OeTIkNG & TexvoAoyikng Kareubuvong

ZATnHa 1o

MaOnpaTtika

N Aukeiou 2001

A.1. AivovTail ol piyadikoi apiBuoi z1, z,. Na anodeifete oTI: |z1 - 2ol = |z4 - |zJl.

Movadeg 7,5

A.2. Na xapakTtnpioeTe TIC NPOTACEIC MOU AKOAOUBOUV, ypdpovTac oTo TETPAdIO oac TNV
evoeién ZwoTo n AaBog dinAa oTo ypduua nou avTioToIXEl 0 KOs NpoTaon.

MNa kabs piyadiko apiBuo z 1oXVEl:

a

o< B

Ly

. \2\2 =zz

z, =3+4i ka1 z, =1-/3i,

Movadeg 5

va YpAyeTe aTo TeETPAdIO oag Toug apiBuoug Tng ETAANG A kal dinAa ot kaBe apiBuod To
ypaupa Tng ZTAANG B £T01, WOTE va NpokUNTEl 100TNTA.

STAAN A ZtnAn B

1. ‘21 -22‘ a. 4
2. ‘212‘ B. 2
3. ‘22‘2 y. 25
a. - ‘ zj‘ 5. -5
5. ‘i 22‘ € -2
oT. 5

Z. 10

Movadeg 7,5



B.2. Av yia 1o piyadiko apiBuo z ioxvel |z| = 1, va deieTe OTI:

-1

Z=——

z
Movadeg 5

Anavrnon:
Al.@swpia napaypagpog 2.3 oxoAikou BiBAiou.

. ZWaTO
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. Aabog
. ZWaTO
>waTo
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Bl.
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DoQ < N

B2.|z| =1 dapa |z|]°=1

ZATNHa 20
‘Eotw f pia npayparikn ocuvapTtnon Pe TUno:

ax?, X<3

) =1 1. g

, X>3
X-3

a. Av n f gival ouvexng, va anodei&ete 0TI a = -1/9.
Movadeg 9
B. Na Bpeite Tnv efiowon TNG spanTopevng TNG Ypagikng napacrtacng Ci TNG
ouvaptnong f oto onueio A(4, f(4)).
Movadeg 7
Y. Na unoAoyioeTte To egBaddv Tou XwpPiou NoU NEPIKAEIETAl ano Tn ypagikn napaocracn
Tng ouvaptnong f, Tov a€ova x "X kai TIG eubeiec x = 1 kar x = 2.
Movadeg 9
Andavrnon:

a. A@ou f ouvexng sivai:

lim f(x) = lim f(x) = f(3) = %
x—37 x—3"



'OpwG:

lim f(x) = lim (ax?) = 9a
x—3" x—3"

X-3\” _ X-3
lim f(x) = lim 4% ) _ lim( © j:—l
x—3"

x—3" (X - 3)' T

'ETOI: 90 =-1. Apa a =-1/9

B. Tax > 3 pe f napaywyioiun wg NnAiko napaywyicigwyv ouvapTioEwyY

P12 _l=e?)(-3)-(-e )03y —ex-3)-(-e)
X -3 (X-3)2 (X-3)2
Coxe™43e™ —lte  —xe™ 44e -1 (4-x)e -1

(x-3) (x-3)’ x-3)
'ETOI:
F4)y-—L
(4-3)°
Kal agou:
1_e4-3 l—e
==

n €€iocwon TG £/vn¢ €ivai:

y-(l-e)=-1(x-4) > y=-x-e+5

y. Eneidn yia x € [1,2] eivar:
f(x)= —éxz <0

'EXOUME:
20 1x° ]
L33
L9 93]
1[x*1 18 1
=4 —| — [y [
91 3], 93 3
—l-z—l T.LOVadE
03 27 °
Mapatipnon

Eneidn otnv ekpwvnaon Tou BpaTtog Osv JIEUKPIVICETAlI av OTO EpWTNUA Y N TIWN Tou a
npenel va Angdsi wg -1/9, napatnpoupe OTI:

(i) av 1o a AnYBei wg -1/9 TOTE N TIYA Tou guPBadou eival:

7
E=— 1. novédec.
27 u o



(ii) av Opwg Ogv UNOVOEITAl KATI TETOIO TOTE N AUON Ba £X&l WG €ENG:

e avax0ToTe f(x) >0 onodTe :
5 Ta ,
E= J.ax dx = 3 T.LLOVAOEC,

e ava<0Tore f(x) <0, onoTe:

2
7
E= —J.axzdx = _?a T.LOVASEC.
1

ZATnHa 30

MNa pia cuvaptnon f, Nou €ival napaywyiociyn oTo GUVOAO TwWV NpayuaTikwv apibuywv R,
IoxUEl OTI:

3(x) + BfA(x) + vy f(x) = x> - 2x*> + 6x -1 vyia kdBe x € R,
onou B, y npaypatikoi apiBuoi pe B < 3y.

a. Na Ocsi&ete 0TI N ouvapTnon f Oev £xel akpoTara.
Movadeg 10

B. Na 0Oci&eTe 6T n ocuvapTtnon f gival yvnoing au&ouoa.
Movadeg 8

Y. Na Oci&ete o011 undapxel povadikn pida Tng €€iowong f(x) = 0 oTo avoikTo diaoTnua
(0,1).
Movadeg 7
Anavrnon:

a) Agou f napaywyioiun oto R, napaywyifouphe TNV DOCUEVN OXECN Kal EXOUUE:

3°X)f (X)+2Bf(X)f (X)+7f (x)=3x"-4x+6, xeNR

AnAadn:
F ) [BX)+2B f(x)+y]=3x"—4x+6, xeNR (1)

'OpwG:
3F7(x)+2B f(x)+y>0 7yiakébex €N

apou: a=3>0 kar A=4p*-12y =4(p*°-3y) <0

kKal 3x*-4x+ 6 >0  vyia KaBe x eR

apou: A=16-126<0 kai a=3>0

OnoTe ano Tnv oxeon (1) naipvoupe: F(x) >0 yla kabe x € N

Enopevwg dsv unapyouv akpoTara.



B) Eneidn givar F(x) > 0 vyia kabe x € R, npokunTel 0TI n f €ival yvnoiwg au§ouaoa
oTo ‘R.

y) Eivai:
FX)+B (X)) +y f(x)=x’-2x"+6x -1, xeN

OewpoUue TN ouvapTnon:
g(x)=x>-2x*+6x-1, x€[0,1]

H g eival cuvexng oto [0,1] kai
g(0)=-1<0
g(l)=4>0

‘Apa, ano ©.Bolzano, undapxel €va TouAaxiotov Xee(0,1): g(xe) = 0 (2)

MNa x = Xo n OOCWEVN OXEON YPAPETAl:

LX) B (x )+ (%) = 8(X,)
onoTe ano Tnv oxeon (2) ivai:

S [ x)+Bf(x)+y]=0  (3)
'OpwG:
fi(x)+Bf(xo)+7>0
Mari:
A=p*—4y=(B"-3y)-y <0
AuTO cupBaivel yiaTi:
B2 <3y ondte y>0, dpa -y<O0

(B°-3y)-vy<0 '
Enopevwe, and Tnv oxeon (3) npokUNTEl OTI UNAPXEI £va TOUAAXIOTOV Xee(0,1):

Apa:

f(xo) =0
kIl €neidn n f eival yvnoing avouoa oro (0,1), npokUnNTel OTI N AUON X €ival
pyovadikn orto (0,1).
ZATnHa 40

'EoTw pia npayuaTikn ouvapTtnon f, OUVEXNG OTO CUVOAO TWV MpayuaTikwv apifuwv ‘R,
yla TNV onoia 1oxUouV Ol OXECEIC:

i) f(x)=0, vyiakabex e R

iy f)=1-2x[ tf2(xt)dt , yia kaBe x € R.
0

'EoTw akoun g n cuvaprtnon nou opileTal and Tov TUNO:

yla kabe x € ‘R.



a. Na Jci&eTe oTI I0YUEL:
f'(x) = - 2xf%(X)

(onou f'(x) €ival n napaywyog Tng cuvaptnong f).

Movadeg 10

B. Na Oci&eTe 0TI n ouvapTnon g eivalr aTadepn.

Movadeg 4

1
Y. Na dei&eTe 0TI 0 TUNOG TNG ouvapTtnong f eivar: f(x) = T2
+ X

Movadeg 4
8. Na Bpeite T0 Opi0  lim (x f(x) nMZX)

Movadeg 7

Anavrnon:

a) Octoupe x t = u kal dia@opifoupe wg Npog t.
'ETol exoupe d(x t) = dun x dt = du

Akoua yia
[ )

0 kai
X.

0 £XOUME U
1

t =
t = 1 &xoupe u

Apa:
FO)=1=2" [¢f > (etydt =1=2[ x*tf * (xt)dlt =1 - ZI.ufz(u)du

Eneidn n f eival ouvexng oto R, npokUNTEl OTI N CUVAPTNON

X

[uf? @)du
0
gival napaywyioiun oto R. Apa: f (x) = -2x F£(x)

B) H ouvaptnon g €ival napaywyioiun oto R YE:

S (D NS B €5 W
) (f(x) xj O

—2xf?
= T2 g ax=0
S (%)
yla kaBe x € R. Enopevwe n g(x) orabepr.
Y) (@' Tpdnog)

Eneidn n ouvaptnon g eival otabepn dnAadn g(x) = c yia kabe x € R, Ba cival yia
x = 0:g(0) =c.

Akoua:
1 1
0)=— 0> =——
070" 70



onoTe:

1
—=C
f(0)
Ano tnv (ii) yia x = 0 gxoupe f(0) = 1.
Enopevwg: ¢ = 1.
Apa: g(x) = 1 kal AOyw TnG:
1 2
gx)=——-x
JS(x)
NPOKUNTEL:
1 ) ) 1 1
1= —-xol+x =—— f(x) = =
S (x) JS(x) I+x

Y) (B' TpONOG)

Ano f' (x) = -2x f(x) ka1 eneidn f(x) = 0 yia kabe x € N civai:

G
IRE)
f

1YL,
(%j‘(’”

Apa:
=x"+c, ceNR
JS(x)
'OpwG:
£(0) = I—Loufz(u)du ~1
'‘ETOI:
b
Q.
1=c
Onore:
1 2
=x"+1
JS(x)
Apa:
S =—
+1

0) Enopevwg:

v () 2 = x L u2x=

+x?

= 1+xx2 nu2x, xeN



'EXOUE:

X X X
2x| = 2x| <
Tyt ‘Hx2 12 1+x7
onoTe:
X X
< , XeNR
e M 1+x?
n
| x| x
- < < , XeNR
1+ x7| (H 2 j 1+x?
'Ouwe:
lim ~=0
x—)+ool+x
onoTe:
lim |——|=|lim ——|{=0
xa+oo1+x x—)+ool+x

SUppva AoInov PE TO KPITHPIO NAPEPBOANC NPOKUNTEI OTI:

lim( ad 5 77/,12xj:0
x>+oo\ |14 x



