TIOU EXYOUV TNV LOLX

glkova Tou Y. AnAadn:
F:X>YVabelX,f(a)=f(b)=a=b
F:X—>YVabeX,ab= f(a)+ f(b)
ny. f(x)=—x"+8x+40

xP=Tx+12
F(x)= —
36—x

1-x

R(x)=e* 5+ +]og(x—1)




Mpa&eLg UE ZUVAPTIOELG

Eotw J:X =Y, g:X,>Y
ABpolopa:  (f+2)x) = f(x)+g(x),Vxe X, N X,
Aladopd: (f-g)x)=/(x)-gx),Vxe X, NX,
[LVOUEVO: (f2)(x)=f(x)g(x),Vxe X, NX,
MAiko: (f/g)(x)=f(x)/ g(x),¥xe X, N X,,g(x) #0
MVOEVO E TIPAYUOATIKO OPLOUO: (1 1)(x)= A (x),Vre X, AeR
AVVOUN CUVAPTNONG: (1) (x)=[f(X)]',Vxe X,,neZ
ArioAutn Tiun: /|0 =]/ (x)].vxe X
Avtiotpodn ZuvapTnon: ATaLTOUE O)L LOVO o€ KABE x va
QVTLOTOLYEL EVal KOl JMOVO Evay 0AAQ Kal o€ KABE y Eva KoL LOVO

EVOX. (f)'(x):Y > X
"o TV ocvvaPTNoN HEGOV KOGTOVC

900+ 2000

AVC(QO) = ,AVC™!



Mpaéelg pe Zuvaptnoeig(2)

>UvOeon ZuvopTNoewy
Ac Bewpnooupe pla cuvaptnon f and to X oto Y
Ko g atto 1o f(x) oto Z. H ouvaptnon h
ovopaletal ouvBeTn cuvapTnon oo To X 0Tt0 Z
HE edappoyn TG f cuvaPTNONG APYLKA KOL LETA
meGg.
loxvouv W(x)=[(hog)of |(x) = (hog)[ f (x)] = hlg| / (x)]]
1. (hog)of = ho(gof)
2. (hog)' =g ol



Eidn Zuvaptnosewyv

>uvaptnon otaBepn): EQv to MEd(O TIHWV HLaG CUVAPTNONG
QTIOTEAE(TOL ATIO EVA LOVO OTOLYELO, ONANOT] EAV OAQ T
oToLlYEla Tou X €youv TNV (OLa lkova oToY f(x)=a.

>uvaptnon 1-1:H cuvaptnon mou amnetkoviCel To X oTo Y,
ovopadetal 1-1 Qv SLAPOPETIKA OTOLYELO TOU Y QVTLOTOLYOUV
o€ OLadopeTIKA onpueia Tou X, 1) OV uTIAPYOLV OUO
OLaPOPETIKA OTOLYELD TOU XTIOU VO EYOUV TNV (0L ELKOVA TOU
Y.

>uvaptnon Eni:Eav f(x)=Y, dnAadn edv kaBe otoryeio tou Y
glval ELKOVA EVOG TOUAQYLOTOV OTOLYE(O TOU X.

Mpaypatikr) cuvaptnon: Eav loxVel ot f(x)=X > Y, Y < R
Yriapxouv OLKOVOULKEG SUVAPTIOELG;
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[(POPIKEG ATIELKOVIOELG

IMNoappuiIkn
YV = ag + a,Xx

0 N\

e

KuBikn
2 3
Y = g + X + X —+ azX

ANAseUuTEPORBABO I
YV = g + a4 X + AsX

} e

(MepitTtTtlLwon a- < 0)

)

ExkBeTIkKN
y = b~

(b = 17)

B
OpBoywVvIa UTTEpBoAnN

Y=

(o = O)

=)

S

NOVYAPIOUIKN
Vv = log, x

(b = 7)

(oT)



Mpa&elg pe Zuvaptnoeig (3)

2TO OLKOVOULKA N LETOBANTI] TTOU TTOPLOTAVEL
TLG TIMEG TOU TI.O TNG OUVAPTNONG KAAELTOLL
AVEEAPTNTN-EEWYEVNG EVW EEQPTNMEVN-
£VOOYEVTC QLUTT] TIOU OL TIMEG TNG KaBopllovTal
QTTO TLG TIMEG TNG aveEAPTNTNG HETAPBANTNG (X,Y
avtioToLya).

[1edlo TIpwV: MTopel va eudavIoTEL WG TO
oUVOAO TWV EIKOVWYV: f(X)={yeY:y=f(x),xe X}



20vOeon ZuvopToEWY




Napadeypa ZuvBeong

2UVOPTI|CEWV

'Eotw n ouvaptnon {Ntnong Kkade Ye tnv
HOPPN K (x)=+3x—6 KOLTN GUVAPTNON

CT,]TT]OT]Q YlX CdX(xpn Z(x)=x+6
Moo n ouvBeon (KoZ)(x)?



2YNAPTH2EI2

‘Evac TTpwTo¢ dIaxXwpIouOog TTou Ba uTTopouceE va
YIVElI a@QOpa o€

[TpayuaTIKEC 2UVAPTAOEIC,

AIOVUCOUATIKEC 2UVAPTNOEIC



[MPAITMATIKEZ Z2YNAPTHZEIZ (1)

OI TTPAYMATIKEC 2UVAPTACEIC JE TNV OEIPA TOUC

Oa utropoucav va atrodoBouv we £¢NC:
[ToAuwvuuikeEG (Polynomial) (kail o1 YpauPIKEQ)
AAyeBpIkES ( algebraic) (PnTéC Kai un)

YT1repPaTtikeéC (transcedental) (Non
algebraic)(ekOeTIKEC, AoyapIOUIKEC,
TPIYWVOUETPIKEC)



[MPAITMATIKEZ Z2YNAPTHZEIZ (2)

[ToAuwvupikeg (Polynomial). INpokeiTal yia
ouvapTNoeI¢ TTou opidovTal aTov Xwpo R. H yevikn

TOUG HOP®N:

n

. 2 no__ i

y=a,tax+a,x +..+ax" = E a,x
i=0

Otav £xoupe Nn=0 YIAGUE yIA TTOAUWVUPO PNOEVIKOU
BaBuou, otav n=1 PIAQUE VIa TTOAUWVUPO TTPWTOU Kal
OUVETTWC VIO TNV YPAUMIKA ouvapTnon otav n=2
MIAQUE VIO TETPAYWVIKO TTOAUWVUUO K.A.TT



Napadeiypata MoAVwWVUULKWY

1¥100F
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1100}



[MPAIMATIKEZ 2YNAPTHZEIX (3)

[ paupIKA 2uvapTtnon. Npokeital yia

ouvapTNoeI¢ TTou opidovTal aTov Xwpo R. H yevikn
Hop(Pr']: y=a,+tax

—

Ly | K/Iio-n:yz_ylzgw)

Xy, =X

|X1||X2|




[MPATMATIKEZ 2YNAPTHZEIZ (4)

Ta €000a aTTd AUECOUC POPOUC £CAPTWVTAI ATTO TO ETTITTEDO
QVEPYIOC TTOU UTTAPXEI O€ Wia olkovouia. A¢ utTToBEcoupE OTI N
oxeon €ival ypapuik y=10-0.9x otrou y Ta £Trjo1a €000a Kal X
N AvePYia wg TTOO0CTO TOU £PYATIKOU duvauikou. [Nola n
OIKOVOMIKNA £€AQYNON TS 0X£0NC QUTAC;

Vo =N
X, =X

KAlon :
—

= QW

v

|X1||X2|




[MPAITMATIKEZ 2YNAPTHZEIX (5)

O1 PnTéC 2uvapTnoeic ye Tnv o€ipa Toug Ba
uTTOpOoUCaV va atrodoBouv we £CNC:

P(x)
0(x)

Omou  P(x),0(x) moivavoua terepocpevov Padpod
ApPPNTEG ZUVAPTAOEIG f(x)=+3-89x

H(x)=



[MPAIMATIKEZ Z2YNAPTHZEIZ (6a)

Ol UTtEPPATLKEG ZUVAPTIOELG UE TNV CELPA

TOoUuG TteEpLAauBavouy:
EkOetikn) Zuvaptnon

Xty _ 4% Y N — 4V
['ta 0> 0 3 ovvaptnon povaown e (x) pe D, =R: a -~ =aa, (Cl ) =d
1: + = —
e, l=a,e,(x+y)=e,(x)e,(y) (ab)* =a'b*, a =d"/d’
e, (x)=a",VxeQ )
t a =1

y=a",0<a<l

yv=a",a>1
[ 1




NMPATMATIKEZ XYNAPTHZEIZ (63)

AoyaplOuIkn Zuvaptnon
H avtiotpoen cvuvaptnon g a”* : R — (0, +w)

opileTon ¢ AoyaptOuik.
— X —
log x=1x (Ine" =1x)

/ " =x (¢ =)
log, (xy)=log, x+log, y, log,(x/y)=log, x~log, y

log,x Inx

) = log x"=blog x, log, x= =— (atddayn poong)
y=lon log b Inb




AoyaplOuikn Zuvaptnon




AoyaplOuikn Zuvaptnon

80000 [
60000 [
40000 |

20000




[MPAI MATIKEZ ZYNAPTH2EIX

(6y)

TPLYWVOUETPLKEG ZUVAPTNOELC.
> € OTIAVLEG TIEPLTITWOELG Ol
TPLYWVOETPLKEG CUVOPTIOELG
XPNOLLOTIOLOUVTOL OE OLKOVOUETPLKEG

ePOPUOYEC.



TPLYWVOMETPLKESG ZUVAPTNOELG

2uvaptnon Huttévou




TPLYWVOMETPLKESG ZUVAPTNOELG

>UVAPTNON ZUVNUiTovou

15F

10 F
\\\&i:

0.0 K

-05F

-10F



2UVOPTNOELS 0T OLKOVOULKA

[pop Ik cuvapTnon (NTNonG-tpoodopPag
lcoppoTiia TG ayopds O, =a+bP,0, = g +dP
2UVOPTINOoN KATOVOAWONG C =a+bl,a,b>0
TeTpaywVIKEG cuvaptNoelg (NInong Kal
npoodopds Q) =a+bP,O; =g+dP
TETPAYWVIKN CUVAPTNOTN KOGTOUG TC=00.020° +30+200
KuBikr] cuvapTnoTm KOGTOUG 7C = 0.020> +30 + 200
YTooelypa €BVIKOU ELCOOT|UATOG y_ati+G

Y=C+1+G, — 1—-54

C=a+bY C_a—b]+bG
1—5




AKOAOYOIEZ |

Q¢ akoAouBia opiletal KAOE TTPAYUOTLKT)
OUVAPTNOT) KE TIEOLO OPLGUOU TO CUVOAD TWV
GUOLKWV apLlBPWV « N>k . Mia akoAouBia pmopel
va TP aoTaOEl, YEVIKA, UE TPELG OLAPOPETIKOUG
TpoTouG. O TtpwTtog adopd TNV XPrioN TNG
avaypadn TwV OpwV TNG WG EENG: @.a;.a,..a,  EVWD
0 OEVUTEPOG TNV XPNON €VOG YEVIKOU TUTIOU OTIWG
VL0 TIUPAOELY UL o,-/(r) . TEAOG, O TPITOG TPOTIOGC
adopa TNV XPron EVOG avVaOPOULKOU TUTIOU WG
€ENG @ =/ (a.),



AKOAOYOIEZ II

YrtakoAouBia piog akoAouBiog 1 KAAOUUE pLa
akoAouBia TNG LOPPNG tu-thnstys -t OTIOU LOYVEL
OTL n=<n<-<n<-, KOVTIV] GTNV EVVOLA TNG
uTtakoAouBiag elval kal oL €vvoleg lim sup ka
lim inf. Eotw pla akoAouvBia TYMNOZ kat TO
ouvoAo TYTOZ opiCovpe limsupa, =sup 4 lim infa, =inf 4



Oplopog AkoAouvBiag 1/3

Mio akoAouBia opiletal oTav:
A(VETOL O YEVIKOG TNG OPOgG

Nopadetypa:

Alvetaln akoAoubia pe yevIKO 0po a, = % Na
Bpebei 0 51° 6pog nc.

Avon

_ 5141 _ 52

a — _— —
51 T 5142 7 53



OpLonog AkoAouvBiag 2/3

‘Otav diveTal P avad popLKn oxEon.

MNopddelypa:
No BpeBei 0 yevikog 6pog TG akoAouBiag yia tnv
s an+1+2an
ool @y = 5 Kau eaa = 1
AUon
Apt1 T Zan .
3a, +4

a,+1 +2a,=3a, +4
n+1 — An=4



Opiopog AkoAouBiacg 3/3

Ay —A1= 4
a3 — A2=4

Ay — A3=4
Un — An-1=4

[1pOCOETOVE TIG OYECELG AUTEG KATA EAN:
ap — ay=4(n-1)
a,—5=4n—4
a,=4N+1



ATIO TOV YEVLKO OPO OTOV

OVOO POMLKO TUTIO TG AkoAouBiog

Mopadetypa: No oploBel avadpouikd n akoAoubBia
X, =N+5
AUon
[l N=1 EYOUE:
a1=6
[padoupue Tov 0p0 ;41
a,1=(N+1)+5
A, 1=N+5+1
An+1= Ap +1
Apal YL TOV AVOOPOULKO OPLOMO EXOUUE:
A1=6 KAl A, 1= Q, +1



H €vvola tng
aplO] 1S TTPOOOOU

TL TopaTNPEITE OTIC AKOAOUDIEG:
g, 8,11, 14,...
-2, -4, -6, -8, ...
K&Be 6pog TpoKUTITEL ATIO TOV TIPONYOULEVO TIPOCOETOVTAG L
otaBepd.

Mia T€Tola akoAouBia ovopdadletal aplOunTtikn Mpoodog
H otaBepn) dladopd SUO0 SLadoY LKWV OpwV ovopaleTal

Awadopd TG aplOunTIKG TTPOOOOoVL:
An+1 — 0Gn = @



Evpeon n-ocTtov 6povu

apLlOuNTIKNG IpoOdou

SUUPWVA LIE TOV OPLOMO:
n+1 — Ap = W
ALOOOX LKA EYOUUE:
a1 = aq
) =1 +w
a3 =y + W

Ap—1=Ap—2 + W
A,=Qp_1+ W
[MpocBETovTag TIG OYECELG AUTEG KATA UEAN TIPOKUTITEL O N-00TOG
dpoc:
=01+ (n—1w



Noapadelypa 1

No BpeBei 0 a1, TNG akoAouBiag -1, 4, 9, 14,...
Auon
[padovHE TPWTA TOV TIPWTO OpO Kal 1N Oladopd NG
apLOUNTIKNIG TIpOOdOV:
1= -1 KOl W=5

Adov
ap=a1+(n—1Dw
Oa £xoupE
a,=-1+5(n—1)=-14+5n—5=—-6+5n
Apa

@150 = —6 + 5120 = —6 + 600 = 594



ApLOuNTIKOG MECOG

Tpeig aplBuol a, B, y elvar dtadoyikoi 0poL aplOunTikng
TIPOOOOU Qv Kall LOVO v

a-—+y
b=
Mpaypatt
P—a=w kKo y—Pp=w
Ertopevwg
p—a=y—F
2B=oa+y
a+y
B:




ApOuntikn NMpoodog

Awdopd: a1 — Ay = W
n-ootoGopoG: a, = a; + (n — 1w
Tpeig aplBuoi a, B, y elvar dladoyikoi opot
aPLOUNTIKNG TIPOOOOU Qv KOl LOVO OV
a-+y
-2
ABpolopa V-TIpWTWV 0pwV apLlOUNTIKNG TTPOOO 0oV

n
Spn = E(an + al)

S = g[Zal + (n—1)o]



Noapadetypa 2

No BpeBel o aBpolopa Twv 15 TPWTWYV OpWV TNG APLOUNTIKIG
TPOOOO0V 48, 44, 40, 36,...
Avon)
‘Exoupe OTL
a1=48 KOl W=-4
ETtopévwg ue

n
Sn= E[Zal +(n—1)w]
Oa ival
15
Si5=—-[2- 48+ (15— 1)(~=4)]
15(48 — 28)
= 15-20

= 300



Edappoyn ot OLKOVOULIKA 1/2

Evog KOTAOKEVAOTIC TAPAYEL 1200
urtodoyiateg my eBoouada. Meta v
mpw1n eBoouaoa aufgva mv
mopaywyr Kata 80 umoAoyLoTes KADE
gBoouada.
Na Bpedei n mapoaywyrj tnv 20"
gBdouada.
Na 8pedei n ouvolikn mapaywyn
TWV TPWTWV 20 e860uUadwV.
Na mpoadioptotei n eBooudada kata
Vv omoio 1) mapaywyr EEMEPVA yia
TPWIN Popda Toug 8000.

Avon

Etvar  pavepd  otL  gyoupe  pia
aplOunTtikyy TMPO0dO HE TPWTO OPO
(1=1200 Kol W=80.

H mapaywyn tnv 20" efdopdda Ba

glvad:
ap=a, + (n—1w ywx n=20, a;=1200
KL w=80 £YOUNE

az0=1200+(20 — 1)80 = 2720

[la TNV OUVOAIKY] TIaPAYwWYn Kol

TwvV 20 efdopddwyv Ba exoupe

n
Sp = E(an + al)

S,0 = ? (2720 + 1200)=39200



Edappoyn ota OLKOVOULIKA 2/2

©elovtag va Bpoupe TNV EBOOUAON KATA TNV oTtola N
TTapaywyn EEMEPVA yLa TIPW TN GO pa& TOUuG 8000,
T PATNPOUVE OTL OTOV TUTIO
a,=a;1+n—1Dw
dev yvwpiloupue To n:
8000= 1200+ (n—1)80
8000—1200 =(n—1)80
n —1 =6800/80
n = 86
'Eto1 8000 uTIOAOYLOTEG TTOpdyovTal TNy 86" eBdoudda.
Tnv 87" efOOUAOA O KATAOKEVAOTHG EXEL EETIEPATEL TOUG 8000
UTTOAOYLOTEG.



H €vvola tng

YEWMETPLKTG TIPOOOOU

TL TopatnpEiTE OTIC AKOAOUDIEG:

3, 6,12, 24,...

4,2,1,1/2,...
K&Be 6pog IpOKUTITEL ATTO TOV TIPONYOULEVO
ToAAaTAa o1& lovTag e pla otabepa.
Mtia tétola akoAouBia ovoudleToL YEWMETPLIKN
TP00d0¢
O otaBepdg AOyog dU0 dLadoyLkwv Opwv ovouddeTal
AOGYOG NG YEWMETPLKIG npooéou

An+1 — A
An




EVpeon n-ocTtov 6povu

YEWMETPLKTG TIPOOOOU

2UUPWVA UE TOV OPLOMO:
Tn+1
an

A

ALOOOX LKA EYOUUE:
a1 = a4
adr = U A
a3 = ay - A

Ap—1=Ap—2 " A
Ap=0p_1" A
[MoAAaTA0CLACOVTOG TIG OYECELG QUTEG KOTA LEAT] TIPOKUTITEL O
N-00TOG OPOG:
a,=aq - A1



Nopadelypa 1

No BpeBeil 0 N-00TOG OPOC NG TNG YEWMUETPLKNG TIPOOOOV 1, -2, 4,
-8,...2InVv ouvexela va Bpedei o aqq.

Auon)

[PpAdOUE TIPWTA TOV TIPWTO OPO KoL TO AOYO TNG YEWMETPLKNG
mpoodou:

1= 1 KOl A=-2
Adov

a,=aq A1
Oa Exoupe

a,=1 (—2)*1

ap= (_Z)n_l

Apa

a11= (=2)1 1= (-2)1" = 1024



[EWMETPLKOG LECOG

Toeic aplBuol a, B, y eivar dtadoy kol YEWMETPLKNG
TIPOOO0U AV KoL LOVO OV

p* =ay
Mpayport

Ertopévwg



ABpolopa N-TtpwTwWV Opwv

YEWMETPLKTG TIPOOOOU

OewpoVE TO ABpOLoPA T TIPWTWYV OPWV YEWMETPLKIG
TPoodou
Shn=a1ta, +az++a,
S, =ay +Aay + %a; + -+ AV gy (1)
[MoAATTAQGLACOUE TN OXEOT) (1) KATA UEAT) LE A KOL EXOULLE
AS, = da; + Va; + ABBag + -+ 1"a;  (2)
ATé TNV oxeon (1) adatpoUpe TV oxeon (2)
S, —AS, = (ay + Aay + P2a; + -+ A" 1ay) — (Aag+
May+ Bay + -+ 1"ay)
Sn—AS, =a; — A"y
Sp,(1—2) =a;(1—2")
a;(1— ")
=T




[EQMETPIKH MPOOAOX

Abyog: A = A =1

an
V-00T4¢ 6poc: a,, = a A"
Tpeig aplBpol a, B, y eival dtadoy kol
YVEWMETPLKNG TIPOOSOU AV KL UOVO OV
B* = ay
ABpoLopa V-TIPWTWYV 0PWV YEWMETPLKTG
1¢ofeYoYeYo}V

At—1




Noapadetypa 2

No uttoAoyLoTel To ABpOoLoUA OPpWV YEWUETPLKNG TIPOOOOV:
4+2+1+...+1/512

Avon
[PAPOUUE TOV TIPWTO OPO KAl TOV AOYO TNG YEWMETPLKNG TIPOOOOV:
1
al —_ 4, A —_ E

ATIO TOV TUTIO
a, = a A1

1,
Me a,, = =15’ EXOVME:

LY
512 (2)
— 29— 1
?_22n+
2—9:2—n+3
—9=-n+3

n=12



MopadELya 2 GUVEYELX

A0 TOV TUTIO

[l N=12 €YOUpE

AT—1
Sn = A— 1
1
(7)12—1
5= 1
1 4096

= —8 —
>12 (4096 4096)

S;, = 8



>tnVv BipAoypadia cuvavtape

P,: peAlovtikn adia

Py: mapovoa aéia

i: TOKOC

t: xpovog

AVOTOKIOMOG: P, =P (1+1i)t

N
loeg kataB£oELC: P.=Py(1+1i) (Hli) &




ATtAOG TOKOG (simple interest)

Q,atA0G TOKOG ival eva 6TaBePO TTOCOOTO TOU APYLKOU
kedpaAaiov Py mou kataBailetal otov emevouTr) KaBe €T0C.
Av i: ETUTOKLO, TOTE 0 TOKOG PETA amot €tn Ba eivaut
[ = PO -1t
Ertopevwgn peAlovtikn aéia P Ba Bpebei av oto Py (tapovoa
aéla) TpooBecoupue Tov TOKO:
P, =P +1
P, = Py+P, - i - t
P =Py(1+i-t)
‘EtoLn napovoa aéia Oa eivau:

P
P, ‘

T 14+t




>UvBeTo¢ TokoG (compound

Interest) 1/2

Mg Tov oUVOETO TOKO TO ETILTOKLO KATABAAAETAL OTO OPYLKO
KEDAAALO AN KOl OTO TOKIOMEVO KEPAAaLo KABe €TOC.
MpwTto €10G: ‘EOTW OTL OTNV 0pY1 TOU £TOUG TO KEGAAALO Elval
P, .
O tokoG oV KataBAAAeTOL EivaL Py - i.
>T0 TENOG TOU £TOUG Ba £xoupe kePpAAalLo
P, =Py(1+1)
AgUtepo €106: To kepaAauo eivar Py = Py(1 + i)
O tOKOG IOV KaToBAaAAeTOL €lvar Py - i.
>T0 TENOG TOU £TOUG B £xoupe kePAAaLo
P, =P, (1+1i)
AnAad: P, = Py(1 + i)(1 + i) = Py(1 + i)?



20vOeto¢ T0k0G (compound

Interest)2/2

Toito étog: To kedpdhauo eivar P, = Py(1 + i)?
O tokog Ttov kataBdAetateival P, - i.
310 T€AoG Tou €Toug Ba €youpe kepdhawo P; = P, (1 + i)
Anhadn: P; = Py(1 +i)%(1 + i) = Py(1 + i)3

t- étog: To kedbddauwo eivou Po_; = Py(1 + i)t 1
O tokog Ttov kataBdAetat eivat Pr_q - .
310 TéAoG Tou £Toug Ba €youpe kepdhawo P = Pr_; (1 + i)

Aixaai’: P, =P,(1 + )11 +i)=P,(1+ i)

Py, Po(1+1i), Po(1 +i)% Po(1+i)3,..Py(1+ i)t

o = PykatAoyor = (1 + i)



Noapadelypa 1

‘EoTtw OTL etevOUOUE 8000
gVPW HE 10% oUvVOeTO TOKO YL
Tpio €.
No uttodoylotel n Tiur] g
ETIEVOUOTG LETA TA TPiO TN

No vutoAoylotei n mapovoa
a&io av To kedpdAaLo Tou
TIL{PVOUE HETA aTIO 3 £TN
elval 14641.

Avon
‘Exovpe Py = 8000, i1=10/100=0.1
Kot t=3

Etotamd tov tono P, = Py(1 + i)t
Exoupe

P; =8000(1 + 0.1)3 =
8000(1.1)° =
= 8000 -1.331 = 10.648
Mo TV mopovoa agio Exoupue
Py = —

~ (ati)
AvtikaBloTwvTog EYOUE
14641
Py =53 = 11000



Noapadelypa 2

No BpeDel To MITOKLO AVATOKIOPOV TIOU AUTTALTELTAL
TIPOKELHEVOU 10000 EVPW Va aénBouv oe 30000 o€ 8 €.
Avon
Exouvpe Pp = 10000, P, = 30000, t = 8, kot BEAoupue va
Bpouvpe toi.
Etot avtikabiotwvtag otov tomo P, = Py(1 + i)t
‘Exovpe
30000 = 10000(1 + i)®
30000
=(1+1)°

10000
3=0+1i)°
31/8 = (1 4+1)
1.15=1+1
i = 0.15
To €TITOKIO AVATOKIOMOU TIPETEL VAL Eival 15% ETOL WOTE N
€TEVOLON AUTN VA TPLTTAACLACEL TNV agla TNG o€ 8 xpovia.




Noapadelypa 3

Av pLa Tpamela AN pwVEL 7% PE ETNOLO AVaTOKLIOHO, va BpeBei o xpovikod
OLAOTN AL TIOV ATIALTELTAL TIPOKELUEVOU TO APXLKO KEGAAALO TWV 10000
gVPW Vo OWOEL OALKT) a&la 20000.

Aucn
Exoupe Py = 10000, P, = 20000, i = 0.07, kot Bedovpe va Bpovpetot.
Etol aerKaetorwvraq otovTUmo P, = P,(1 + i)t

Exoupe
20000 = 10000(1 + 0.07)¢
20000 — (14 0.07)
10000 (1+0.
= (1.07)¢
In2 = In(1.07)*
[n2 = tin1.07
In2 0.69
t = — = 10.3

Inl. 07 0.067



AVOTOKLGOG TIOU YIVETOL

TIOAAEG POPEG ETNOCLWG

KABe xpovikn Ttepl000¢ KATA TNV OTIOIX YIVETAL AVATOKLOLOG
ovopaletaL mepiodog uetatpomrig (conversion period) 1)
Tokopopa tepiodog (interest period)

Av 10 TTAN00¢ TWV TIEPLOSWYV HETATPOTING ETNCLWG TO
oVUMBOAlCOUUE pE M,

TO ETILTOKLO IOV aVTLOTOLYEL 0€ KAOE TEPiodo Ba ival i/m.
Me n cupBoAiloupe Tov GUVOALKS apLOPO TwV TIEPLOOWV
LETATPOTING

Me t oupBoAiloupe Tov aplBud Twv ETWV

Tote n aéla NG EMEVOLONG OTO TEAOG NG n TIEPLOOOL Ba elva

n . m-t

l l
P =P(1+—) =P(1+—)
t 0 m 0 m



Napadetypa 4

FrtevdUovTal 10000 EUPW YL TP ETN ME EEAUNVLAIO AVATOKLIOMO KOl
£T1)0L0 ETIITOKLO 8%. 2TO TEAOG TPLWV ETWV:
No uttoAoylotel n ouvoAikr] aéia Tng emévduong
Noa ocuykplBei n amodoon (return) Tng emeEvOUONG OTLG TIEPLTTTWOELG TOU
£T1]0LOVU OVATOKLOMOU KL TOU € unviaiov.
Avon
‘Exovpe Py =10000,i=8/100=0.08, t=3, m=2katn=m -t = 6.

m-t
1 4 s l V4
EtoLamo tovtuno P, =P, (1 + E) EXOVUME:

P, = 10000 (1 + %)6

P, = 10000(1 + 0.04)°
P, = 12653.19



Nopadelypa 4 (CUVEYELX)

‘Exouvpe Py = 10000, i=8/100=0.08 ko t=3
Etotamnd tovtomo P, = Py(1 + i)t
Exoupe
P; =10000(1+ 0.08)% = 10000(1.08)° =
= 10000-1.259712
= 12597.12
To KEPOOG TIOV TIPOKUTITEL ATIO TOV EEAUNVLINIO OVATOKLOO
elval:

12653.19 — 12597.12 = 56.07



Noapadelypa g

EstevdUOoOVTOL 10000 EUPW YLO TPLO TN ME ETNOLO ETUTOKLO 8%. 2TO
TEAOG TPLWV €TV Na uttoAoylotel n a&la TNG EMEVOUONG :
‘Otav avatokiCeTal pnviaiwg.
‘Otav avatokifeTol NUEPLOIWCG.
Auvon
‘Exoupe Py, = 10000, i=8/100=0.08, t=3, m=12 KaL n=m -t =
36.

m-t
‘EtolLamo tov tuno P = P, (1 + ) EXOUE:

36
P, =10000(1+23)  =12702
Exouvpe Py = 10000, i=8/100=0.08, t=3, m=365 kKot h=m -t =

1095.
1095

P, =10000(1 + %°8 — 12712.37



Pavtec 1/2

Mo pavta lval pla oeLpd oo LoOTIO0EG KATABETELG 1) AVOATPELS
TIOV Y(VOVTOUL O€ OO Y POVLKA OLOOTTLOTAL.

Av 1 kataBeon ylveTal TN XPOVIKT] OTLYT) TOU OVOTOKLOMOU TOTE N
pavTa AEyeTal ouvrOng pavra.

Eotw Aj €lval To ap) KO TTO0O KOl [ TO ETILTOKLO TOTE OTO TEAOG KAOE
XPOVOU yla t £TN OL TIHEG TNG PAVTAG ELVAL:

1° €TO¢  TIUN pavtag: Ay

20€t0¢  TIUN pavtag: Ag(1 +1) + Ay

3°éto¢ T pdvrac: Ag(1 +i)%2 + Ag(1 +1i) + A,

to étog Tiun pdvtag: Ag (1 + D1+ A,(1 + D2+ A(1 + )83 + -
+A,(1+1) +A,



Pavtec 2/2

T CUVOALIKO TTOGO NG PAVTAG OLVETAL ATIO TO ABpolopa t TIPWTWV

OPWV NG YEWHUETPLKNG OELPAG UE
aq1= AO KOl >\=(1 + l)

YrievBupiCoupe ott

ETtopévVwg




Nopadelypo 6

‘Eotw o011 amodaoilete va
ATIOTALEVETE Vo 0TaBEPO TTI00O
£1Noiwg. Av 1 amotapievon cuvexLoTEl
YLt 10 €11 UE ETNOLO ETILTOKLO 7%6:
No vrtodoylotei n aia tou
aTtoOEUOTOG OTO TEAOG TWV 10 ETWV
av 1 KatdBeon elval 500 EVPW
£TNOlWG.
[Nolo elval To TOC S IOV TIPETIEL VAL
amotapleVeTe KABE xpovo
TIPOKELUEVOU LETA ATIO 10 €11 VA
exete amoBepatikd aglog 50000;
TLTTOOO TIPETIEL VO OTIOTAULEVETE
n&Be prjva kaBe ypovo
TIPOKELUEVOU LETA ATIO 10 €T VA
exete amoBepatikd aglog 50000;

Ay =500, i = 0.07 kart=10

14+ )t-1
vton( ')

l
(1+0.07)19-1
0.07

V10 —_ 500
= 6908.22

Vi0=50000,, i = 0.07, t=10
(1+0.07)10-1

= A
50000 = A, X
3500 = A, - 0.967

Ay = 3619.44



Nopadelypa 6 GuVEYELX

TLTIOOO TIPETIEL VO ATIOTAULEVETE KAODE PNVl TIPOKELUEVOU HETA
aTtO 10 £TN VA £XETE amoBOepaTikO aélag 50000;

V;0=50000, L - w, t=10, N=10+12=120
12 12

ATIO TOV TUTIO

1+i)t-1

V, = 4, ( i)
‘Exoupe
(1+257)1201
50000 = 4, 007
12

291.66 = A, -1.01
Ay =288.77



Xpnoipa Oswpnuata |

Oewpnpa 1 Kabe cuykAivouoa akorouBia eival dpaypevn.
Oewpnpua 2 K&Be povotovn kal ppaypevn akoroubia
OUYKALVEL.

Oewpnpa 3 Kabe akoroubia mepiexel pia utakoAouvBia n
otola eival eite avéovoa eite pOivovoa. MaAlota, v n
akoAouBio cuykAivel 0To a ToTE KABE VTTakoAouBia TG O
OUYKALVEL OTO a.

Oewpnpa 4 Kabe dppayuevn akolouBia xel pio
TOUAQLOTOV OUYKAivouoa uTtakoAouBia.

Oewpnpa 5 To OpLo PLaG akoAoLBiag, EAV AUTO UTIAPXEL
BePata, elval povadiko.

Oewpnpata Cauchy-Cauchy-Swartz!!!



Xpnoipa Oswpnuota ll

Qewpnua 6 EQv lime,=alims, =6 TOTE LOYVOLV TX
TP OKATW:
lim(a, +b,)=1lima, +limb, =a+b
lim (kb,) = klimb, = kb
lim(a,+b,)=1lima,-limb, = a+b
lim[a—”jz lima,
b, ) limb, /D
lim(a,)"” =(lima,)"
lim M “ = M "™

Eava,6 <b, <c, ,Vn,lima, =a,limc, =a torelimb, = a




‘Evvola ALavuGaTIKOU XWPou

Eva un kevo cuvolo A
ONMUEIWV X,Y,z Ta OTIoi
KOAOUVTAL KOl OLAVUCUOTO
yLOL TQL OTTIOLOl LOYUOULV T
KATWOL a€lwpato KaAELTAL
OLAVUCOTLKOG X WPOG
MNopaywylkn Aladikooia
LLE M ELOPOEC KaL N
npotovta. NMwc Ba
TIAPLOTAVOTE TOV XWPO;

x,ye A

lx+y=ypy+x
2(x+Y)+z=x+(y+=z2)
3.x+0=04+x=xVxe 4

4x+(—x)=0
S5.a(fx)=(af)x
6.1x=x

7.(a+b)x = ax+ bx

.a(x+ y)=ax+ ay



AIANY2ZMATIKEZ 2YNAPTH2EIX

Mia cuvaptnon Ba KaAgiTal OIAVUCUATIKN €AV TO
TedIO TIMWV TNC Y €ival UTTOOUVOAO TOU R’
[EVIKA PIa OIAVUOPATIKA ouvapTNON /¥ & xer
AvTIOTOIXEI O€ KABE onueio Tou X €va POovadIKO

onueio Tou R”
S (X%, X,) = (f1(X),X55005%, )5 Jo (X5 Xg 505X, )seees [, (X5 X5, X,)) 7]
v = J1(X,X5,.005X,)
Vs = fo(X,Xy,.005X,)

YV, =f. (X,Xy,..0,X,)



MovoTtovia ZuvapTnong

Mia cuvaptnon Ba kaAeital avéovoa eav yio kaBe
CEVYOG OTOLYELWV x.x, eX,x, <x, = f(x)< f(x,)

Mia cuvaptnon Ba kaAeitatl yvnoiwg avéovoa eav
yla KaBe JeyoG OTOLYELWY % €Xox <x = f(3) < f(x)

Mia cuvaptnon Ba kaAeital pOBivovoa eav yia kaBe
Cgl')yoq O-TOLXE(U.)V X,x, € X,x <x, = f(x)> f(x,)

Mo cuvaptnon Ba kaAeital yvnoiwg pOivouca eav
yla KaBe eUyoG OTOLYELWV x,x, € X,x <x, = f(x)> f(x)

f(x)=e ¥ "3 Lovotovia

x+4,xe[—2,1]
g(x)=+9
X —4x—|—7,xe[1,4]



AKPOTOTO 2ZUVAPTNONG

OALKO 1] ATIOAUTO EYLOTO EQV KOL AOVO EQV
LOYUEL OTL HreX=/(</(x)

OALKO 1] ATTOAUTO EAQYLOTO EQV KOL UOVO EQV
LOYVEL OTL VreX=f(x)2f(x)

TOTILKO MEYLOTO EQV KOl LOVO EQV UTIAPXEL
1 (x,—¢&,x,+¢) c X, ¢ pkpn Oetikn mocoTOL!

T[Epl'oxn Y &= (xo —&,X, + ) etvor f(x) < f(xo)

TOTILKO EAQYLOTO €AV KOL LOVO EQV UTIAPYEL
T[EPLOXﬁ (x,—&,x, +&) C X, & pkpn Oetikn mocoTOL:
Vxe(x,—¢&,x,+¢) etvar f(x) = f(x,)



OpLopol

Aptia 2uvaptnon:Mia cuvaptnon Ba
KOAELTOL APTLO EAV KL UOVO EQV VxeX, f(-x) = f(x)
[epittr) Zuvaptnon:Mia cuvaptnon Ba
KOAELTOL TIEPLTTN EAV KAL LOVO EQV Vxe X, f(-x)=—f(x)
[eplodikn Zuvaptnon: Mia cuvaptnon Ba
KOAE(TOL TTIEPLOBIKY VreX = x+teX, f(x+1)= f(x)

Mropeite va OWOETE ATIAX TIPAOELY LA TO TETOLWV
OUVOPTNOEWVY;

f(x)=x -v4-x", opriy



MeA€Tn Zuvaptnong

ACUNTITWTEG
MovorTovia
Medio Opiopoy L OPI0 (-0) NGy papud
[Medio Tipwyv
ApTia K.A.TT
2 UVEXEIN

AkpoTaTa JUMMETPIO WG
TPOG ONUEID

—]




MeA€tn Zuvaptnong

Antapaitntn Bewpeite n yvwon Pacikwy
OUVOPTIOEWYV OTIWG:

l.f(x)=¢e"

2.1 (x)=ab”™
3.f(x)=logx,g(x)=Inx



Evpeon MNMediov OpLopou

[ToAUWVUNIKEG-EKBETIKEC 2uvapTtnocic:To R.
Pnteéc 2uvaptnoelg: O TTapavouaoTiS TS pNTAS
ouvaptTnong Ba TTpeTTel va ivail d1apopEeTIKOS Tou 0.
Appntn: H uttopidn TToootTnTa Ba TTPETTEI Va
gival peyaAutepn n ion tou 0.

NAoyapiOuiIkn: To 1Tedio TIWV ATTOTEAEITAI ATTO OAEC
TIGC TIIJég OTTOU f(x)=log, g(x),a>0 peg(x)>0



‘Evvola MeTpilkou Xwpovu

Ac¢ Oewpniooupe Eva un kevo ouvoAo A={x,y,w,z}. lMola
glval n améotaon avapecsa oTa X,y ) ot W, z; ‘Evvola
arootaong (T.x EUKAELOEL) OtV oTtoia ot pPL{OpaoTE
yLo VoL aQVOTTTUEOUIE TNV EVvoLla YwPoG. H amtdotaon
(distance) yapoktnpiCeTal WG EVA TIPOYOTLKOG
apLtOpog kat cupBoAiletal d=(x,y). .y Zto ocuvoAo
TWV TIPAYMATIKWYVY aplBuwyv n amootoon mou opiletal
WS d(x,y)=|x-y

d(x,) = {l’x -

2,x#Yy



Evvoia Metpikou Xwpou (ZuveyeLa..)

loyUouV oL TUPAKATW LOLOTNTEG:
d(x,x)=0
d(x,y)>0, edvx#y

d(x,y)=d(y,x) (copperpia)
d(x,y)<d(x,z)+d(y,z) (Tpry0viKn ovicOTNTA)

To ouvoAo (A,d) KaAeital HETPLKOG YW POG KOl
amtoPTiCETAL ATIO EVA U1 KEVO CUVOAO ONUEIWYV Kal

LLOL LETPLKT.



EYKAEIAIA ATTO2TAZH

>0 =0=>x=0
x=(x1,x2,...,xn),yz(yl,yz,...,yn)eRN x|| A x|| *

lx=yotavx, =y,X =Yy, X, =),
2.(x+y)= (xl + VX, F Vs X, +yn)
3.ax:(axl,ax2,...,axn)
4.x—y:x+(—l)y

5.0=(0,0,...,O)

6.Ecmtepiko yivouevo \

xoy:Z:xly1 +X,9, ++x,,

i=1

ax|| = |al|x]

x—y|=|y—x|
x| < ||x][[| v
x+ y|| < |x||+ 7]

d(x,y)z||x||=\/(x2 _x1)2 +(, _y1)2



Baoikeg ‘Evvoleg TomtoAoyiog

AvoLYTd ZUVoAQ
EOTW 4erY,r e R,
To oUvoAo Twv
ONMEIWV X OTIOU
|x—al| <7
ovopadleTal v
oLaotatn odaipa

Mia avolytn odaipa
LUE QKTIVA € KOl
KEVTPO X KOAE(TOL
TEPLOYT).
Nopaodeiypata;



Baoikeg ‘Evvoleg TomtoAoyiog

Eva ouvolo A otov  RY
KAelotd TUvolo B kaheltar ppaypevo edv

‘Eva coUvoAo A otov RV UTIAPYOUV >0 KOL O TETOLA
Do KaAelTal KAELOTO wote o A Ba PplokeTal

. . uéoa otnv odaipa B(a,r)
£QV TO CUUTIAT) pWHQ

TOU RY — 4 ELVOL OVOLYTO , )
‘Eva cUvoAo A otov R

Do kKaAgiTal cupTIAYEG
£QV €ival KAELOTO Kal

dpayuEvo.



‘Evvola lMeployng

AG UTTIOOE00UE OTL EXOUIE EVAL U] KEVO OUVOAO OTJEIWV A
oTov EUKAELOELO LETPLKO YW PO KL OEWPOUE EVa OTELO P
TIOU OVTIKEL OTOV YWPO QUTOV.

To 6UVOAO OAWV TWV CNUEIWV X TIOU AVIIKOUV OTOV A

OTIoU LoYVEL d(p,x)<¢&,6>0 ovopaleTal TTEPLOXT) TOU
omneiov p.

( — \ _— (p—é&,p+e)

\ £ | £

(Mapadeiypoata;)




2T|LELO ZVCCWPEVONG

Ac Oewpnooupe Eva utoouvoAo B tou
TIPONYOUUEVOU GUVOAOU A KL TO OTELO p TTOU
QVIIKEL 0TO 0UVOAO A. To OTUELO p UTIOPEL VO OLVIKEL
11 Ot 0T0 ocuvoAo B. Kataokeud{ou e Lo TtEpLOYM
N(p, €) Kol TTaipvoupE onEilo X TTou avr kel oTo N Kal
o0TO oUvVoAo B. Mmtopoupe va BpoUpe Eva ATIELPO
aplOUO onUEiWY AVAUESH GTO X KL .

/= =
. p ]




21LELO ZUGCWPEVONG (CUVEYELOX...)

AcC BewpnooUE KAIVOUPYIO € TO € KOl
kKaTtaokeuadoupe uia repioxn N(p,€’).
EtTravalauavoupe Tnv idia diadikagoia BpioKovTag
KAIvoUpylo ATTEIPO apIBUO onuEiwWY AVAPECO OTO X
Kal oto p. ANGdovTacg € TTAipVOUNE ATTEIPO ApIOUO
onMEIWV yupw aATTo TO p.

To onueio p KOAgiTal onNUEIO CUCOCWPEUONG €AV KABE
TTEPIOXN TOU P TTEPIEXEI TOUAAXIOTOV £V OIAPOPETIKO
onueio Tou B d1apopeTiko aTtro TO P.

MNapaodeiypa: Z={x:a<x<b},L={x:a<x<b},



OpLo ZuvapTroEWV

Ac Bewprjooupe dUO PETPIKOUC XWPOUC (S,ds) kal

(T,dr). EoTw £tTiong pia cuvaptnon famé toAoto T

uE A utTtoouvoAo Tou T, p ONUEIO CUCOWPEUONG Kal B

va avikel 0To oUvoAo T. @a AEpe OTI TO Oplo TNG f KABWC TO

X Te€ivel aTo p gival B () o1 n f Tpooeyyidel To B KABWCE TO X
TTpooeyyilel TO p) OTAV:

Ve>030>0:d,(f(x),b)<eyaxeAped (x,p)<0
lim f(x) =4

X—p

Al s

Ve>0368>0:]f(x)-f<eyaxeA e 0<|x-p/<d
lim f(x) =/

X—>p



'OpLo ZuvVapPTNCEWV




(padikn Mapaotoon Opiov

F(x)

Me toVv oploLo
1. {612}(4x—1)

o]

(3]



‘Oplo Zuvaptnoewyv (ZVVEYELX..)

To 6plo NG ocuvaptnong f(x) eivat o aplBuog
A OTav 1 X Telvel oto a, eav 1 f(x) Teivel oTo A
1 X TEIVEL TIPOC TO p (AAAX O€V

KaBwc T

LooUTOL

LIE QUTO), ONA.

lim £ (x) = 4

X—>p



Kavoveg Opiwv (Mpayuatikeg

ZUVOPTHOELG)

Avlimf(x)=4 KOl lime()=B

XA

im0+ g(0]=4+ B
|| lim[ 7 (x) — g(x)]= 4 — B

.
lim[ /(¥)* g(x)] = A* B

IV. e (LE B=0)
vy, imlreo1e” =a«’”

Vi, mlf())=A"

Vil lim| /) =4

[1.X o

lim|4x” +2x+5

x5

,lim



BAZIKA OPIA Z2YNAPTHZEQN

lim x* = &* limax" = a&*,lim x* =+

x—>& x—>& X—>00

: k . k
Iim x" =400,k aptiog, im x* = —oo, k mep1tog
X—>—%0 X—>—00

.1 .1 .1 .1
Im — =0, IlIm — =0, Iim — = 400, IiIm — = —©
X—>+00 X X—>—00 x x—0" X N X

limsin x =sin &, limcos x =cos &

x—& x—&

lima* =a°, lim a* =+o0, lim a* =0 6tav o>1

x—& X—>~+00 X—>—00

Ed&v 0<o<l lim a” =0, lim a” =+

X—>+00 X—>—00

limlog x =log &, lim log x = +o0, lim log x = —c0

x—>& X—>+00 x—0



MAgvpika ‘OprLa-'OpLa oto

OTIELPO

>TOV OPLOMO TOU opiov Oev BEcape
TEPLOPLOMO VLA TO TIWG TO X B TTANGLACEL TO

P.
/ hl})} =7

1

lim f(x)=—p




A2KH2EIZ

No UTIOAOYICETE TA TTOPAKATW OPLA:

. x> —16 . sinx® .. 1Y
lim ,lim Jim| 1——
x—4 ‘x+2‘(x_2) X—0 X X—>00 X

2

lim (\4/x4 —l—x),limx .

’
X—>—00 x—0 X _|_1

. B , 3f(x)—2‘ B
Eaviim f(x) =8 = lim > =7
x—1 x—1 f(x) _|_1




MoapAdELYUO OTO OLKOVOLKA 1

Mot coPaALOTIKT) ETALPELX APELPEL TOU
acdaAloTeC epyalOUEVOUC LIE 1000 EVPW TO
unva ouv tpounBeta 9% yia kaBe cupfoiato
Cwn¢ Tov cuVTACGoOouV. MapAAANAa UTTAPYEL
KOl EVA TIPL ATTIOO0TIKOTNTOG TNG TAENG TWV
600 EVPW AVA PNVA EQV EETIEPATEL TIG 15000
Euvpw. Nw¢ Ba maplotavate tnv

ouvaptnon uoBov; Eiva autr) ouveyng;



MopAOELYO OTO OLKOVO LKA 2

'EOTW OTL N CUVAPTNOT] KEPOOUG ULOG
emxeipnong M(gq)=(500q9-200)/q, q 0 apLBuog
TWV HOVAO WV TIPaywyng. YITAPYEL KATIOLO
QAVWTOTO OPLO OTA KEPON TNG ETILYELPNONG;
(YpNOLUOTIOIEIOTE ATUUTITWTN).



Tiva daBacw

Kepdhalo Tpito Jacques
KedpaAalo MpwTo-AEUTEPO ZETATINOEAS
KedpdAata 9-10 AOUKAKNG

2 NMELWOELG aTto To http://eclass.upatras.gr
Oewpla KOL LOKT)OELG
(https://eclass.upatras.gr/courses/ECON1240/)



http://eclass.upatras.gr/
https://eclass.upatras.gr/courses/ECON1240/

Emikowvwvia pe Aldaokovta

E-mail:Kounetas@upatras.gr
‘Qpec MNpadeiov
Tpitn 11.00-13.00
TeTAPTN 09:00-10:00
(H katomty emikotvwviog Ue Tov 010oKoVTA)



