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Al.  Bczwpia, Zek. 135 oyolkov BiAiov.

A2, oY
B. H cuvépmon f(x) :|x

= o
N
S

, €lvat suveyng oto x, =0, 810TL lirré f(x)=0.
Opwg lim /=10 = lim X =1 , EVO
x—0" x—0 x0T X

ling(o):lim_—x:—l. @

x—0" X —

x>0 X
Apan fevo etvon cuveyng oto x, =0, dev %&ywyimm oto x, =0.

A3. Mia cuvaptnon gival cuveyng o€ Eva o106 dlaoctnua [a, B], 6tav etvar cuveyng oe

kdBe onueio tov (o, B) Ko emmAEOV
lim /()= f(a) %1 lim /()= /(8).

Al o)A BPZYPA b

s
®EMA B @
B1. Eivau

f(x)=Inx, xe O,@f

g(x):li, x DU, +0) = 4,
—X

To nedi OOV TNG GLVAPTNONG fog elvatl:

fog

A, = {x , dote g(x) € Af} = {x € (o, 1)U (1, +x), dote IL € (0, +oo)} =

%@, U (1, +x), oote x(1-x) > 0} = {x € (-0, 1) U(l,+x), dote x € (0, 1)} =(0,1).
j% ¢ TNG cvvaptnong fog eivat:
?%g)(x) = /(g(x)=1n (ﬁj xe(0,1).



B2.

B3

a) IMa va deiéovpe 6T M cvvaptnon A avtictpépetat apkel va ogiovpe ¢
etvan 1-1. Ieodvvapa:
Av h(x,)=h(x,) pe x,,x, €(0,1) va det&ovpe O11 X, =X, .
[Ipdyport:
AV h(x)=h(x,) < In| —2— |=In| -2
I-x I-x, \
Opwcn f(x)=Inx etvar 1-1, dpa TpoxvmTeL @
X, X, ,
—= , apax (1-x)=x,(1—-x,),
-x 1-x, p 1( 2) 2( 1) n
X, — XX, =X, —X,X,, 11X, =X,.

B) Boto y=h(x) < x=h"'(y), x € (0, 1). Aladdyikd Exovpe:

y:mx)@y:ln(lij@izey@
—X

o el )
<:>x:(1—x)ey<:>x:ey—xey<:>x xe 7 &

<:>x(1+ey):ey<:>x:

e
1+e” e’ +
Erclhl(y): ¢ 1 h’l(x): ¢ , xeR.
1+e” 1+e*
Eivar ¢/(x) =| — :%e\) vi +1)—e2(e D _
e*+1 (e +1)

X x+1 _ X‘ X
_¢ (e(ex—i)-l)fg@@v+l)z >0, y1o kG0e x € R.
v

¢ av&ovoa og 6o o R Ko dev €xetl akpoTaTOL.

’

e ) (@) @+ - (e +1)
2 | (ex+1)4

(e D)L e [ 2+ D) |- (e +1)

(e*+1)*
Wl)2 —e2(e" +1)e"

% (e +1)°
yﬁx(e“rl)-[e“rl—Zeq _ e - (1-e¥) :_ex'(ex—l)

(e +1)* (e* +1)° (e* +1y°



Eivat — >0 v KaOe x € R.
x)3

(1+e

Erorp"(x)=0 e - 1=0e =e"x=0 3;
P")>0—("—-1)>0e-1<0 e <’ ox<0

P"()<0o—("—1)<0e-1>0e >’ o x>0.

H ¢ otpéget o koika Gve oo Sidotnua (—»,0], ctpéeet ta kof
Sotnua [0,+x), eved Tapovsialet onueio kapmig 610 cmua
B4  Otopldvrieg aoOURTOTEG TNG @, OV VTAPYOLV, TPOKVITOLV §

B) lim o(x)

a) lim ¢(x)=Ilim e__ lim ——=1im @\ ;
X—>+0 X—>+0 e +1 x4+00 x>+ @
Apa n evbeia y=1 eivar optCovna ™mg (p GT0

o* lim e* %

B) 11m @(x) = lim =X
>2e* +1  lim

X—>—0

Apan evbeia y =0 (dEova x'x) etvar'\oplovTio aGVURTOTN TG @ GTO —0.

ol: a) lim ¢(x),

X—>+00

@

I'pagum mopdotoon:




®OEMAT %7
I't. Eivorf'(x) =—cvvx, x € [0, @]

‘Eote M(x, Vo) onuelo emaeng pe xo € [0, wt], T0te 1 epanTopévn oto M si

(e): ¥ —f (x0) = (x0)(x — Xo)

A€ (&) ya—flxo) =/ (¥o)(oxa = o) ?

T T
_EHWXO = —0VLVX, (E—xOJ \
< —gﬂwxo = —%cvvxo + X,GUVX, @

= —gﬂwxo +gcvvxo —x,00vx, =0 (1).

Oa &yovpe TO0EG epamTOpEVEG eVBeieg, 0oeg AMoelg avriotoya ¢ (1) g Tpog Xo.
Oempovpe T ocvvaptnon K, pe

K(x):—§+npx+gcvvx—xcvvx, x €[0, ]
K'(x) = cvvx —gnpx — (ovvx — xnux) @
e T (X_EJ
KM = M = M| X = x
, T
K(x)znw{x?j» x [0, 7] ﬁ&
Eneion nux > 0 yuu x € (0, m), eva x—2<0 Yo xe(O g}
T T
x——>0 yw xe| -, n
5>0 16 x<(3.7) %,

TPOKVTTEL O €ENG nivom(bv v v K:

S
XW 2 T
K| - +

)| 0 min’/v 0

H@l ot K(x) éyet ohvoro tiav 1o dtdotnpo {1 —g, 0} , EVO undeviCerat

%cwcnusiu X, =0, x,=m.

ﬂ»aéﬁ VILAPYOVV SVO AKPPDOG EPATTOUEVEG TTOL (yovVTOL OO TO A

wx,=0: y+nu0=—-cuv0(x-0)< y=—x (g)
;% lNa x,=7: y+nue=—cvva(x—n) < y=x-7 (g,)
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Hapamipnon:

Oa pmopovce vo amoderydel 0TL M (1) £xel povo tig 600 mTpogaveic Aoelg X, = 1
X, =1 kot Oyt Tpitn Avon ypnoipomoidvtos to Oewpnua Rolle:

‘Ectm 011 vtapyovv tovAdyiotov Tpelg piles, xi, X2, X3 €[0, 7], pe x1< x2< @v mv
ocuvapmon K(x).

Tote ota [x1, X2], [x2, X3] TAnpovvTal Yo TV K o1 Tpoimobécelg Tov O oG
Rolle, apa vapyovv &, & pe & €(x,x,)c[0,7], & €(x,,x,)C I\ tote

K'(E)=K'(&)=0 pe K'(x)z—nwc@—xj. %

‘Etoin K'(x) mpoximretl va £xet dvo drokekpuéveg pileg & , T) OV lvar
drono,éténK'(x)zO@x:%ﬁnpsz@x:% nx= =7

Apa o1 povadikég pileg g K(x) etvar ot x; =0 kol y5= 7.

0 (0,0) E2

E, = /()
= [-oowx] =
= —(—1—1) =21
. , , 1 n «
To epPadov T vouv OAB 1covton pe —m-—= e

f xvpt ot0 Stdompa [0,n] = f(x)>x—=, yia x €(0,7)
:>f(x)—x+7:>0 Yo xe(O,n)



Apa,
A O R ST 4 € S S

X f(x)—x+7: x> f(x)—x+7:
I'a.  Anod to oyfua tov spmrn uocrog I'2 mpoxvmTel 0TL POV M [ elvat kupt crc@

[1, e] < [0, «t], Ba eivon "dve" amd kdBe epantopévn ™. Apa, f (x) > K&Oe
f (X) n

xell,e] ©—— -, x e[l e]
X

Apa [0 ;( Tl [ 7> e-1-fins] =

J.&dx>e 1-n(lne—Inl) :>J.de>e I-n @

OEMA A

Al.  a) Xto dwomua [-1, 0)n f eivon cuveyng og VEYDV.

B) Zto dtbompa (0, 7] 1 f eivon emiong cuvéme OHVOEST] GLVEXDV.
v) Eé&etdlovpe ™ cuvéyelo oto x =0 x

Bivaa lim f(x) = lim Yt =0

kot lim f(x)= 11m (e m,lx) 0

x—0"

Apan f etvor cvvsxng oTO

LEVOG cuveyNG kat oto [—1, 7].

o -1<x<0: f(x):3 Ax) :(—x)g :>f’(x):—§(—x); <0

Ia 0<x<m f(x)=e" '(x) = e” (nux + covx)
E&etalovpe av n f Q ;ywywum octox=0.

Eivan
; \é w/ x
lim \/7 = lim |\/7 = lim
x—0" an x—0" x>0~
Ko lim ~ lim & LS 111’1’1( n“xj—l 1=1
x—0% = x>0t X x—0" X
Apa mwwyimm ot0 x = 0, dpa 10 onueio x = 0 givon kKpiocyo onueio.

4 0
“2(ex)s, —1<x<0
Etvor f"(x) = 3( ¥, lexs

e* (nue+ovwx), O<x<z
\%\/m mpopavedg f'(x) <0 oto (-1, 0).
cvvx#0

3
jj <x<metvar f'(x)=0nux+ovvx=0 & scpxz—l@x:Tﬂ aeov
(0,7).

3
; i Apa kpioyo onpeio Ta x=0, x = Tﬂ .



A2 H ouvvapmon ¢ (x) = nux + ovv x a@ov givor cvveyng kot pundeviCeton pdéve, 6to

3n , , , 3z 3z
X= o dpo ce xabéva amd to dwoTnuoTa O’T Ko VE 7| Ba
c100ePO TPOGN 0. @
3
‘Etot, yio x = % — (p(%} >0= ¢(x)>0 ot0 (O, TZJ

Sxm Sw 3z
Kyl x=—=¢| — |[<0=>@(x)<0 o610 | —, 7 |.
6 6 4
Apa, 10 TpOOTHO TG [ KOl O1 HETAPOAEC TNG POIVOVTOL GTOV T o Tivaka
3n
X -1 0 4 n Q

Vool + 0O -

T.M. T.E. ™™ T.E.
3 @ 3
O,—”} Ko oloc pbivovcsa oto (—1,0], {Tﬂﬂ}

‘Etoy, m f etvaun yv. avéovoa oto { 2

. L 3z L
H f mapovcidlel Tomkod péyioto ota onfieionx < =1 Kot x = — Ko TomKd EAIYIGTO

otoox =0 kol x = 7.

) 2.5

37 & 37

= 3
V2 o e? >2. Enedy 77T>1:>e2 >e' >2.

A3, 10 [0, ) 6lvdr g(x)— £(x) = ™ e = e (% ).
Ouwmg, yu x€[0, 7] etvan

? (n 6o T 1oyvEL povov yia x = 0)
T =
j iy <1 (n 160TNTO 1IGYVEL LOVOV Y10 X = Ej

ﬁ e —mux>0=g(x)- f(x)>0.

X



Apa,
E=["(g()-f(x))dx =] (e —enpx)dy =

T

Sy
&
@

Etvon

I= Texnpxdx = T(ex ),npxdx = [exnprZ —|e‘ovvxdx =
0 0

V4

(SN

= —I(ex ),cvvxdx = —[excvvx}” —

0
0

—y

enuxdc=e" +1-1

A4 A’ Tpénog x
H doopévn e&iocwon ypapeton 61a60x12&

16f(x)—(4x—37) =8J2-¢% &

—_ <

/2

Apa, woyvel 2l =e" +1 < 1= ¢

" -1 e"+1

Apa, E= -
P 2

<:>16f(x)—16(x—37”

@f(x)—(x—i”) -

4

2 3
0 cOVOAO TIHAOV NG f eivan TO {O,T-e 4 } EYOVLLE:

= (-5 s%ﬂ—(x—%”j @
oo

2
2 3z
<—-e* opov x#— (3
j 5 ® 2 (3)

3) :>f(x)—(x—37”j2<%.e3:

3
@ﬁx N (1) etvan advvarn. Eropévag, povadn pia eivoun x = Tﬂ .

X



B' Tpdénog
H doopévn e&iomon ypaepeton dradoyika

16 £(x)— (4x—37)° =82 et o

16 f(x)— 16(x—37”j —8x/§-e37”<:> @
x5 Y

2 3
Ounwg, o %-e t=f ( = f._.. oto dbotua [0, ]

Ap(l, fmax :f(x)_(x_

Kot emedn f,_ .. = f(x) yu x€[0,7] eivon %7

1)~ (x—3—j > f(x),  xe[0,7]

IS

2
3
Apa, (x—fj <0ox—=0



