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MAOHMATIKA OETIKHZ KAl TEXNOAOIKHZ KATEYOYNZHZ
1° AIATQNIZMA - ENAEIKTIKEZ ANANTHZEIZ (KegadAato 1, 2)

OEMA A

1. BAéne ox0AkO BiBAIO «MaBnpatikd BeTIkNG Kal texvoAoylkng Kateubuvong»,
oeAida 194 (Bewpnpa EVOLAPECWY TIHWYV).

2. BAEme 0x0AIKO BIBAIO «MaBnpatika BTIkAG Kal TexvoAoylkng KateuBuvong»,
ogAida 97

3.  1)3, 2)3, 3)A 4)3, 53, 6)A T7)A 8)A 9)A.

OEMA B

1. Eivar 1=—i*. Emopévwe €XOUpE:
|iz+2i—i2|=|z+3|c>|i(z+2—i)|=|z+3|<:>|i||(z+2—i)|=|z+3|
Slz-(=2+i)|=]z-(=3+0i)|. (1)

Apa 0 YEWHETPLIKOG TOTTOG TWV EIKOVWY TOU Z oTOo Ptyadiko emimedo ival n pecokdbetn,
£0Tw (€), TOU EUBUYPAUUOU TUAKATOC PE AKpa ta onpeia A(-2,1) kat B(-3,0).

Av z=X+Yi, amo v (1) EXoupe:
X +yi—(=2+i)|=|x +yi—(-3+0i)| <
|(x+2)+(y-D)i|=|(x+3) +Yil =

JX+2)2+(y=1)? = (x+3)* +y? &
(X+2)°+(y-1?=(x+3)°+y* <
X+y+2=0

2. a) Ao toug mapamavw Hyadlkoug Z = X + Yi, EAAXIOTO PHETPO EXEL AUTOG TTOU ATIEXEL
NV eAdxiotn amdéotacn amo tny apxn 0(0,0). Emopévwg n €lkova tou givatl to onpeio
TOMNG TNG (€) HE TNV KABeTn amo to O mpog TNV (€), TMou €xel eiowon Yy = X . AUvovtag to

olUoTnua {y 5 Bpiokoupe OTL TO onpeio TOPAG Twv Ouo gubslwy ival To (-1,-1)

KAl apa o Ptyadikog PE To EAAXIOTO HETPO eivato z=-1—1i.

YeAida 1 amo 4
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B) Eivat |z—2—i|=|z—(2+1)|. Emopévwe n eAdxiotn i tou |z -2 il ivar n anéotaon

_2+1+2] 52
e 2

TOU onpeiou M(2,1) amo tnv subcia (€), dnAadn sivat n d(M, )

y) Eivat ekeivog o ptyadikog z pe Im(z) =0 . Emopévwg o ptyadlkdg autdg eivat n
TETUNHEVN TOU onpeiou TOPNG TN (€) ME Tov dfova X'X . Av BEcoupe otny e€iowon
X+y+2=0, y=0, Bpiokoupe X =-2, dpa o Ptyadlkdg mou ntape ivato z=-2.

3. O YEWHETPLKOG TOTOG TNG £IKOVAG TOU W OTO HLyadlko emimedo eival KUKAOG HE KEVIPO

K(1,2) kaw aktiva p=1. Apa n eAaxiotn Tpr tou |w—2| eivat ion pe d(K,e)—p = 5\25 1.
OEMAT
1. ‘Exoupe

N — N 2 —2 J— — — —
|W+Z|:|W—Z|<:>|W+Z| =|W—Z| S W+Z)(W+2)=(W-2)(W-2)

(W+ z)(w +E) =(w —E)(W— Z) Kal PETA TG mpdagelg mpokumtel WZ = -Wz, apa o
aplBpég WZ gival avtaotikog.

2. Wz = (o +if ())(B* —if (B)) = (a’B° +F (o) (B)) + (B*f (cr) — ”F (B))i

Kat emeldn o aplBudg Wz eivat @pavtaotikdg mpémel Re(wz) =0 omdte mPoKUTTEL

f(a)f (B) = —o?p? <O.

f((x)XS—f([_)))X+5: i f(o)x® im fla)
(B)X?+f(a)x=3 x>=f(B)x* x>=f(B)

Emopévwg lim X = +00
X—>—00

3. Na v f oto didotnpa [a,B] woxvouv:
e Eivai ouvexng oto [a,B], amd tnv umobeon.

e F()f(B)=—a?p?<0

YeAida 2 amo 4
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Apa cUpgpwva pe to Bswpnpa tou Bolzano n e€iowon f(x) =0 Ba €xel pia TouAdxiotov
AUon oto (a, B), OnAadn n ypa@ikn mapdaoctaocn tng f Oa éxel pe tov afova Xx'x
TOUAQXLOTOV €va KOO oneio.

OEMA A

1. Na tuxaia X, X, € R pe X, <X, €xoupe € <e* kat pe mpdobeon katd PEAN
TTPOKUTTEL X, +€™ < X, +€* . Emopévwg X, +e™ —1< X, +e* -1, dnAadn f(x,;) <f(x,).

Apan T eival yvnoiwg al€ouca oto R, emopévwe kat “1-1”, omdte aviioTpéPeTal.

2. Eivat ¥ =1-x < e*+x-1=0<f(x) =0. Npopavag Abon n X=0. Emedn n T eivat
yvnolwg avfouoa, dpa kat “1-1”, n Abon autn sivat yovadikn.

3. Agou n T eivat yvnoiwg av€ouca éxoupe:
() -x+1)>1le
F(F(FO)-x+1))> (1) <
f(X)-x+1>f()
f(X)-x+1l>e<e
X+e*-1l-x+1>e <

g >e e

Xx>1

4. a) ‘Eotw 6t n g dev eival yvnoiwg atgouoca, tote Ba umdpxouv X,,X, € A, pe
X, <X, , WOTE:
{g(xl) >g(x,) )

o s o) g(x,)+e® >g(x,)+e’) < 2x, +1>2x, +1 X, > X,

aromo, dpa n g eivat yvnoiwg avfouoa.

YeAida 3 amo 4
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B) loxUel g(0)+e9(°) =1, mpogaviig kat povadiki Avon n g(0)=0 (mpokumtet
amod to (2.)).

5. (gog)(X) —g(1—x*"*) =0 < (gog)(x) = g(1—x**"*) kat emeldA n g ivat yvnoiwg

2012 2012

auvouoa dpa kat “1-1” mpokumtel g(X) =1-X"" < g(x) -1+ x~° =0. Oewpoupe Tn

ouvaptnon h(x)=g(x)+x*? -1, xeR.
Ma v h oto didotnua [0,1] oxUouv:

e H h ouvexng oto [0,1] wg amotéAeopa mpagewy cuvexwy cuvaptnoswy. (H g
glvat cuvexng amo tnv umébeon).

e h(0)=g(0)—-1=-1<0. (g(0)=0 amo 1o 4. B) ).
h()=g@)+1-1=9() >g(0) =0 (apou g yv. av€oucaq).

Apa h(0)h(1) <0. Emopévwg, oupgwva pe to Bewpnpa tou Bolzano n e§icwon h(x) =0,
éxel pia TouAaxiotov pila oto (0,1).

YeAida 4 amo 4
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