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AITANTHXEIX
OEMA A %
Al. OEQPHMA @
‘Eotw pa cuvaptnon f oplopévn oe éva%’ %A Av @
e n f elvaL cuvexng oto A kat
e f’'(x) =0y kKaBe EOCWTEPLKO O o A

10t1e N f elval otaBepn og OAo @L otnua A. %7
ANOAEI=ZH

Apkel va amodeiéoupe OTL ylaomoladn Xi, X2 € A woxvel f(xq) = f(x,) .
MNpayuortt Q

® AV X;=X,, 10T odavwg f(xv

o Av X, ,, TOte oto &0 o [x1,%x;] n f wkavomolel T umoBEoelg tou

Bewpnu onCTIUNC. JUTIAPXEL € € (X1,X;) TETOLO, WOTE

£18) = f(x2) — f(x1) 1)

X2 — X1

Emeldn 1o € elv owrspu@ onueio tou A, woyvel f '(€) = 0, omote, Adyw t™ng (1),
elvar f(xq) = f(xy). < X1, TOTE opoilwg amodetkvietat otL f(x4) = f(x,).

& OAeG AOUTOV TIE MEPUTTWOELG, elvat f(x;) = f(x,).

A2. OEQPHMA
‘Eotw oL ouvaptnoelgf, g, h. Av



e h(x) < f(x) £ g(x) kovta oto Xg Kal
limy, h(x) =limy,, g(x) =1€R

Tote limy,, f(x) =1€R.

A3. OPIZMOz
Eotw f pa ouvaptnon oplopévn oe €va Siaotnua A. ApXLKA
napayovoa tng f oto A ovopaletal kabs ou \ F mou &l

oto A kat loyxVeL: F'(x) =f(x), yiakdBe xeA

Ad. o)A, B)Z, v)I, 8)I, €A i)\ Ei

OEMA B

f(x) =2In(x—1),g(x)=vx—2

Bl. Df=(1,+°°)D,; =

Mpenetx € Dy kat ApaL :

AnAadn x = 2 kat
apa Dgog = (2, :
(fog)(x) = f

h'(x) = (In(x — '=X—i2@0,‘v’x>2

‘Etol h lvat yvnoiw voa, dpa kot 1-1, emopévwe umdpxet h~1
hyv.aité. . .

D_ =XT,= ,+0)) = (limA(x),limA(x)) =R

x—2" X—>+o0 _]R



adou

u0=0
B u=x-2 .,
o limin(x—2) = limlnu= —oo
x—-2% u—0
u0—+°°
i U=x—2 i
o limin(x—2) = Ilim lnu=+e°
X—>+o0 Uu—+oo

loxVeth(x) =y © x = h™1(x) @
Etoth(x) =y,uey €ER

In(x—2) @
x—2=¢Y
x=e’+2,y€ER. @
Enouévwg h™1(x) = e*+2,x € R, \ \

.21 . _
) g r,lff im

lim

B3. o2 X—2 x—2 x—2 1 X2
. f(x ) .
hm(h(x) (x) j =11 = (—o0)
x—2 X — 2 2 - 2
OEMAT i & %
. Kx3+pux

rn. f:R = ; %

lim/(x)eRr
Adou f ¢ wrla aol TN OTO +o° TIPETEL x>+o

3
. . KX .
Avk#0 :lim,_ o f(x)=lim,_ — - lim, o Kkx.

Kx3

im0 f(X) = limy o — = lim,,_,, o KX =+ oo, dtoTO.

e AvK>0n1 >

. Kx3 . ,
im0 f(X) = lim, o — = lim,,_, ;o KX = - oo, dTOMO.

ux
x2+1°

Apa eival k = 0, omote eival f(x) =

UX ),_ e (x*+ 1) —px(2x)  px® +u—2px? | —px® 4+
(x%2+1)? (x%2 +1)? (x2 +1)2



Adou y=x epantopévn tng Cf oto 0 (0,0) mpémet:
f'(0)=1=>§:1=>,,¢=1.

ra.
Exoupe f(x) = 2+1,Df =R
1-(x%2+1)- x2x_x +1-2x2 1= —x?
i) f(x)= (x2+1)2  (x241)2  (x2+1)?2

f)=01-x*=0ox+1

e o e
' 1%
f \@ /’Q BN

f elvat yv. pBivouoa.

(1), Jim () = [3,0)
= (lim £60, £(D] = (—3.3)

(Jimf e, limf ) = (0.3)
UF) U f(dy) =|-33]

iii) f(x) =-& az,agR:

I I 1
Adov a € usta220:>a2+52—

N

(41) dpa n e€iowon AEN €xeL pila oto A;.

e a‘+-€ f(4,) (yia a =0) apa n e§iowon €xeL 1 povo pila oto A, tnv
x =1 (adou fyv. avéouvoa oto A,).

o a’+ % & f(43) apan eélowon AEN éxeL pila oto As.



Emopévwg n e§iowon f(x) = % + a? éxet 1 MONO pila tnv x = 1.

2v+1

1x
. I, =[ 57d
1 x2v+1 1 x2(vHD)+1
|) IV + IV+1 - f() x2+1 dX + fo x2+1 dX -
1x2V+1 + x2V+3 1 1 + x2)
= > dx
0 x“+1 0

2
I —_
OEMA A O
g mopaywyioun, VEXNG
0 <glx) <1 Vx€eR

gx) #1 Vx€R

Al. Eotw h(x) =g(x) +x

H h(x) ouvexnc oto [-1,0] w¢ aBpolopa cuvexwv



h(=1)=g(-1)—-1<0
h(0) =g(0) >0
h(0)-h(1) <0
Amno 0. Bolzano, undapxetx; € [—1,0):h(x;) =0=>g(xy) +x;, =0

h'(x)=g(x)+1#0

kKat h’” ouvexng, apa n h’ dtatnpet mpoonuo.
Apa n h yvnolwg povotovn, emopévwg n pila a6u<r'1. { \

x?(g(x) + x), X € (—
w2, fiy - [+ (=

2npx + epx —kx, X €[

f(x) — £(0

N OE O 2 g

iMyo- = —5 = 1My~ (x( =
. fx) —£(0) . 2 —KX /) X = Nux
llmx_>0+ ? = llmx_)o-lé\ X hmx—> 2( - + —— — K)
=2+1—-k=3—k.
Ape’ 3 — ;c= 3,
A3.
) VoL NUX + edx ~ 3X.
PAYHLOTL
1
ouvix 3=
_ 20uv’x+1~30uv’x 20U

—30uvéx + 1

ouvZx ouvZx

B 20uv3x — 20uv%X — OUVQ +1
B cuﬁﬂ% B
B ZGUVZX(GW (1 —ouvx)(1 + ouvx)

ouvZx

1
_ (ouvx — 1)(2ouv*x — 1 — ouvx) _ (ouvx —1) -2+ (ouvx — 1) - (oLVX + 5) B

ouvZx ouvZx




2(0uvx—1)2-(ouvx+%) , i , , ,
= — > 0 ywa kdBe x € [0, E)’ LE TNV LOOTNTA VAL LOYXVEL LOVO

yua x=0.
Apa f yvnoiws avéovoa oto [0,%)

fyv.avé.

MNax =0 :>Ef(x)2f(0)=>f( 0 Vxe€e|[o,

i) Exoupe tnv iowon f(x) = g ? i g i i 7
T frv.ads.

ST, =f ({OED I =

Adou

lim (Znux + epx — 3x) = 2

X—=
2

Kat adou g EXT.f kat

Apa n glowon f(x)
A4. i) Eotwh

Tote h(0) =
h'(x) =@ ' Y
Avh'(x) <0 yv. $Bivouda, ondte
hyv.$6.
X <0 = h(x;)>h(0)=g(0)>0=0>0. Atoro
, <> hyv.avé.

Apah(x) >0= avfouvoa. Toteyla X € [x4,0] elvat x = x; =
h(x) = h(x,) ) + x = 0 kat adov x? > 0 énetat

x?(g(x) +x) = 0V oto [x4,0) = f(x) = 0 oto [x4,0).

i) E(Q) = fxfl(XZ) f(x) dx pe f(x,) = gKOLL f(x) >0 Vxe [xl,g] :



Apa E(Q) = fxgl f(x) d x kat LoyVeL fxol fx)dx = [3f)dx (D)

0 0
| %80 dx=g00l, - [ 3xg0dx=

0 0 0
=—ng(xl)—f 3-(f(x)—x3)dx=xf—3f f(x)dx+f 3x3 d x
X1 X1 X

1

0 X40 0
=Xf—3ff(x)dx+3[zl =Xf—3f
X1 X X

1
4 0 (1) (4 n
=%—3&ﬂ@dx=%—3g«@dx

Opwg :

3 3
f f(x)dxzf (2nux + edpx —
0 0

2
=2 i-mi-T42=1+
2 2 6
" 0 3 .7 X:‘ll'
Apafxlx g(x)dxz:—;



