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MAOHMATIKA OMAAAZ MNPOZANATOAIZMOY OETIKQN ZMNOYAQN KAI TPOZANATOAIZMOY
2ZMNOYAQN OIKONOMIAZ & NMAHPO®OPIKHZ

1° AIATQNIZMA - OEMATA
[KepdAalo 1 Mépog B' tou oxoAikou BiBAiou]

OEMA A

P(x)

A1. Oswpoupe tn pnti cuvaptnon f(x) :m , omou P(x),Q(X) moAuwvupa tou X Kat X, € R
X

He Q(X,) #0. Na umoAoyioete to lim f(x).

(Movadeg 3)
A2,
i) ‘Eotw A eivat umocuvoAo tou R . Tt ovopddoupe mpaypatiki ocuvaptnon pe medio oplopou
T A

(Movadeg 2)
ii) Na dlatumwoete To KPLTplo mapeUBOANG.

(Movdadeg 2)
iii) Mote Aépe 6T pua ouvdptnon f pe medio opiopol to A mapouctalel 6to X, € A (0AKO)

peyloto, to f(X,);
(Movadeg 2)
iv) @ewpolpe Tov MapaKATw IOXUPLOHO:
e « Av uia ouvaptnon ivat 1-1, 101€ gival yvnoiwg povotovn ».

a) Na xapaktnpioete Tov Tapamavw LoXUpLopo ypdgovtag oto TeTpddld oag 1o ypduua A, av
givat aAnbng, n to ypappa W, av sivat Yeudng.
(Movadeg 1)
B) Na airttoAoynoete tnv andvinorn cag oTo epwtnua (a).
(Movadeg 2)

V) OewpoUps TOV TAPAKATW IOXUPLOHO:
e «Avnouvdptnon f eivat ouvexng oto X, kai n ouvaptnon g eivat ouvexnig oto f(X,),

T0Te N oUvOeor) Toug gof eival ouvexng oto X, ».

1) Na Xapaktnpioete Tov mapamdvw (oXUPLOHO YPA@ovTag 0To TETPAOLO 6ag TO YpAupua A, av
glvat aAnéng, N to ypappa VY, av sivat yeudnc.

(Movadeg 1)
2) Mpayte Mapddelypa OXETIKO PE TNV amAvinon oag oTo epwtnua (1).

(Movadeg 2)

A3. Na xapaktnpiocete Kabe pia amd Tig mapakdtw mPoTdcelg pe Zwoto (Z), av eival cwoTtn N Je
Adbog (A), av sivat AavBacpévn :

a) Mia ocuvexng ocuvaptnon f dwatnpei mpdonpo os kabéva amod ta SlAcTAPATA 6TaA OToid Ot
Oladoxikeg pileg Tng f xwpilouv To Medio oplopoU TnG.
B) Av n ouvdptnon f eival cuvexng oto [OL,B] pe (o) <0 kat umdpxet ée(a,B) WoTE

f(§)=0, tote kat’ avaykn f(B)>0.
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Y) H ypagki mapdotaon tng cuvaptnong —f eival cuppetpikn, wg mpog tov aova x'X , tng
YPa@IKNG mapaoctaong tg f .

8) Av 1lim f(x) = 40— oo Téte lim ——=0.
X=X, x—>xof(x)

€) 'Ectw pia cuvdptnon oplopévn 6 €va oUVOAO TNG HOPYNAG (a,xo)u(xo,B) kat | évag
TPAYHATIKOG aplBpog. Tote toxUel n looduvapia:
imf(xX)=1< Lirrgf(x0 +h)=0

(Movadeg 10)

OEMA B

Aivetai n ouvdaptnon f:R — R n omoia eival dptia, cuvexng oto R Kat yvnoiwg povotovn
oto [0,+) pe f(0)=4, f(4)=0 kat lim f(x)=—x
B1. Na Bpeite tn povotovia tng o€ 6Ao 1o R Kat To 6UVOAO TIHWYV TNG.

(Movadeg 5)
B2. Na amodei€ete ott opiletai n fof oto R Kat va tn PEAETAOETE WG TPOG TN HOVOTOVia 6TO
[-4,4].

(Movadeg 5)

Bs. Na Bpeite to 6pto: lim L .
X4~ f(x)

(Movadeg 5)
Bs. Av g(X) =f(x+1) —f(x)+1, tote:

i) Amodeigte 6t g(0)+g(@)+g(2)+9(3)=0.

(Movadeg 3)
ii) Na amodeifete ot unapxet p e[0,3] tétolo wote va oxvet f(u+1)=F(u)-1.

(Movadeg 7)

OEMAT

Aivetat ouvaptnon f:R — R yia v omoia toxUet : f(x)+2f (X) = 2nux —3x, yia ke x e R.

. Na amodei€ete 6u f(0)=0.

(Movadeg 2)
2. Na amodei€ete 6t yia kabe X >0 oxvet f(x)<0.

(Movadeg 5)
. Na peAetioete v f wg MPoG Tn GUVEXEL OTO X, = 0.

(Movadeg 3)
4. Na amodeiete ot n T eivatl mepuren.

(Movadeg 5)
Is. Av umoBécoupe dtu n f eival ouvexig oe X, #0 amodei§te 6t n f eival ouvexig kat oto —X, .
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(Movadeg 5)
Fe. Av umoBéooupe otLn f eival ouvexng, 1ote va amodeifete Ot n e€icwon f(x) =X-1 éxel

TouAdxiotov pia pila oto dwactnua (0,1).
(Movadeg 5)

OEMA A

Aivetau n ouvaptnon f(x)=x>+2x+1

Aq. Aodei€te 6Tin T eival avuiotpéyiun kat Bpeite to medio opiopol tng f .
(Movdadeg 4)

A;. loxUer —1<f7(0)<0.
(Movadeg 2)

A;. NMa k@de X, X, € R anodeifte o1t 1oxveL: ‘f‘l(x)—f’l(xo )‘ < %|x—xo|.

(Movdadeg 4)
A4. Amodei€te 6tin ™ eivat ouvexic.
(Movadeg 3)
As. Tvwpilovrtag 6Tt ot cuvaptrocelg T kat f~' €xouv to B0 €idog povotoviag va amodeifete 6T n
e€iowon T (x)+x®+1=0 éxet povadikr Aon oto R .
(Movadeg 3)
As. Oswpolpe t ouvdptnon g:R - R pe g(x)=f (X)—x .
i) Na amodeiete Ot yia kABe X, X, € R pe X, #X,: 3 < 9(x,) ~9(%;) < L
2 X; =X, 2
(Movadeg 3)
ii) Na amodeigete ot n e§iowon g(x) =0 €xel o mMOAU pia AUon.
(Movadeg 3)
iii) Av £ eival n povadikn Alon oto epwtnua (As), va emAubei n aviowon
f(-1+&-g(2x+1-npx)) <€ -1.
(Movadeg 3)

Ko emroyio

H ekmovnon tou Slaywviopatog £ytve pe tn BonBsia EOsAovtwy EKTaldsuTikwy:

To @épa B™ empueAndnke o PoucsodAng HAiag, Mabnuatikdg tou MNupvaciou & Aukeiou Aswvidiou.
To Oépa I empeAndbnke o XAtog Mewpylog, Madnuatikog amo to PEBupvo.

To @épa A™ empeAndnke o Navteprig Avopéag, Madnpatikdg-MSc tou 2ou MEA HpakAsiou Kprtng.
O €MOTNPOVIKOG £AEYXOC TTpayHatomolntnke amo toug KwvotaviomouAo Kwvotavtivo kat Motedko

BaoiAslo.



