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B’ ®AZH
) 99| .N100[2
7+ 1-iV3 +z—(ﬂj
2 J2

(z-1)(z-1)+(z+1)(z+1)=4 & zz-2-Z+1+zz¢ +1=4

E AN AN A A O I

2UVETMOG

277=2 = =1 7=1.
Apa 0 YEOUETPIKOG TOTOGS TNG EKOVOG TOV ULy AOKO
elva o kOKA0G (¢) pe kévipo O(0,0) Kot aktive

TO LYOAIKO EMIMEDO
1, dAod +yi=1

] THE

2 Tpomog
‘Exovpue otu:

1-iv3)  [(1-i3
2 - 2

) 1—21@—3}33[14@

2

: A 'z—2é—w+4:0<:>2w~z—2z:w—4<:>
§ @22(W—1)=W—4:>2‘ZHW—1‘=‘W—4‘:>
=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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s3ww=12o|w =4 o |w=2.

B.3. i. AoV o1 eIKdVES TOV [UYAIIKDV Z1, Z), Z3 VKOV

|2,| =|z,| =|z;| =1 ombte ‘Zl‘z :‘Zz‘z :‘23‘2 :1
N o ,,
CUVENMG. z, =—, Z, =— Kol Z; =— .'Exe ot
Z Z, 4

T:[Zl t‘Z,+7y+7,7Z,+7,7; +7,Z,

[Tapatnpodpue 6ty ke x > —1 &rovpe:

f’(x)—f(x):ﬁ—ln(x+l)—3©f'(x)—ﬁ—f(x)+ln(x+l):—3c>

[£(x)~In(x+1)] ~[£(x)~In(x+1)]=-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¢" &

(2)

Tote F(x)-e™ =3e™ +¢c & F(x) =3+ce* &f(x) 41)&3+ce’
I'o x =0 éxovpe £(0)-In(0+1)=3+ce’ < 2 \
Apa f(x)=3-¢"+In(x+1).

20¢ Tpomog
[a kabe x > —1 &ovpe

£(x) = £(x) = —— In(x +1)-

X +1
<:>e"‘-f'(x)—e‘X f(x)=e-

e -f(x)=e In(x+1)+3
I'a x =0 &ovpe £(0)=In(0+
Apa f(x)=3-¢"+In

f'(x) + 0 =

R
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2 OVOALO TYLDV

e Av xe A, =(-10] tote emedn n f eivar ywojog GO, KOl GUVEXAG
oyvEL f(A)= f((—l, 0]) = ( lir_l} f(x) 0,2] yoti
Xl_i)l}}f(x):Xl_i>r_r11+(3—e"—|—ln(x+1)):—oo Kl =2

e Av xeA, =[0,+0) 1618 emewn 1 f &f

wyoe f(A,)= f([O, +oo)) = ( lim £ (>

lim f(x) = lim (3—¢" +In(x +

X—>+00 X—>400

B. Eivaq
3+In(x+1

['o

e FEivon * 1
TNGEMV.
k(pl
k(p)=0op, piCa

tote k(p,)-k(p,)=0&< ]
( 1) ( 2) {k(pz):()@pz piCa
e Ava=0 tote k(p,)-k(p,) <0, an6 m oyéon (1) yati p,p, <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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v. Tapammpoovpe ot
1n(1nx+1)+e"’1>1nx+x©ln(lnx+1)—x+3> —1¥N-e""+3 <

f yvno. ¢biv.
f(lnx)>f(x—1) < Inx<x-1 (omorosp a (o))

OV 1oYVEL Yo KAOE X > 1, Aoym epapproyng 2 00 ceAida 266.
I'3. Eivau

(x)+1n(x+1) 2- 3 e* + In(X# ln(x+%
( ) x-e +1 x-e Pl x-e* +1
Torte
G,(X)_(e"—l) (X ¢ +1 e _% e&x\ ) e _1 e +x-e"):
x e” +1 (X e” +1

G'(x) x e" +1 %—\)ﬁ e %+1+X) e (X_ex+2)
(x-¢ +1)2 \\J/A (x-e*+1)

X

) e
Eivat —> K0

e +1
(x-e"+1)
vaptg(x):x e*+2,xeR, onoTE
"Gy
Etvan
e g —e* KoLV g lol-e"=0e" =1ex=0
o /Av g'(x >0@ Set<leox<0. Apa n g elvar yvnoiog

)

Oewpodpue

<0oe*>1ox>0. Apa n g sivor ywmoing

ODLLE:
X 1 0 + oo
g'(x) + 0 -

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

e Av xeA =(-1,0] tote emewdn m g eivon iog  avEovoa 1oydet

e(A)=e((-10))= lime(x).&(0) |- 1

limg(x):lim(x—ex+2):1—l>0

x—>-1 x—>—1 e

Tote Sev vmapyet Moon yoti g(x)

e Av xeA,=[0,+) tot¢

g(A,)= g([oa +00)) = ( lim g

X—>+00

lim g(x) = lim (x —e"

X—>+0 X—>+00

X

. e
lim —

'(x)=G(x)*+e*-f(x) v kiBe xe[0,+x)

napayoyioiun g ddpotopo mopaymyicwomv cvvaptioeov g G Kot Tov
ywopévov e* -f(x) (exBetiicn kot amd vodeon ) e ToPAy@yo

% g(x)<0< G'(x)<0
610 diompa [0,%,], yvnoing @divovca

oK PEYIGTO (LOVASIKOD).

kuw n G’

givat

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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(Zy6Mo oy. Pipriov 254).
Apo e (2f(x) + f’(x)) >0 eéio 2f (x)+1(
Hyv. av

:
Emiongyw t>0 = H(t)>H(0)= H(t]

¢ £(1)>0= (1) >0 [ £(1)

e mupayoyicun 6to 46T ) =e"-f(x)+e" -Ixf(t)dt
0
LY I PYEL TOU

TOpQOVE s aywotov éva Ee(0,x) Gote
, G
6'(5)-!
e A@obn cimg avgovoa. Apa yio:

'X)

£ TIg iotpeg ouvapthioeg ¢(x)=G(x)—x pe
x)=G'(x) * mv h(x)=x-G'(x)-G(x) pe

)
X)= GAS) +3-G"(x) - GUS) =x-G"(x).
G'yv.avE.
Mo x>0 = G(x)>G(0)e G (x)>16 G (x)-1>0c ¢/(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:
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lo x>0< h(x)>h(0)< h(x)>0< x-G'(x)

>
Amnd 116 oyéoelg (3) kot (4) TpokvmTel X < G(X) <X-

v. EmumAiéov woydet:
G(x)<x-G'(x)=>x-G'(x)-G(x) >0 yykdbe X  (0,+).

exfig cuvapInon O1oTL

A.Zou
i =— vyl
x—0 X —MUX 0 v
H cvvapton f, (X) =X &lval Topaymyioiun og TOAMVOUIKY).

H f sivar ovveyfic og mnopayoyicun omdte m fz(x):j f(t)dt sivan
0

TOPOYOYIGUUN.
H cuvapmon f;(x)=x> eival mapayoyiciun og ToAovopIK.
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H ocuvaptnon f4(x):Ixx~f(t)dt:x-rf(t)dt elvot
0

0

YWOUEVO TTOPAYDYIGLL®MV GUVOPTCEDV.
H ovvapmon f;(x)= IOXX f(t)dt—x*  sivar
TOPAYOYIGILOV GUVAPTIGEMV.
H ovvapton £, (x) =nux sivon mapayoyioy
H ouwapmon f(x)=x-nux svo

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

limu‘xx-f(t)dt—x2
0

x—0

eg Ko &

(x~

O

KOVTA GTO UNdEV YphpeTat

oylown g

ioun ©¢  opopd

OVOULETPIKN.
paywyic@ dapopd

L GLVOPTNGCELS Elval

Enopévarg €ovpe ampocsdly %
TOPOUYOYIGILEG KOVTIO GTO 4:%\?& mv/d NS amPocdloploTiog T0 Oplo

Ixx-f(t)

0

lim

x—0

0 i
Clim2X 2 1im—<3X2)

n 6
’W’Hﬁspital aeov 1oYvoVY o1 TPOoHTOBECELS TOV

6x

- = lim——=6
x>0 ] — guVX DLH x—0 (1 _ GUVX) x—0 Nux

U-:f(t)dtj’ -1 i
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w - B ®PATH
2 Tpomog
‘Eyovpe
[xr@a-x x[r@a-x - (t)dtj ~2x
lim =2 = lim —=° = 0 _
x—0 X — n“X x—0

=lim 0
x—0 1-ocvuvx
x-f(x)—x 2
jim| XE 2) z
x—0 X 1-ocvuvx
f -1 2
pim| ST X
x—0 X 1_ o

. T S T
X) x—)OnP_X x—)OM 1
X
mf(x)—lzlimf(x)—f(O). X :f’(o)-1:2015
npx x>0 X Nux 3

x+1
PEmPOVUE TN GLVAPTNON F(x):j G(t)dt m omoia opiletor oo [0,+x)

aeob M G eivar 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 mopoyoyiowwn oe avtd aymyo mov

opiletar mg €€NG:
‘Eotw o e[0,+x). Tote
F()=[ G6(0de- [ G(odr=

:>F'(x):G(X+1)(X+1)’—G(x):G(x+1)—

VITaPYEL éva TOVAIYLGTOV

F'@):“tji:i“)ﬂ(x(x

TETO0

SVOG 1oy vovVV

X,x+1] omdte

MOTE

e  Movorovio tng F'
Eyovpe:  F'(x)=G' r 1)' ' (x+1)-G'(x)>0 yuw
KGOE 610[0,+0) apov 610 Al Seilops G givan kopth apan G' eivan

YVnoimg avcovoa Kol oyveL:
G'yv.av
x<x+1 = ’ G'(x+1)-G'(x)>0<F'(x)>0
ondten F &iv :
F yv.o0g ,
= F(§)<F(x+)) o

x+1

X

‘Exovpe yw o € (0,+0)

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

z Osmpovpe v cvvaptnon o(x)=G(x+1) —J- G(t)dt,x>0.

!
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=G'(x+1)-G(x+1)+G(x)=

x+1 x+1
= e [ (0)dt + e -f(x+1)W+@t
o o

A.4. Eivou
F(l)= J: e £'(t)dt=]e'-
:e-f(l)—f(O)—Ile

[oyver

x<x+loo(x)<o(x+l) <

@G(x+1)—j

X

X

& G(x+1)+J-X+2G(t)dt

x+1

0

e*f(x) omote G'(0)=G(0)+¢’f(0)=£(0)=1
eElomon évng 610 onpeio 0(0,G(0)) sivar:

0)=G'(0)(x-0)e y=x
rewn n G é@ PN KOl M Yy =X E&lvor €QamTONEVN NG YPOPIKNG

taphotaons g G oto onueio 0(0,G(0)) wyder o G(x)-x20 Yo kabe
§ x e[0,1].
Emeon n 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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)
onf(t)dt]

[ TA @EMATA IMPOOPIZONTAI I'lA ATOKAEIZTIKH XPHEH THE ®PONTIZTHPIAKHE MONAAAY | XIEAIAA:14ATIO 14 |




