MAOHMATIKA

I'" AYKEIOY
MPOZANATOAIZEMOY (NEO ZYXTHMA) ?

KATEYOYNXIHX (ITAAAIO XYXTHM
18 MAIOY 2016

AITANTHXEIX

OEMA A
Al. Oezwpio oxoriko PPArio, ceiida 262.

A2.  Bzwpio oxorko PPArio, ceiida 141.

A3. Bzwpio oxorko PPArio, ceiida 246.

Ad. ) A, B) -»X, 7) —A, d)

®EMA B @ @

Bl  H ovviapmon f eivan nocpowoa ol R mg pNT

x2+1 +1) 2

f : =
(X) X’ +1 x2+1)2

2x +2X— 2x 2)<>
(x +1 (

ITpoxvmretl o nap@) TiVoKog u/sr\
X |00 07 4o
f’ - P, +

§>%v —

M Toxn. EAdyioto
» f(0)=0

Erct npokvntel 6t M f eivan yvnoing edivovsa oto (—00, 0] , YVNoing avéovoa 6to

[0,+) evd mapoveialel tomiko ehdyioto ot0 0, 70 f (0)=0.




B2. f”(x):( 2x j @02 1]
(X* +1) ¢+ 0)
_ 2(x2+1)2_2x-2(x2+1),2)( _ 2(X2+1)2—8X2(x2+1)

(x> +1)* (x> +1)* ; %
~ (X2+1)[2(X2+1)—8x2] ~ (X2+1)(2x2+2—8x2) @
- (x* +2)* - (X +2)*

_ (€ +D(2-6x) _ 20 +D(A-3%") _ 20 +D(1- I%\/;’sx
+ 00

(x*+1* (x> +1)* (x> +1)*

f"(X)=0= x:—g 1 x:ﬁ ?
V3 3

x o 3 &
x| - O+ (P

e : 3 , , V3 3

IpokvmTel OTL N K61 © 0, —|[—,+®), glvou kvp1H 670 | ———,— |,
x 373 3 3
EV() TTOPOY, 2. K. o116 fEoe Xlz—ﬁ,xzzﬁ.
3 3
X2
B3  |im f(X)=lim @1-

X—y£on +00 X +o0
A 81 opt@mwm v evbeia Y =1 Kot 670 +00 KOl 6TO —©.

w




B4

OEMAT @ i;
Il ‘Boto K(X)=€-x*-1 xeR @

K(0)=€"-1=0
K'(X) = 2x- € —2x = 2x(eXZ
K'(x)=0= x=0.

H cvvéptnon g(X) = €

at voa 610 R, 110 k6O X € (—o0,0) U (0, +0)

elvat:
2 2 2
s0oe' e &e’ 15 e -
"Etot mpokuntel GW nivr BorOV:

2x - /7 (

VK| A i -

Apa Y10 kGO X € (—0,0) U (0,+0) givar K(X) > 0, evd K(X) = 0 < x = 0. Anhadn 0

ekicmon K(X) = 0 &yet povadikn Avon v X = 0.




r2 T xe(-o,0)u(0,+0): f?(x) :(eX2 ~ X —1) #0, Moym tov epotipotoc I'L.

‘Etoun f eivon suveyng oe kabe éva amd ta. (—o0,0), (0,4 ) kot dev pndevileta oe
avtd, dpa drtnpel otabepd mpdonpo.

. I'a xe€(0,+%): (f (x)—(exz—xz—l)).(f (x)+(e2— (1)
Av f (x)>0, tote eneldn e —x*-1>0, a6 mv (1) Tpors

f (x)—(eX2 ~ X —1) =0 f(Xx)= e —x-1
Av f (x)<0, 101¢ enedn to —(eX2 ~ X —1) <0, oné TpoKVTITEL OTL
f (X)Jr(eX2 ~ X —1) =0& f(x)= —(ex2 ~ X
e T Xe(—x,0) @

2

Av f(X) >0, tote amo v (1) f(X)= e’

Av f(x) <0, tote amd v (1) f(x) =

@) f(x)=e—x*—1, xeR 1

I'o x =0 etvon f(0) = 0.
‘Eto1 mpoxintel 0Tt @

I'3.

2= Z(eXZ —1)+4x2 e
, evd emedn oto gpdtnua I'l, amodeiybnke 6Tt
-1>0, o k6Pe Xxe R". Bivm f"(x)>0= ( f ”(X))’ >00t0 R, ev®d
@ 0)=0.Apan f’eivar yvnoing avéovsa oto R, dpo f kuprh.
4" @empobpe m cvvapmon g(x) = f (x+3)-f(x), xeR
f'(x+3)- f'(x)
(x+3)—x

g'(x)=f"(x+3)-f'(x)=3 =3f"(¢¥),

Etvat
omov & € (X, x+3).



Apa g'(X) >0, yia kabe X €[0,+x), Moyo tov I'3.

H g(X) emopévas eivor yvnoing avéovoa oto [0,+x), dpa kat 1-1.

H dobeica e&icmon tdpa yphpetar g (|n uX| a(x).
Agov givon 1-1, mpokimrel 0TL |11MX| X, X€ [O +oo |m,t 0, +oo).

H 166t avt 1oyvet povov 6tav X =0 (oyohkod 51[37»10 o

OEMA A

Al.
]ﬁ(f( X)+ " ( muxdx = 7T:>I nyxd»‘
]ﬁf(X) (-ovvx dx+j nyxdx = Ei
e —|:O'UVX- f( +J.0'uvx f( X)- 77 ; )ovvxdx=7 =
= f(r)+f(0)=7 ()

f
Eivou Iimf(X)ZIim{

x—0 x—0

A@o? f cuveyng Gr 0. Aniadn f(0)=0.

Apa and (1) = ﬁig Q
‘Exovpe )NO f(x) mzx _ . 1 x#0.

X nux. X

TUX

f()-f© _,
=

=1, apa lim

x—0

@a) And v oxéon €'Y + x= f (f(X))+€" napayoyiloviag éyovpe
e f(x)+1=f'(f(x)) f'(x)+€e (2)°
‘Eoto 6tin f mapovcidlet oxpodtaro oe kdmowo X, € R. Tote amd O.
Fermat f'(x,) =0 (3)
Ao (2) yuo X = Xo E(OVE:
e I f/(x,)+1=f'(f(x)) f'(%)+e° =€ =1=x,=0.



AS.

A4

Enopévag Ba eivon f'(0) =0, drono 1ot f'(0) =1.
Apan f dev mapovoialel akpotata.

B) Agov n f dev mapovoialel akpotata oto R kot givat nap Ba etvon
f'(x) #0, xe R.Oungn ' eivon cuveync agov n f givar d0a @opég

napoyayiown dpa dratnpet otabepd Tpoonpo. Eivar

f'(0)=1>0= f'(X) >0, xeR dnradnn f eiva

Eovga oto R.
Agov T cuveymc kat yynoing avéovoa Ba. £xel GHVOLO TG
f(R) :(Iim f(x),lim f(x)j.

Opog f(R)=R=Ilim f (X) = +oo. @

‘Exovpe |WX+GWX|— |nux+csvvx| < |11MX|+ %( {2 %

|0 | [fe] T [fx] T f

X
kot apov f avéovoa, yio X>0= (X = f(x) ><%
,Ewl|m,tx+cmvx|S 2 o 2 ! UX4 GUVX
IR f(% X

. 2 .
Eivor lim ——=0 agov lim

x>+ f (X)

T x=1=>

Ta x=¢"

‘Etot %dx = T@
1

A 88@00@ f(u)du<z® (1)

f eivon yynolog av&ovea oto [0,7]= f (0)<f (x)<f(7)

O ey Ny

(n oo Ta 1oY0EL PHoOVo Yo X =7 Koty X=0)
= f(X)S;r:Nr—f(X)ZO, Xe[O,;z]:>

= J'(zr— f (x))dx> 0 (ywrin 7 - f(x) dev undevileton mavrod oto [0,7]) =

0



:>T7rdx—?f(x)dx>0:>7r2>Tf(x)dx 2

Opoiog F(x)>1(0)=0= [ f (x)c>0 3

0

Amno (2), (3) =0 <T f (x)dx<z? dnhadi wyvern (1). Z@



