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Ta kafdtepa @povriotipia tns néfins

Al. 2X0AKO BLBALo 0eN.76 Bewpnuo EVOLOUECSWY TLLWY
A2. 2X0ALKO BLBALo oel.155 OpLlopog

A3. 2XoAKO BLBALo 0el.216

A4.

a)Z B)Z y)A O)A €)2

OEMA B
B1

lNa va opietai n h npénet h(x) # 0. Elval

h(x)=0& ﬁ:%@le.

Apa Dy = (1, +0). O tinog tng f eival

_g(x)_\/;+%_x+1
== x_%_x—l

Eniong, D, = Dy, = Dy N Dy, = [1, +00) Ko 0 TOMOG TG elvat

=(\/;)2_<i>2=x_l

() = gk = (VE+ =) (V7 W Tk

Vx ‘%>
B2

H f elval ouvexng kot mapaywyiowun oto (1, +00) pe

F(x) = (x+1) (x—(i)_—l()x:l)(x—l)’ - _ (x—21)2 < 0 yia k&b x € (1, +00).

Apa n f eival yvnoiwg ¢Oivouca oto (1, +00) dpa kat 1-1, emopévwg avtloTpédeTad.

Adou n f eival cuveyxrig cuvdptnon, To nedio oplopoL the avtiotpodng f 1 eival to cUVoo TwV TNG f.
Elvau

(L +00)) = (Jim_f(), lim, £()) = (1, +00),

' . . x+1 . X
adol lim f(x) = lim — = lim ==1 kat
x—+00 x—+o00 x—1 x—+00 X



o

[ AIAKPOTHMA

Ta kafdtepa @povriotipia tns néfins

x+1
llm fx) = xEHer 1= +o0

dotix — 1> 06tavx — 11,
lNa Tov TUTOo TG avtiotpodng, AUVoUPE WG TPog X TNV e€locwon

x+1 y+1
[—4
T

f(x)—y@ —,y#1

Apa o TUTog TG avtiotpodng eival £ ~1(x) = i—: = f(x), x € (1, +0).

B3
H r(x) eivat cuvexng oto D, = [1, +0) dpa Sev €xeL KATAKOPUPEG OOV UTTTWTEC,.

Yriohoyiloupue
: : 1
lim r(x) = lim (x ——) = 400,
X—+00 X—+00 X

EMOUEVWC SeV £XEL OPL{OVTLEG OLCUUTITWTEC.

EAéyxoupe yLo TAQYLEG OCUUMTWTEC:

1
r(x X ==
lim Q=lim X = lim 1-—=1
x>+ X xX—+00 X X—+00 X
Kol
l l ! 1 =0
im (r(x)—x)— im (x—;—x)—x_{r_zloo—;—

Apa ny = x eival mAayla acVuntwtn (6ev EAEéyXoULE yla x — —oo Aoyw tou mediou oplopou).

B4

M'vwpilovpe éuf‘l(f(x)) = X, EMOUEVWC
2 1
(f‘l(f(x))) =1+4r(x) ©@x?>=1+4r(x) @4(1—;)+ 1=x*ox3>—4x?2—-x+4=0

OLmuBavég pileg eivat ol Slatpéteg tou otabepou dpou 4: +1,+2, +4.
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BAémoupe otLTo 1 eival mpodavng pila kat kavovtag oxnua Horner, n e€lowon ypadetal .ooduvapa

(x—1D(x*-3x—4)=0.

NG omolag ot pileg eivatotx = 1,x = 4 ko x = —1.

OLpilegx = —1 kaw x = 1 anoppintovral d1otL dev avrikouv oto nedio oplopol. Apa n Avon sivarx = 4.
OEMAT

ri)

H f eivat ouvexnc oto medio oplopoul tng [0, +0) dpa eival GUVEXNC KaL OTO Xg=2.

lim f(x) = xligl_(—Zx +4+et)=—-4+4+et=¢?

X—-2-
lim f(x) = lim (—x?+4x—-34+A1)=-44+8-3+1=1+1
x—2+ x—2+
Npénelkatapkeie? =1+ Aee?r —1—-1=0

Npodaviic Avon n A=0 sivaw povasdiki adou toxVeL N Paowkr aviootkd oxéon e? > 1 + 1 kat n wotTa
LoxUEL povo oto 0

2) H f elvat cuvexng oto nedio oplopou tng [0, +o)

o (=2,0<x<2
f(x)_{—2x+4,x > 2

Mo x>2:
f'(x) =0 —2x = —4<x = 2 anopintetan
f'(x) >0 —2x > —4e<x < 2 anopintetal

ffx) <0e=x>2

Exoupe f'(x) < 0 xe€(0,2) U(2,+) kai n f elvat cuvexng oto [0,+90) kaL oto Xo=2. Apa n f eival pBivouca oto
[0,+0).

H mapouotdiet oAwkd péyioto to f(0) = 5 otnv B€on x,=0
r3)

a) n f elvat cuveyncg oto [0,3]
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n f elval mapaywyiown oto (0,2)U(2,3)

E€etaloupe TNV mapoywyLoLuoTnTa 01O 2.

‘Exoupe:
. x)—f(2 . —-2x+5-1 . —2x+4 . —2(x-2
e lim fQ-1@) _ lim = lim lim @=2) _ -2
xX—>2— x—2 xXx—2— x—2 xXx>2— X—2 x->2— X—2
. x)-f(2) . xX*+4x-3-1 . x2+4x—4 . —(x=2)?
. llmi:hm—zllm = lim ———=0
x—2+ X-2 x—2+ x—2 x—2+ X2 x—2+ X—2

To -2#0 apa n f Sev eival mapaywyicun oto 2. Asv LloxUoUuV oL TPOUTIOBECELG TOU OMT.
r3)

B)

N LOTO 05 _ s

Eivail

3-0 3 3

E€etaloupe av umapyel £€(2,3) tétolo wote

P 5. s _5_12 oo _ 17 _ 17
') = §®2£+4- §<:>2£— S5 2¢ = ?<:>§6>2
AekTo

r4)

‘Exoupe y’(t)=0,5 pov/sec

i AM _y
Etval ed:w—OA =3
Qg npog t: epw(t)= @

> b 2 L)
Napaywyilw kot exw: (1+ed*w(t))w’( t)= -

Tnv t=to: y(to)=1, X(t0)=2, ¥ (t0)=0,5

1

to
epw(to)= %:2

‘0,5
- _ 0325

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

apa w(to)= = 0,2 rad/sec
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Ofua A

Al. f ouvexnc kal mapaywyiown oto (0,+o)

1
Inx+ax,, (Inx+ax)"-x—(lnx+ax)-(x)r _ (;+a)-x—(lnx+ax) _1lt+ax—inx—ax _1-inx

f(x)=( )

x x2 x2 x2 x2

, x>0

1-inx

f(x)=0 & ——=0 © 1-Inx=0 & Inx=1 & x=e
X

f ™ oto (0,e] kaLf d oto [e,+o0)

' . Ine+a-e 1+a-e
H f mapouaoialel oto x=e oAko péyloto o f(e)= — > f(x)<

yla KaBe xE(0,+o0)

AT to oUvolo Tipwy TnE f €xoupe otLf(x) < 1 +§ ylo kaBe xE(0,+0)

1+a-e
e

. . 11 1
Omnote npemeL =1+; = ot o=1+ B < oa=1

A2,
Opllw f(x)= lm;'x oTo [%, 1] ¢ (0,+2°)
f ouvexnc oto [%, 1]
i+l 24
f(%)= # = # =-2In2+1= -In4+Ine =In§ <0
2 2
f(1)= In1+1 =150

1
apa f(%)-f(1)<0 , OToTE amno Bewpnua Bolzano , umdpxel TouAdyLotov éva xoe(%, 1) tétolo wote f(xo)=0

n f elval yvnoiwg povotovn oto (%, 1) c(0,e] &pa kat 1-1, omdte n xoe(%, 1) elvar n povadikn pila tng f oto
(0,e].

H f eivat ouvexnc kat yvnoiwg ¢pBivouca oto [e,+oo) dpa
fleee))=( lim f(0),f(e) = (1,1+7]
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1
. . Inx+x . Inx+x)r .t
lim f(x)= lim () = fjpm &9 gy 2o
x—+00 x—400 X x—+00  (x)1 x—400 1

= 11818

=]
=

Eddoov 0¢f ([e,+o°)), n f(x)=0 sivar adVvatn oto [e,+o°)

JUVENWCE N xoe(%, 1) elvaw n povadikn pia tng f(x)=0.

A3.
L) 210 [e,+o°)
f(x)=f(4) &x=4 Ttpoavnis pila

ka1 fyvnoilwg povotovn, apa kat 1-1 oto [e,+0) x=4 povadikn pila g f(x) =f(4) oto
[e,+0)

Jto (0,e]

£XOUUE f(2)=m2+2

Ko f(4)= n4+4 — 2ln2+4 :ln2+2

4 4 2

apa f(2)=£f(4)
omote f(x)=f(4) €xeL pila v x=2

kat f yvnoiwg povotovn, dpa kot 1-1 oto (0,e] x=2 povadikn pua g f(x)=f(4) oto
(0,¢]
l) 2¥X< x% oto (0,+=°)
x>0 n2 _ Inx Inx In2 n2+2
& In2< Inx? © xIn2<2Inx < — S— o tlz—+1 of(x) 2——x€(0,+x)

oto (0,e]

f(x) = ln22+2 of(x)=>f(2) & fywoiwg avovoa & x=>2 apa XE[2,e]
07O [2,+00)

f(x) = T of(x)=f(4) & fyvnoiwg @Bivovoa © x<4 dapa x€[e,4]

2

Tuvenws XE[2,4]

A4,
glx)=f(e")
E () =), 19G0l dx= fi 19 ()|
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fetw x=lhu o
(x)’dx=(Inu)’du
dx=l du
u

1
x=-In2 - u=;

x=0 2> u=1

du

ol v .

=fHIf @) S = I S T S EQ)= 1 (@) - f )l

f'(u)>0 yia kaBe ue[%,l] c(0,e)

< u<x e fyvnoiwg avfouvoa & f(u)<f(xo) © f(u)<0 & |f(u)|=-f(u)

N[

xo< u <1 & fyvnoiweg avéovoa & f(u)=f(xo) © f(u)= 0 & |[f(u)|=f(u)

AP E(Q) == [ f2 @) du + [ G F2 @) du=-[; FP@L° +E Wk, =

1 1 1 1 1 = 1 1 L 1 1 1
= ~F2{xo)+ 2 F2)+ 2 F21)- S F2x0) T (x0)=0 ~ £ 20~ £2(1) =2 (1-2In2)2 + > 12= ~ (2-4In2+4In?2) T

Empédeia:

KaAaitlidng @e6dwpog, Navayou Mewpylog, Mewpylddng Kwvotavtivog, Iwtnpomnoulog Apng, MoaoxdAng
Nikag, ZmupomnouAog Mavaywwtng, Owovopou EAévn, Ntloupomavog Anurteng, Ntipepng Imipog, ITaKa
Evayyehia, XaoaAelpng Odvog, STaupakdkng MNavvng, Zmavakng Mixaing, BapdouAdakng Nikog, KoAokuBa
BacWikn, Mpwiag Anuntpng, AouAlakdg [wpyog, Zéviog MavaywtngNetpd Zwr, Kapayswpyog
OeuLloToKANC, Kapaumetdkn Aouvikn

Ko tot KEvtpa AIAKPOTHMA: NMelpatdg, Kepatoivt Tapmoupla, Atadiktuako, Kepatoivt Apdlain, Nikota,
Aapia, Mooyato, Katepivn,Mepiotépt Kévipo, KaBaha,Kidato, @oBen Wuxikd, Neplotépt Néa Zwn,
HpakAslo Kpntng



