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B Aukeiou 2001

ZATnHa 1o
A.1. 'Eotw n noAuwvupikn eEiowon ax’ + ay1 X' + ... + a; X + ag = 0, ye aképaioug
OUVTEAEOTEC. AV 0 akEpalog p # 0 €ival pida TnNG €&iowong, va anodei&eTe OTI 0 p €ival
d1a1pETNG Tou aTabepou OPoU dg.

Movadeg 6,5

A.2. Na ypaweTe oTo TETPAdIO 0aAc TO YPAULA rou avTioToIXEl OTn OwoTh anavinon.

'EoTtw noAuwvupo P(x) kal p €&vac npayudTtikog apiOuog. Av 1o P(x) €xel napdyovTta TO
X—p Kal n(x) €ival To NnnAiko Tn¢ diaipeonG Tou P(X) YE TO X—p, TOTE:

a. P(x) =(x-p)n(x) +1
B. n(x) = (x-p) P(x)
Y. 0 BaBuoc Tou unoAoinou Tng diaipeong Tou P(X) YE To X-p €ival i00G PYE NNJEV

3. P(p) = 0.
Movadeg 6

B.1. Na xapaktnpiosTe TIC NpoTdoeI¢ MoU akoAouBouv, ypd@ovTac oTo TETPAdio oag Tnv
Evoeién ZwoTo rn AaBog dinAa oTo ypduua rnou avTioToIxEl 0 KGOs npoTaon.

a. H efiowon 3x3 - 5x + 6 = 0 éxel pilaTO 4 .
B. H efiowon 4x* + 5x%> + 7x + 4 = 0 éxel pila 10 2 .

y. H eiowon 6x° - 3x3 + 2x> - x + 2 = 0 dev éxel piCa 10 — 3 .
Movadeg 6

B.2. Na ypdweTte 010 TETPAdIO 0AC TO YPdULA Nou avTIoTOIXEl OTn OwaoTn anavrnon.
To noAumvupo P(x) = (4x + 5)29% 4+ x2%0! éyel napayovTta TO:
a.x +1 B.x-1 Y- X 6.x+%
Movadeg 6,5
Anavrnon:
A.1. Av o p = 0 cival pifa Tn¢ e€&iocwong, TOTE 31adOXIKA EXOUME:

ap' +a pt+..+ap+ta=0s

-1
do=-a,pP' -Qp " -..-a1p
— v-1 v-2
ao=p(-a, P = a1 P - ... - ay).
Eneidn ol p, ai, 4y, ..., Gy €ival aképaiol €neral OTI KAl 0
-a, p't - ayg pU? - ... - a; €ival akEPaIog,.

Anod Tnv TeAeuTaia 100TNTA NPOKUNTEI OTI O p €ival dIAIPETNG TOU dy.

A.2. H owotn anavrtnon sivai n d.
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B.1. a—- A BN yYy—>2

B.2. H owoTr anavtnon €ivai n a.

ZATNHa 20

MNa Tn ywvia a 1oxvel ot
5ouv2a-140uva-7=0.

a. Na dci&Te 0TI ouva = -3/5
Movadec 10

B. Av gminAgov IoxUsl N < @ £ 3n/2, va UNOAOYIOETE TOUC TPIYWVOMPETPIKOUC apiduouc
ny2a, ocuv2a kai eg2a.
Movdadec 15
Anavrnon:
a. H doopgvn oxeon ypageTal 1c0dUvaua:
5:(2ouv’a-1)-14ouva-7=0
10 ouv?la-5-14ouva-7=0

10 ouv’a-140uva-12 =0
5o0uvia-70uva-6=0

OfToupe ouva=y Me W e [-1,1] K EXOUUE:

5p2-7p-6=0

Eivar:
A =49 +120=169 >0
Oonorte:
° _ =169 _ 7_13——2——2’ dextn, a 01')—§e[—1,1]
AEETY 10 10 5 CTEORTE
7++4169 7+13 20
o = = =—=2 anoppintetor., apov 2¢ [-1,1
A 10 0 -1 pp ¢ [-1.1]
Apa: ouva = -3/5
B. And Tnv Baacikn TauToOTNTA:
nu?a + ouvla = 1, bue ouva = -3/5
EXOUME:
2
>a + —§ =1l¢e
nu 5
2aq = 1—3 =
nu o5
a0 = 16 o
nu o5
16 4
-+ |2 47
Hd 25 5
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Eneidn n<a<3n/2, eival nua<0, onoTe:

nuta = -4/5

Eivar:
. 2a=2nuaouva = 2- —ﬂ-—g’ —ﬁ
nu =ZnH = 5 5 —25

5 25 25 25

. ep2a = nu2a _ 24125 :_ﬁ
ow2a —71/25 7

2
e oguv2a=2o0uvla-1= 2-(—§] —1:2-3—1:§—1:—l

ZATnHa 30

O TpiTOC OPOG PIac apiBunTIKNG Npoodou (a,) €ival ioog e as = logl125 kal n diapopad
TN €ival ion he w = log>s.

a. Na dci&eTe 0TI 0 NpWTOC OPOC d; TNC NPodIoU gival iocog Pe TN d1APopa w.
Movadeg 8

B. Na unoAoyiosTe To aBpoioud A = dy; + Az + ... + dyg .
Movadeg 8

Y. Eotw (B,) Mia YEWUETPIKA Npo0odoC Ue By = a; KAl B, = d,, OMOU a; KAl d; O MPWTOG
Kal 0 deUTEPOC OPOG TNG Napanavw apiBuNTIKAC Npoodou avTiaToixda. Na unoAoyioeTe To
aépoiopa B = By + B3+ Bs+ ... + Bises + B2oo: -
Movadeg 9
Anavrnon:
a. Eivai: a; = log 125 = log 5° = 3 log 5.
Eneidn n npdodoc cival apiOunTIkA Ye diapopd w, £XOUME OTI:
a3 =0a; + 20 &

a; =as - 2w.

Apa:
a;=3log5-2log5 = log 5.

B. Enecidn sival :
a; = log 5 ka1 w = log 5, NpokUNTEI OTI:

a+(v-1ow-=

ay

log5+(v-1)log5 =

log5+vlog5-log5 =

v log 5.
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Enopévwg:
A=ay+0ay+ ..+ dy=
=21log5+22log5+..4+29log5 =
= (21 +22+ ..+ 29)log5.

'Ouwc TO ABpoioua 21 + 22 + ... + 29 cival adpoiopa d1adoxIKwV Opwv apidy.
npoodou Pe NPpwTOo Opo To 21, diapopd 1 kai nAneog dpwv 9. ONoTE

[2-21+09-1)-1]-9 _(42+8)-9 _50-9
2 2

21+22+...+29= =25-9=225

Apa:
A =225 1log 5.

Y. Enesidn n npodog (B,) €ival yewUETPIKN, 0 AOyoC Tn¢ Ba €ival:

x:&: 2Iog5:2
B, log5

onoTe:
By=Bi At =log5 2" =2"" log 5
Apa

B =By + B3+ Bs+ ..+ Biogg + Baoor =

log 5 + 2%21log 5+ 2%1log 5 + ... + 219% |og 5 + 22 |og 5 =
= (1 4+ 2% + 2% + ... + 21998 4 22000y |og 5,
'OuwC To d6poioua
1+ 2%+ 2% + ... 4 21998 4 22000 =
1+ (2% + 2% + ... + 21998 4 22000y =
1+ [2%1 4 222 + . + 22999 4 210007 =
1+ [(2) + (292 + ... + (29)%° + (2)10%] =

=14 (4" 4+ 4% + ... + 499 4+ 41900) =

1000 __ 1001
:1+4(4—l):1+f(4”°°—1):1+4 _4l
4-1 3 3 3
1 11
— 54].00]._5,25(4].00]. _1)

Apa:
B:%(41°°1—1)Iog5
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ZATnHa 4o

'BEotw Q(t) n Tiun &vog npoiovTog (oe ekaTovTadec XIAIAdsC dpaxMES), t €Tn WeTa TNV
KUukAo@opia Tou npoiovTo¢ oTnv ayopd. H apxikf TiR Tou npoiovrtoc nTav 300.000
OpPAXMEC, EVW META aANO 6 PYAVEC N TIUR TOU €iXE YEIWBEI OTO YIGO TNG APXIKNG TOU TIUAC.
Av gival yvwaoTo OTI IoXUEl

InQ(t) =at+pB, t>0
onou a, Be N, ToTe:

a. va deifete 0TI Q(t) =3 -4 via t=0
Movadec 10

B. va BpeiTe 0g NOCO XPOVO N TIUN Tou npoidvTog Ba yivel ion pe 1/16 Tnc apxIkng Tou
TIHAG,
Movadeg 8
Y. va Bpeite Tov eAAXIOTO XPOVO Yia TOV OMOio N TIYA TOU NpoidovToc dev unepBaivel To
1/9 Tnc apxIKAC Tou TIUAC.
Movadeg 7
Anavrnon:

a. ‘'Otav o xpovog gival t = 0, TOTE n apxikn TiuA 6a eivar Q(0) = 3, onoTe:

INnQ(0)=a-0+B =P

Apa:
B=1In3 (1)
MeTa ano 6 unveg (dnAadr YETA ano Piod £€1oC, t=1/2) n TIUR Tou NpoidvToc Ba
givar:
1 3
= |=z15=2
onoTe:
1 1
INQ = [=a-=+In3
2 2
Enopévwg:

In§:1a+ln3<:>
2 2
1
In3—|n2:§a+ln3<:>

—|n2=10,<:>
2

a=-2In2

a=1In2%)  (2)
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And Tnv oxéon In Q(t) = at+ B Adoyw Twv oxéoewv (1) kai (2) €XoupE:
In Q(t) = tIn22 + In3 &
In Q(t) = In22' + In3 &
In Q(t) = In3-22t o
In Q(t) = In3-4"

Apa:
Q(t) = 3:4°

B. Av sival:
1 1
Q) = EQ(O) = E'Q’

TOTE CUPPWVA PE TOV NPONYOUUEVO TUMO EXOUUE:

E :3.4_t @i
16 16

=4 o 47 =4"

Apa:
t=2 €m.

y. MNpéner:

|

Q(t)ﬁé-@(omqa)s—-s@

= ©

3-4" Sg<:>3-4‘t <o

w

4'<-o4'<3? o

Ok

1ol oase
4’( 32
(4">0 yiakabe t>0 ka 32> 0)

Eneidry 4'>0 yiakabe t>0 kar 32> 0, AoyapiBuiloupe TNV TeAeuTaia Kai

Bpiokoupe:
In4t>In32 = tln4 >2:In3
(> 2£n3(:)t2 2£n3®
/mna 2/n2
L
/m2
Apa:
t= LrB £t
m2 v
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