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Ta xafGtepa @povriotipia tns néAns

Al. 2xoAwO BLBAio 0gA.76 Bewpnua eVOLOUECWY TIUWV
A2. IxoAwo BLBAio oel.155 Oplopog

A3. IxoAwo BLBAio ogA.216

A4.

a)Z B)Z y)A 8)A g)2

OEMA B
Bl

lMNa va opiletal n h npénet h(x) # 0. Eivat

h(x)=0& ﬁ=%®x=1.

Apa D = (1, +00). O t0mog tng f eivat

1
g(x) \/E+ﬁ_x+1

f(x)zh(x)zﬁ_%_x—1

Eniong, D, = Dgp, = Dg N Dy, = [1, +00) kaw 0 TOTOG TG glva

1 1 2 [ 14? 1
r(x) = xhx=<x+—>< x——>= X —(—) =x——
() = g(nG) = (Ve + =) (Vi - =) = (V)" - (= .
B2
H f elvaw ouvexng kot mapaywyiotun oto (1, +0) pe
, _ O+ =D -+ D=1 2 ,
f'x) = D)7 =~ G < 0ywx kGBe x € (1, +0).

Apa n f eivat yvnoiwg ¢Bivouca oto (1, +00) dpa kat 1-1, emopévwg avtlotpédeTal.

Adou n f eival cuvexrig cuvdptnon, To medio oplopoL g avtiotpodng f 1 eival to Voo TLHWV TNG f.
Elvau

(L +0)) = (Jim f(x), lim, £(0) = (1, +e0),

' . . x+1 . X
apov lim f(x) = lim =—= lim = =1 ka
xX—>+00 x—+oo x—1 xX—+o00 X
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y ) I x+1 +

= = (0]
xlgl’rf X x—}+n’11+ x—1

Sottx — 1> 06tavx - 1%,
lNa tov Tumo NG avtiotpodng, AUVOULE WG MPo¢ x TNV €lowaon

x+1 y+1
xX)=y& =y x=——y%*1
f)=ye_—=y =17

Apa o TUTog TG avtiotpodng eival £ ~1(x) = % = f(x), x € (1,+x).

xXx—

B3
H r(x) eivaw cuvexng oto D, = [1, +0) dpa Sev €xeL KATOKOPUPHEG OLOUUITTWTEC,.

YrnoAoyiloupue
lim r(x) = lim (x ——) = +oo,
X—+00 X—+00 X

EMOPEVWC SeV €XEL OPL{OVTIEG OLOUUTITWTEG.

EA€yxou e yla TAGYLEG ACUUMTWTEG:

1
r(x X ==
limﬁ=lim = lim 1-—==1
X—>+0o0 X X—+0o0 X X—+0oo X
Kol
. . 1 .
lim (r(x) —x) = lim (x———x) = lim ——=0
xX—+00 xX—>+00 X X—+00 X

Apa ny = x eival mAdyla acVuUnTwTn (6ev EAEyXoUpE yla x — —oo Aoyw tou nediou opLopou).

B4

M'vwpilovpe (')uf‘l(f(x)) = X, EMOUEVWC
1
(f‘l(f(x)))2 =1+4r(x) ©x*>=1+4r(k) @4(1—;)+1 =x?ex}?—4x>—-x+4=0

OLmuBaveg pilec elvat ol Stapéteg Tou otabepou opou 4: +1, +2, +4.
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BA£moupe ot To 1 gival mpodavig pila kat kavovtag oxnua Horner, n e€lowon ypadetat tooduvoua

(x—1(x?-3x—4)=0.

¢ omoliog ol pileg eivatotx = 1, x = 4 kot x = —1.

OLpileg x = —1 kot x = 1 anoppintovral 8LOTL Sev avrkouv oto Tedio oplopou. Apa n Avoh elvatx = 4.
OEMAT

ri)

H f elvat ouvexng oto medio oplopou tng [0, +90) dpa elval CUVEXAG KOL OTO Xo=2.
lim f(x) = lim (—2x+4+et)=—-4+4+et =¢?
X—2— X—2—
lim f(x) = lim (—x? +4x—-3+1)=-4+8-3+1=1+21
xX—2+ xX—2+
MpéneLkat apkeie? =14+ Aee? =1 -1=0

Npodavic Abon n A=0 eivar povadiky adou oxveL N Paotkh avicotkr oxéon et = A + 1 kau n wotnta
LoxVeL pévo oto 0

M2) H f eivat cuvexng oto nedio oplopoL g [0, +0)

L (—2,0<x<2
f(x)‘{—2x+4,x > 2

MNa x>2:
f'(x) =0 =—-2x = —4<x = 2 anopinteTal
f'(x) >0 =—2x > —-4<x < 2 anopintetal

f'x)<0ex>2

‘Exoupe f'(x) < 0xe(0,2) U(2,+0) kat n f eivat cuvexng oto [0,+0) Kat 0To X0 =2. Apa n f eival pBivouca oto
[0,+c0).

H mapouotdiet oAkd péyioto to f(0) = 5 otnv Béon x,1=0
r3)

a) n f elvat ouveyng oto [0,3]
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n f elvat mapaywyioipn oto (0,2)(2,3)
E€etaloupe TNV MapoywyLoluoTnTa oTo 2.
‘Exoupe:

o lim f9S@ _ yyy Z2ASTL oy 22

-2(x-2) _ )

xX—>2— x—2 xXx—>2— x—2 Xo2— X—2 x-2—

°
x-24+  X—2 x—-2+ x=2 x-24+ x—2

x-2

— 2 - 2 _ —(v—2)2
lim f(x) f(2)= lim x%+4x-3 1= lim x%+4x 4-= lim (x=2) —0

x—-2+ X—2

To -2#0 apa n f Sev elval mapaywyioln oto 2. Aev LoxUouV oL tpouTtoBEceL; Tou OMT.

r3)

B)

- -5
ML BS@ _ 05 _ s

Eilvail

3-0 3 3
E€etaloupe av untdpxel £€(2,3) TETolo wote

12 1

f’(f) = _§©'2€+4=—§<:>—2E: —g__<__’>_ 2”; — _?7<:>§=% 2

3

AeKTO

r4)
‘Exoupe y’'(t)=0,5 pov/sec

‘ AM Y

Elvat ecbw—OA =3
Qg npog t: edw(t)= @
, . . 2 ' _y@®
Napaywyilw Kot exw: (1+edp*w(t))w’( t)= -

Tnv t=to: y(to)=1, x(t0)=2, y’(t0)=0,5

y(t0) 1

edw(to)= ——=>

‘0,5
- _ 025

2
1+(0,5)2 1+0,25

apa w(to)= = (0,2 rad/sec
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Oéua A

Al. f ouvexng kot mapaywyiolun oto (0,+o°)

1
Inx+ax,, (Inx+ax) x—(nx+ax)-(x) (Fta)x—(nx+ax) 1tiax—inx—ax 1-Inx
()= e ( oo _(Gre) ) it g

x x2 x2 x2 x2

1-Inx

f(x)=0 &

=0 © 1-Inx=0 © Inx=1 © x=e

x2

f M oto (0,e] kar f | oT0 [e,+°0)

, o Ine+a-e 1+a-e
H f mapoucotalel oto x=e oAlko péyloto To f(e)= — > f(x)<

S v KABe xE(0,+°)

AT to cUVOAO TLHWV TG f €xoupe oTLf(x) <1 + é yla kaBe x€(0,+00)
1+a-e

. . 1. 1 1
Onote npemnel =1+; = ot o=1+ - S o=1

A2.
Opilw f(x)= lm:x oto [%, 1] ¢ (0,+o0)
f ouveyng oto [%, 1]
1, Ins+s  —In2+s R
f(5)= —22 = ——2 =-2In2+1= -In4+lne =In- <0
2 > = 4
2 2
f(l): in1+1 -1>0

1
apa f(%)-f(1)<0 , OTOTE amo Bewpnua Bolzano , umdpyetl TouAdxLotov Eva xoe(%, 1) tétolo wote f(xo)=0

n f elvat yvnolwg povotovn oto (%, 1) c(0,e] apa kat 1-1, onmote n xoe(%, 1) eivatl n povadikn pila tne f oto
(0,e].

H f elvat ouvexng kat yvnolwg pBivouoa oto [e,+o°) dpa
. 1
f(lesteo))=( lim f(x),f(e) ]= (1, 1+3]
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1a
lim (nx+x)r _ lim =1

x—+00 (X)) x—+oo 1

Inx+x

)

Jim f(x)= lim (

E sls
S

Eddoov O¢f ([e,+2°)), n f(x)=0 eival adUvatn oto [e,+o°)

JUVENWCE N xoe(%, 1) elvat n povadikn pila g f(x)=0.

A3.
L) 210 [e,+°°)
f(x)=f(4) ©x=4 mpowavng pila

ka1 fyvnolwg povotovn, apa kat 1-1 oto [e,+0) x=4 povadwn pifa g f(x) =f(4) oto
[e,+00)

210 (0,e]

£€XOUUE f(2):mzz+2

kL f(4)= Ind+4 _ 2In2+4 _In2+2

4 4 2

apoa f(2)=£f(4)
omote f(x)=f(4) €xeL pla v x=2

kal f yynolwg povotovn, apa kat 1-1 ato (0,e] x=2 povadikn pua g f(x)=f(4) oto
(0,e]
1) 2¥X<x? oto (0,+°°)
x>0 in2 Inx Inx n2 In2+2
& In2<In¥* © xIn2<2Inx & — S e tlz—+1ef(x) 2——x€(0,+x)

oto (0,e]

f(x) = m22+2 ef(x)=f(2) © fywolng adéovoa & x=2 apa x€[2,e]
07O [2,400)

f(x) = e ef(x)=f(4) © fywmolwg edivovoca & x<4 dapa xE€[e,4]

2

Tuvenwg x€[2,4]

A4,
g(x)=fle)—

E(0) =), 1900l dx= fi' 1g ()|
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Bétw x=lnu &
(x)’dx=(Inu)’du

dx:l du
u

1
x=-In2 - u=;

x=0 > u=1

1-lnu  du

= SEQ= f; If (W) - f'(w)|du

1-lnu  du

u u

=S 1f ) Ffa -

f'(u)>0 yLa kabe ue[%,l] c(0,e)

<u<xo e fyvnolwg avéovoa & f(u)<f(xo) & f(u)<0 & [f(u)|=-f(u)

N | =

Xo< U <1 & fyvnoiweg abéovoa & f(u)=f(xo) © f(u)= 0 & |f(u)|=f(u)

AP E(Q) == G f2 @) du + [ G @) du=-E; [P @L° +E; @}, =

1 1 1 1 1 = 1 1 1 1 1 1
=- Efz(xO)+Ef2(E)+Ef2(1)— Efz(xo) f("g) 2 Efz(5)+5f2(1) =E(1—2In2)2+512=E(2—4In2+4ln22) ™

EmpéAeia:

KoAaitlidng ©g0dwpog, Mavayou Mewpylog, Mewpyladne Kwvotavtivog, Zwtnpdmoulog Apng, MaoxdAng
Nikag, Zmupomoulog Mavaywwtng, Owkovouou EAévn, Nt{oupomdvog Anunteng, Ntipepng Zmipog, Ztaka
Evayyelia, Xacaleupng @davog, Ztavpakdkng Navvng, Zmavakng MydAng, Bapdouldkng Nikog, KohokuBd
Baolwkr), MNpwtag AnuAtpng, Aoulakdag Tlwpyog, Zéviog MavaywwtngMetpd Zwr, Kopayswpyog
OepLotokAnc, Kopoapmetdkn Aopvikn

ko Ta Kévrpa AIAKPOTHMA: TMewpaidg, Kepatoivt Tapmoupla, Atadiktuako, Kepatoivt AudLaAn, Nikata,
Aaputia, Mooyaro, Katepivn,Meplotépt Kévipo, KaBala,Kiato, Phobén Wuyiko, Neplotépt Néa Zwn



