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2UVETMOG

(z-1)(z-1)+(z+1)(z+1)=4 = zz-2
277=2 = =1 7=1.
Apa 0 YE®UETPIKOG TOTOG TNG EKOVOG TOY
elva o kOKAoG (¢) pe kévrpo O(0,

2 Tpomog
‘Exovpue otu:

=7

%[> 1002
zZ+ 1-iV3 +z—(1—+ij
2 2

=2 1w-1|=|w-4/ o 4w-1[ =|w-4] =

4(W—1)(v_v—1):(w—4)(v_v—4)c>

4(wv_v—w—§+1):w§—4w—4§+16@

AwWw — 4% — Bw 4+ 4= ww — 4% — Pw +16 =
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C>3W;=12C>|W|2:4<:>|W|:

I — 1

i. AQOoV 01 eIKOVEG TOV ULYUIIKOV Z1, Z), XicE W KOKLo (C) 1oyvet 6Tt
OVVENMG. Z, =—, Z, =— KOl Z, =
Z Zy

T zl—i—z2—|-z3+zlzz—|-zzz/34-|§}z\2 7@&
l+z2,z, 1+2z -2, 2,
l+i+L+ 1 FTJ 2 23+ Z 2+ 7,02, + 2+ + 27,

202502, ¢

2\/ 3 +1
z, ‘Z,
< =3 Kkt
~2,| H WZ 2—|
Z—W <3
_w Wz,
—w|<31<ou
1 1 <1
3 |w—z2|

OEMAT
I'.1.

[Tapatnpodpe Oty e x> —1 &ovpe:

f'(x)—f(x):ﬁ—ln(xﬂ) 3o f(x )—ﬁ—f(x)+ln(x+l)—— o

[f(x)—ln(x+1 ] —[f(x)—ln(x+l)}=—3 (1)

Oempodpe T cvvaptnon F(x)=f(x)—In(x+1)(2). Téte n (1) yiverou:
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e Y20 ' '

F'(x)—F(x) =3 F'(x)~e’X —F(x)-e =3¢ o (F(X)-G_X) :(36_") .

Tote F(x)-e™ =3e™ +c < F(x)=3+ce/<A $1)=3+ce"
I'o x =0 &ovpe £(0)-In(0+1)=3+ A e=-1.

Apa f(x)=3-¢"+In(x+1).
20¢ Tpomog

["o kéOBe x > -1 &rovpe

/ 1
f'(x)-f(x)= X+1—ln(
e -In(x+1)-3e
@f(x):ln +c¢ e
2=3+c& -1.

['o x>0

X -1 0 + o0
f'(x) + 0 -

R
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2VVOAO TLUAV
e Av xe A, =(-10] tote enedn n f &

oy0st f(A)=f((~10])=

lim f(x)= lim (3-¢" +In(x+1))

x—-1" x—>-1"
o Av xeA, =[0,+0) 1018 eMEL
wyver T(A,)=1([0,+))
lim f(x) = lim (3¢

X—>+00 X—>400

onov lim

X—>+00

[pl’p2]

k(p)=0op, piCa
k(pz) =0 p, piCa

YTt

oG d&Bpocpa  cvveyov

)-k(p,) <0, amd m oxéon (1) ywi pp, <0.

And 0. Bolzano vridpyet tovhayiotov éva p € (p,.p,) dote k(p)=0

Telkd, vapyel TOVAG(IGTOV [t Aoon 6To Stdompua [p,.p, ]
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I'.3.

v. Tapammpoovpe ot
In(Inx+1)+e ' >Inx+x < In(lnx +1 +3>In(x-1+1)-e""+3

f yvno. ¢biv.

f(lnx)>f(x-1) < Inx<x-1
OV 1oYVEL Yo KAOE X > 1, AOym €@

Eivat
G( ) 2—f(x)+1n(x+1) 243~
X )= = A
voel A
Torte

(e )
&(x)- et [(X'ex +1)vazlm ex()‘/e{+

1

omoTE

g(x) / ’\_‘

H g mopovoialet péyiom tun myv g(0) =1.
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2OVOALO TYLDV TNC &

e Av xeA =(-1,0] tote emewdn 7 ¢ oavéovoa 1oyvEL

2(A)) = g((-1.0]) = limg(x).8(0)| yati

lim g(x) = lim(x—eX +2) =

x—>-1 x—>—1

ovadko X, >0 tétolo hote'g(x,)=0eg(A,)

xogQg )>0<G'(x)>0

yio. k@Be xe[0,+40) ko M G'  eivon
owla mapayoyiciuov cvvaptioemv s G Kot Tov
ywopévov e* -f(x) (exBetiicn kot amd vodeon ) e Topay@yo

G'(x)=G'(x)+e" f(x)+e* - f'(x)=G(x)+e* - f(x)+e* - f(x)+e*f'(x)=

“e [ r(0)dts 26 (x) e (x) - e"( fo(t)dt+2f(x)+f'(x)j 0 B
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"(x)=e> (2f(x)+ f'(x))

ovoo omote oyver H'(x)=0.

N

H'(x)= (ezx -f(x))’ = (ezx ), f(x)+e™ -
AMG M ovvaptmon H eivar ywnoing 6
(Zyoro oy. Pipriov 254).
Apo e (2f(x) + f’(x)) >0 eéio 21

Hyv. avg

Eniongyw t>0 = H(t)>

G'yv.avg

e Tux>0 = G'(x)>G(0)eG (x)>1eG (x)-1>00'(x)>0
Emopévoc n suvaptnon ¢ ivatl yvnoimg avéovoa ondte £Yovpe:
INa x>0 ¢(x)>9(0) = G(x)-x>0 G(x)>x (3)

e Ioyder h'(x)=x-G"(x)>0
Enopévag n suvéptnon h etvar yynoimg abovca ondte £xovpe:

[ TA @EMATA IMPOOPIZONTAI I'lA ATOKAEIZTIKH XPHEH THE ®PONTIZTHPIAKHE MONAAAY | XIEAIAA:8AMO14 |




E AN AN A A O I

OMOZNONAIA

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA ©EMATA

E

NUL1LXXIL1LNOGJLdO®

EITANAAHIITIKA OEMATA 2015

B ®AXH

S [=]

NUMXMILAIVIVUMI

E_3.BMA30T(c)

v. EmumAiéov woydet:
G(x)<x-G'(x)=>x-G'(x)-G

e Hovvapmon H, (x) =
e H ocvvdpmon G' apo?

€ (0,+0) xat x
‘Eyovpe:

H f sivor ovveyng og moapayoyiown omdte n fz(x)

TOPOYOYIGUUN.

H cvvapton f, (X) = X “elval Topaymyioiun og TOAM®VOUIKY).

= Ixf(t) dt sivon
0

H cuvapmon f;(x)=x> eival mapayoyiciun og ToAovopIK.
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dt eivar moapoyoyioywn og

H ovvipmon f,(x)= IOXX f(t)dt=x- ij
YWOUEVO TTOPAYDYIGLL®MV GUVOPTCEDV.
H ovvapmon f(x)= IOXX f(t)dt—x?
TOPAYOYIGILOV GUVAPTIGEMV.

H ovvaptnon £, (x) =nux sivor mapayo
H ovwvapmon f(x)=x- TapaymYyict Spopd

TOPAYOYIGILOV GUVAPTI|GEMV.
Apa ot ovvaptioetg f, ko £, &

Enopévag &xovpe dmpocotd

201
=6- 015 =2015
ospital apov 1oyvovy o1 TpoHmobEiselg Tov
3x> 0 <3X2), 6
X = lim—— 7 —lim>X =6

— DEH —0 ! —0
GUVX DU (1 ) 0 Mux

lim
4 x—0 2X
L p(o)o L2015 2015
2 2 3 6
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2 Tpomog
‘Eyovpe
J- x-f(t)dt—x2
lim =2 = lim
x—0 X — n HX x—0

=lim

x—0

=lim

x—0

= lim :2:2
=0 MUX ]
X
f(x)—f(O). X f’(()).1:2015
X nux 3

x+1
Ocmpodue T cuvdpTHoN F(x):j G(t)dt m omoia opiletor oo [0,+x)

aeob N G eivor ovveyng o€ aVTO KOl Ol GLVAPTAGELS X, X+1 &yovv medio
optopov to R kat Oa wpémet:

xeR
x>0 =x>0.
x+1>0
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Apa 10 D, =[O,+oo) Kal givor mopoyoyiown o€ avtd pe mophymyd mov
opiletar mg €€NG:
‘Eotw o e[0,+x). Tote

x+1 X
F(x):j G(t)dt-j G(t)dt =
= F(x)=G(x+1)(x+1)'-G(x)

e H F ovveyng xou mapaymyict T : . Fmopévag woyvovv

ote

MOTE

Yo
vpt dpan G' eivan
oyveL:

F yv.oé.

+1 = F(§)<F(x+))o

Osmpovpe v ovvapton o(x)=G(x+1)- J-XHG(t)dt ,x>0.

‘Exovpe yw o € (0,+0)

!

@’(X):G'(X-i-l)—(LXHG(t)dtj’ :G’(X+1)_(I:+1G(t)dt—J-:G(t)dtj _
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=G'(x+1)-G(x+1)+G(x)=

x+1

= " t)dt +e - f(x+1)— &

[oyver
x<x+loo(x)<o(xF1)

@G(x—i—l)—j G (1)dt 4

X

X

510 onpeio 0(0,G(0)) wyver ot G(x)—x 20 yia kGOe

TOPAGTACNG TN
x e[0,1].

Ensionn G (X) —Xx elvar ovveyng 1o epPfadov etvan

E= J-OI(G(X)—X)dX =

:jolG(x)dx—ledx =£exuoxf(t)dtjdx{§1 _
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