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1
-1
]
]
1
i
]
1
|
]
]
1

B3. Na Bpeite, av uTTApyYouv, TA TTApAaKaTw Spia.

: 1 : .
) M A E(x V) Im e

MNa aimoAoyrfjoeTe TNV aQITavTnor oag.

Movadeg 9



EIZATQrIKEZ ESETAZEIZ
TEKNQN EAAHNQN TOY EZQTEPIKOY
KAl TEKNQN EAAHNQN YNAAAHAQN NOY YNHPETOYN ZTO EZQTEPIKO
TETAPTH 7 ZENTEMBPIOY 2016

EZEETAZOMENO MAGHMA OMAAQN MNPOZANATOAIZMOY
OETIKQN ZMOYAQN | & ZMNOYAQN OIKONOMIAZ KAl MAHPO®OPIKHE:
MAOHMATIKA
ZYNOAO ZEAIAQN: TPEIZ (3)

Iimx"Inx=0
Xx—0"

0, x=0
xlnx

Aivetar n ouvaptnon f(X)=- O<x=1

A1.

X—1
1, X

=1.

Na amodeifere 611 n f eival ouvexfic oto SidoTnua [U, + 00).
Movadeg 8



. XInx
lim =
X—0" X—]_

0

0-00

X—0" VN, |

- OOO -
Iim X" Inx=lim

. . Inx
Iimxinx=lm—==

Xx—0" Xx—0"

.1
[ ——

-1







EIZATQrIKEZ EZETAZEIZ
TEKNQN EAAHNQN TOY EZQTEPIKOY
KAI TEKNQN EAAHNQN YMAAAHAQN NOY YNHPETOYN ZTO EZQTEPIKO
TETAPTH 7 ZENTEMBPIOY 2016

EZETAZOMENO MA©GHMA OMAAQN MPOZANATOAIZMOY
OETIKQN ZMOYAQN I & ZNOYAQN OIKONOMIAZ KAI MAHPO®OQPIKHL:
MAGHMATIKA
LYNOAQ ZEAIAQN: TPEIZ (3)

Iimx"Inx=0
Xx—0"

Kavovac D’ Hospital

0,

F(X) = - :n:ln:u:1
X-1

1,

f(x) = f‘%] +Inx.

A4. Na utroAoyioceTe 1O OpIO

Movadeg 5

. f(e”
IIm (m)
X = +aC e




im f (lj: im £ (x) =
X—>+00 X X—0"
XInx —» 0
! x—0"
> —1
X—1x-0

0



NMANEAAAAIKEZ EZETAZEIZ
M TA=ZHZ HMEPHEZIOY FENIKOY AYKEIOY
MAPAZKEYH 9 IOYNIOY 2017
EZETAZOMENO MAOHMA: MAOGHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TPEIZ (3)

f(X)=-nux, xe€[0,n]

. f(x)+x
3. Na utroAoyiceTe 10 6pIO IlmL
o f(X)=X+7

Movadecg 4




f(}() = —I]}.LK, X € [U‘I T[]

—TUX+X > 7T
X7
N'3. Na umoAoyioeTe 10 6plo Iimf(x}—+x
o f(X)= X+ T —77,le—X‘|‘7T_)O
Movadeg 4 .
X=X+ —0
X7

nux = nu(m —x) <m—x
O< —nux +m—x

 f+m om
xon f(x) —m+x O

- 0O



ENANAAHNTIKEZ NANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY KAI A" TAZSHZ EZNEPINOY MENIKOY AYKEIOY
TPITH 5 ZENTEMBPIOY 2017 - EEETAZOMENO MAGHMA:

MAOHMATIKA NPOZANATOAIZMOY
ZYNOAO ZEAIAQN: MENTE (5)

Kavovac D’ Hospital

OEMA T

TNV ommola yvwpIileTe Ta £ENC:

Eotw ouvaprnon f, opiopévn kar mapaywyiopn oro didornua [0, 3], yia

e« H ypagik mapdoraon tn¢ ' Siveral oro mapakdrw oxfpa:

e f(0)=2,1(1)=0

f(3)=2, f(2)= -2

o f(x) x |

ﬁmg, fim ,

= nx =0 f(Xx)-2
Movabdeg 5

uTrdpxel povadikd X, € (23)

yla 10 omoio O¢gv

utrdpyel o lim —.
% f(X)

Movadeg 5




f(0)=2, f(1)=0

F3)=2, f(2)=-2

}ci—r}} In x 1 —3
1
0
im o1 1
-0 f(x)-2 f'0) 0O

Bolzano =3X,(2,3), T(X,) =0

lim 1:i:ﬂ>
5 F(X) O

|
lim = — 40




ENANAAHNTIKEEZ NANEAAAAIKEEZ ESETAZEIZ
" TA=HZ HMEPHZIOY KAI A" TA=HZ EZNEPINOY N'ENIKOY AYKEIOY
NEMINTH 6 ZENTEMBPIOY 2018

EZETAZOMENO MAOHMA: MAOHMATIKA NPOZANATOAIZMOY
ZYNOAO ZEAIAQN: NENTE (5)

OEMA T
Aivetar n ouvaprnon f:[0, ] > R, pe romo: f(X)=2 nux—-Xx .
: - 1(x) .
1% I . O Nre. a) Na amodeifete 6T lim——=1. (povadeg 2)
im x" Inx = L

Xx—0" B) Na umoAoyioeTe T0 Lir:rg[(f(x)—f(Zx))-lnx] . (povadec 5)
Movadeg 7




im T ) _ fjm X=X

x>0 X X—0 X

im(f (9~ (20 =i f(’<);(‘°(2"><|nx

:Xﬂom(zﬂ)flx 0)=1 _ !( 'LTJ[ f(X) —X f (2x) xInx]

x—0* x>0 X

Cfx) 1. f@9 1
I =2 3

(ff(x) 2910

=lin[
X—0 X

limxlnx=0
X—0



ENANAAHNTIKEZ NMANEAAAAIKELZ EZETALEIZ
" TA=HZ HMEPHZIOY KAI A" TA=HZ EZMNEPINOY 'ENIKOY AYKEIOY
TETAPTH 4 ZENTEMBPIOY 2019
E=ETAZOMENO MAGHMA: MAOHMATIKA NMPOLANATOAIZMOY
YYNOAO ZEAIAQN: TPEIZ (3)

©OEMA B
(gof)(x)=x* =1 .

B3. Na e{erdoere edv umdapxel 1o O6plo oTo X, =2 TN¢ OUVAPTNONG

h:A-{2} > R pe 10TO h[x]=M.

Movadbec 6







MANEAAAAIKEZ
HMEPHZIQN & EZMEPINQN FENIKQN AYKEIQN
TETAPTH 17 IOYNIOY 2020

EZETAZOMENO MA@HMA: MAGHMATIKA NMPOZANATOAIZMOY
LYNOAO ZEAIAQN: TEZZEPIZ (4)

r

. : , 1 .
Oplo cuvBeonc a) J:'Enlj ( s J:+m, yia kGBe ve N. Movadeg 2

o(X) - E[::u:+2]

Xx=1

lim @(x)  «ai im @(X) Movadec 6

X—1" X—-a0




. X+ 2 .
I|mln( j: lim In X =400
X—1

X1t X—>+00

im |n(x+2j=|im|nx=o
X—1

X—>+00 X—1



MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMNMEPINQN MENIKQN AYKEIQN
TETAPTH 17 IOYNIOY 2020

EZETAZOMENO MA@HMA: MAGHMATIKA NMPOZANATOAIZMOY
LYNOAO ZEAIAQN: TEZZEPIZ (4)

AVIOOTIKEC OXEOCELC

Na utroAhoyigeTe 1O 6plo

, 1
i | ™

1
¥ —

3l

6mou X, To onueio Tou gpwtipatog A1 mou n f mTapoudidlsl ohikéd

EAAYIOTO.

Movadeg 6



o T(X)— T (%)
1

Wx—xo >-1
1

:F:_I_OO

>+ 00

T(X)=T (%)



N TA=HZ HMEPHZIOY 'ENIKOY AYKEIOY
TETAPTH 17 IOYNIOY 2020

EZETAZOMENO MAGHMA: MAOGHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

©OEMA B

Aiverai n ouvaptnon f(Xx)= 3 +31 ., Xxe R-{3}.

Kpttnplo MapepfoAng

X =

3x+1

. 1
B4. Na umoAoyioere 10 6pio  lim (f(x) nu )

Movadeg 6




. 1))
im| (X =0
X\ ( )nlu(gx_l_lj/

| -

im  (X)=— =0

X——=

1
-1< <1
qu(3x+1j

Wl




ENANAAHNTIKEZ MNANEAAAAIKEL EZETAZEIZ
HMEPHEIIOY KAl EZIMEPINOY FENIKOY AYKEIOY
EZETAZOMENO MAOHMA: MAOHMATIKA NPOZANATOAIZMOY
TPITH 8 ZENTEMBPIOY 2020
ZYNOAO ZEAIAQN: TPEIZ (3)

Eotw n ouvaprnon  h:[0, >R yia 1v omoia 10x0el

f(x)+2<h(x)<g(x)+2 , yia kdBe xe[0,1]

i) Na amodeifete 671 im h(x)=2 (povadeg 3).

i) Na umrohoyioete 10 6pio lim h(X)+7-3

(novadec 5).
el ¢ 5)

f(x) =x “+a kai g(Xx)=x+p, 6mou o, peR a=f=-1.

Movddec 8




x> +1<h(X) <x+1 Ilm\/h X)+7-3 . (Jh(X)+7=3)(yh(x)+7 +3)

o1 h2(X)-4 = (h(X)-2)(h(X) + 2)(Jh(X) +7 +3)
im(E +1) = lim(x+1) =2

X—1 x—1 \/h(X)-|-7 3 | (h( ) )
Imh(x) =2 R4 (h(x)-2)(h(X)+2)(/h(x) +7 +3)
Ilm\/h _Ilm

o1 h?(x) - 4 =1 ((X)+2)(yh(X) +7 +3)

00 11
imY— = =
o h() 4 46 24



EMNANAAHINTIKEZ MANEAAAAIKELZ EZETAZEIZ
HMEPHZIOY KAI EZMNEPINOY FENIKOY AYKEIOY
E=ETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY

TPITH 8 ZENTEMBPIOY 2020
ZYNOAO ZEAIAQN: TPEIZ (3)

Movadbeg 2

ZUZUvnq T[apao-rao-n B4. Na BpeBel To dpro Iim ﬂm

X< —909 Movabeg 6
f(X)=ox+1 ag=1.

@EMA I’

B ._|-12+1+EIJ{. yia x =0

Aivetar n ouvexrfc cuvaprnon f(x) = l , - aclk.
x* —q, yia X <

rM. Na amodeifere oM a=-1. Movabeg 5

r4a. Na umoloyiocete To lim f(x) Movadeg 7

H—» 4o




VX+1-2 X—3
im =lim
=3 X° -9 a (X=3)(X+3)vx+1-2

IIm\/x+1 2 _ i 11
-3 X4 -9 ald (x+3)(\/x+1+2) 6-4 24
1
lim (VX2 +1-x) = lim N =— =0
Hm WX +L+X



NMANEAAAAIKEZ EZETAZEIX
HMEPHZIQN & EZMNEPINQN MENIKQN AYKEIQN
TETAPTH 16 IOYNIOY 2021

EZETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
LYNOAO ZEAMIAQN: TEZZEPIZ (4)

©@EMAT

ax® =3x*=x+1 x<0

ﬂ)\EUpLKd C')pLOL Aiverai n ouvaptnon f(x) = 37 . HE <=3

GUVX, Dex<—
2

M. Na deifete 611 n ouvdaptnon f eival ouvexric oto medio opiopol Tn¢
(Hovadeg 3) aAAd pn Tapaywyigiyn aTo X, =0 (povadeg 3).

Movadeg 6



lim(axd —3x2 —x+1) =1

X—0"

lim ovvx=1

x—0"

A= -x+1-1 .. ax’-3x*—x

lim = lim

X—0" X X—0 X
= Iim(ax2 -3x-1)=-1
X—0~

. ovvX—1

Iln] =0

X—0 X



EMNANAAHNTIKEZ NANEAAAAIKELZ EZETAZEIX
HMEPHLZIOY KAI EIMNEPINOY FENIKOY AYKEIOY
EZETAZOMENO MAGHMA: MAOHMATIKA NMPOZANATOAIZMOY

TETAPTH 8 ZENTEMBPIOY 2021
ZYNOAO ZEAIAQN: TEZZIEPIZ (4)

Kpttnplo MapepfoAng

&) MNa omoiadimore cuvaptnon f:R—> R, pe xll}mxﬂf{x}}ﬂ, IoXUEI

B4.

6T f(x)>0, yvia kaGBe xeR.

Na wumohoyigere 10 6pio  lim
K=20"

guvaoTnan ToUu EoWTAPaToS B2.

[E’hm M

1

X

Movaodoeg 2

J, émou h elvar n

Movabec 5




im* 2=

=00 X

im X 2= o

x»>0 X

lime™'® = lime* =0
X—0~ X——00

-1< 77;1131

%
1.ef0 ée—ux),w% <1100

0 0 0



EMNANAAHNTIKEZ NANEAAAAIKELZ EZETAZEIX
HMEPHLZIOY KAI EIMNEPINOY FENIKOY AYKEIOY
EZETAZOMENO MAGHMA: MAOHMATIKA NMPOZANATOAIZMOY

TETAPTH 8 ZENTEMBPIOY 2021
ZYNOAO ZEAIAQN: TEZZIEPIZ (4)

©EMA A
Aivetal n ouvaptnon f:R - R pe 10mo f(x)=¢"
[Mapayovtomnoinon kai ouvaprnon g:R = R pe 1010 g(X)=-x"+ax, aeR,

yia Tnv omolia 1o 6pIo um(_gm""m) ummapxel oto R.

ZUCUVHC T[apaO'T(IOT] A1. Na amodbeiete OTI a=-1 Movadec 6




lim (V¢ —ax+ax) = lim x(,[1- +8) =+oo(1-+a) =0, av -1

"X

A = |

lim (V3¢ ~x-X) = lim ———=— = lim = :_%

X—>+00 2 X—>+00
X=X +X 1 1 1

V" ox




MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EINEPINQN N'ENIKQN AYKEIQN
AEYTEPA 6 IOYNIOY 2022

EZETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

A4,

a) Av O<a<116te lim a" =0. Movadeg 2
X—b 400

2UCUYNG TTaPACTAON 5) loxoe 61 J@J‘mﬂ =1,

. Movadeg 2

B3.  h7'(x)=1-+/x, x€[0,1] [m x €[0,1)

1-X

1_ ox=1
2

OewpoUue Tn guvaptnon: ¢(X) = -

Na amodeifete OT1 yia TR ouvaptnon ¢ I10x0ouv ol uTroBegelg Tou
Bewprparog evdidueowy Tipwv oto [0,1] . (Hovadeg 6)




lim

Xx—0"

.1
lim
1-X

X—1

1-VX _, _ f(

1-x

0)

=lim

ot (LX)(L-X)

I —



MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EINEPINQN N'ENIKQN AYKEIQN
AEYTEPA 6 IOYNIOY 2022

EZETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

. nuf(x) f(=x)
4. Na umoloyioere 1o 6pio  lim + <
==l f(x) =X

f(x) =2%x=2 , x<-1
K= :
=X . X>-1 Movadeg 8

OEMA A
Aivetal n ouvaptnon f pe

Oplo pnTNC cuvaptnonc

Mndevikn emi ppaypevn P 3x41 1< x<0

f(x) =

X", D:xﬂg,
e

A1. Na amodeifere 6min f eival ouvexnc aAlha pn mapaywyioipyn oto X,=0.
Movadeg 6




R 3_
jim LX) _ i X=X

Xx——0 ] — )(3 x——0 ] — X3

-1

A<muf(x) <1

100 _
o



3
-x*+3x+1, =1€x<0 I|m —X +3X

= lim(=x? +3) =3
=1 0:::-:55 o0 X Ho-( )
lim(—x’ +3x+1) =1 . x-1 -1
X0~ Ilm :F:—OO
x=>0" X

lim x* = lime™ ==lime* =1
X—0* Xx—0* X—0



EIZAMQriKez EZETAZEIZ

TEKNQN EAAHNQN TOY EZQTEPIKOY KAI TEKNQN EAAHNQN YNAAAHAQN MNOY
YNMHPETOYN ZTO EZQTEPIKO

EZETAZOMENO MA©GHMA: MAOHMATIKA NMPOZANATOAIZMOY
IABBATO 10 ZENTEMBPIOY 2022
IYNOAO ZEAIAQN: TEZXZEPIZ (4)

B4.

Na utTToAOYIOETE TO

lim

f(x)=x"=3x+1.

Movabec 6



lim

X—>1+0

x3—3x+1:

X

1



MANEAAAAIKEZ
HMEPHZIQN & EZNEPINQN FENIKQN AYKEIQN
TPITH 6 IOYNIOY 2023

=ETAZOMENO MA©HMA: MAOHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

. Nnux ,
a) loyoe 61 lim M2 =1, Movddeg 2
X— 40 X

Kpttnplo MapepfoAng

cuv(1+ x*)
X=P 400 f(x)

B4. Na umoAoyioere 1o |lim

- x>0. Movadeg 6




im £(x) = lim 2% = fim (=x) =0

X—>1+0 X—>1+00 X X—>+00
. 1

lim =

x—>+oo f (X)




MANEAAAAIKEZ
HMEPHZIQN & EZNEPINQN FENIKQN AYKEIQN
TPITH 6 IOYNIOY 2023

=ETAZOMENO MA©HMA: MAOHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

©EMA A
AiveTal ouvdprtnon f:(O,Z)—)lR ME TOTTO:

f(x)=ln(2—x)—1+1<, 6mouk e R
X

BonBntikn cuvaptnon

yla Tnv otmroia 10XUEl:
v TL) = 2K
lim ——

L S =feR.

A1. Na amodeifete 611 K=3.
Movadeg 4




-2

f(X)=a(X)(X—1) +2X

In2-x) )1( K= (X)(X=1) + 2X

Iim(ln(Z—x) )1( : kjlzlim(¢(x)(x—l)+2x)

X—1 X—1

Nl—T+k =2
1

K=3



4

KoAn emituyia oTLg
Eéetaoelc!

LVXOPLOTW TIOAU |
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