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EK®OQNHXEIX

OEMA A

Al. No amodeifete 6tL, av po cvvdptnon f eivarl Tapayoyioun o€ Eva onueio xop, TOTE
elvar ko cuveyng oto onueio avTo.
Movadeg 7
A2. OgmpNoTE TOV TOPAKATO IGYVPIGUO:
«Kabe cuvapmon f:R—> R mov sivor “1-17 gival kopyyvnocing Lovotovn.»

o. Na yapaxtnpicete Tov Tapondve 1GXVPIGUS, YPAPOVINGOTO TETPAOLD BOG TO
ypaupo A, av givar oindng , N 1o ypaupa ¥, av sivar yevdnc. (povada 1)
B. Na a1TloloyNGETE TNV ATAVTNGY| GO GTO EPMTNUA d. (LOVAOES 3)
Movaodeg 4

A3. No dwtvnhoete T0 Ogueiiddsc Osdpnua Tov OAOKANPOTIKOD AOYIGHOV.
Movaodeg 4

Ad4.  Na yopoxtnpioete TIG TPOTATEIS TOV 0K0LOVOODY, YPAPOVTOE GTO TETPAOIO 0OG, OITA,
a0 YPOULLO. TOD OVTIaTOLYET 08 KGO TpoTaon, ThAECH LwaTo, av n mpotoon eivol
owoth, n Ada@og, av n Tpowaon eivar Lovlaouévy.

a) H ovvapmon f(x)=nux pe x € R &xet pio povo 0éom oikod peyictov.

B) o kaBe mapaywyion cvovaptnon f oe éva ddotnua A , n omoia sivot
yvnoiogavéovoa, woyvel f'(x) >0 yuo kabs x € A.

v) Ioyber lim 1= ovvr =0.
x—0 X
0) Avn [ elvar avtiotpéyiun 6uvapTno, ToOte o1 Ypaeikég mapactioel; C kot

C* 1tov ovvaptioemv f kol f  avTioTowyo ivol COUUETPIKEG MG TPOG TNV
evfela y = x.
g) Kdafe xataxopoen svbeia €yel to mOAD €va kowd onueio pe TN yYpoEIKN
TOPAGTHON, LLLOG CLUVAPTNONG f .
Movaodeg 10

OEMA B

Atvetal n ouvdptnon f(x) =x —iz, xeR-{0}.
X

B1. No peletnoete ) cuvapToT f OC TPOGS TN LOVOTOVIO, KOl TO TOTKE, aKpOTATA .
Movaoeg 8
B2. Noa peletnoete ) cuvaptnon f O TPOS TNV KLPTOTNTO Kot TO. GNUELN KAUTNG.
Movaodeg 4
B3. Noa Bpeite TI¢ 0oVUTTOTES TG YPUPIKNG TAPAGTUONS TNG GLVAPTNONS f-




Movaodeg 6

B4. Mze Bdon TiC 0mavTAOEL GOG OTO TOPUTAVED EPOTHUATA, VO GXEOIAGETE TN YPUPIKY
TAPAGTAGT TNG GLVAPTNONG f-
(H ypooukn mapdotacn va 6)edl00Tel ne 6TUAG pe peravi Tov o€ ofnvel.)
Movaodeg 7
OEMAT

‘Exovpe éva oppo pkovg 8 m, 1o omoio ko6PBovpe og dvo tunpate. Mg 1o éva amd ovTd,
UAKOLG X M, KATAOKEVALOVILE TETPAYMVO Kot LE TO AAAO KUKAO.

I'l. No anodeitete 611 T0 GOpocHA TOV EUPAdDY TOV dVO, GYNUATOV GE TETPOYDOVIKA
HETPO, GLVOPTNGEL TOV X, givol
2
E(x)= (r+4)x 64x+256) e (0.8).
167
Movadeg 5
I'2. No amodeilete 611 10 GOpocHa TV epPaddyv. Tov dV0 CYNUATOV ELUYIGTOTOLEITAL,
OTaV 1 TAELPE TOV TETPAYDOVOL 1GOVTOL LUE T OMAUETPO TOV KVKAOV.
Movaodeg 10
I'3.  No amodsifete 0TI VAPYEL EVOG LOVO TPOTOG UE TOV OTTOI0 UTOPEL VL KOTTEL TO VPN
unkovs 8 m, dote to dBpoiga TV ELPUdOV TV dV0 GYNUAT®V Vo, 160VTAL LE S m’.
Movaodeg 10
OEMA A

Atvetal n oovaptmon f(x)=2e"“ —x

Al.

A2.

A3.

A4.

S xeR pe a>1.

No.amodeitete 0Tt Yo KAOe Tun Tov @ > 1 1 YpaQIKn ToPAcTACT) TG GVVAPTONG f
&xer axpi@g Eva onpeio Kapmne.

Movadeg 3
No omodeifete 0TL, LEAPYOLY pOvOdKA X, X, € R pe x; < xp, €010 OGTE M
ouvapTNoT f va Tapovctdlel Tomkd HEYIGTO GTO X| KOl TOTIKO EAGYIGTO GTO X).

Movaodeg 7
Noa amodei&ete 6T 1 e€icwon f(x) =f(1) eivor advvatn cto (a, x3).
Movadeg 6
Av a =2 vo anodeitete 0Tt :
3
If(x)x/x T2 dx > -2,
0 15
Movadeg 9




AITANTHXEIX

OEMA A
Al.  Ocgopia, cel. 99 oyolucod Pifiiov.
A2. a. Adbog.
X, x<0
B. Aoty mapadetypo n covaptnon f(x) =11 0 etvon 1-1, ahAd oL
-, x>
X
YVNGI®OS LOVOTOVT).
A3.  Ocopia, cel. 216 oyoikov Pipriov.
Ad.  a. AdBog, B. AdBocg, v. ZO0TO, 0. 20010, g. XMOTO
OEMA B
Bl. T xdbex e R— {0}, etvau:
f'(x)=[x—izj =(x)'—4(%j =1—4(i4xj=
X X X
8 X +2° (x+2):(x°-2x+4)
= 1 + - = 3 = 3
X X X
Eivol x> —2x + 4=’ ~2x +1)+3=(x-1)’+3>0
Apa f'(x)=0=x+2=0 x=-"2
F)>00 2500 (r+2) 0
e
f <08 2 0o (r+2) - <0
X
Llpoxdmtel o enOUEVOC Tivakog HeTafoADV:
X |-00 -2 0 +00
X+2 O +
’ - - QO o+
+




B2.

B3

Emopévocn f:
e Eival yvnoing avéovca og kabéva amd ta dtuothpata (—wo, —2] kot (0, +oo).
e Eivol yvnoing ebivovoa cto didotnpa [-2, 0).
4

e ’'Eyxet tomko péyioto ot 0éon xo = -2, mv i f(-2) =-2 2 =-3.

INa kabe x e R—-{0} eivou:

!

f"(x) =(f’(x))’ =(1+%) =8(i3j =8_3zc2 =

X x
:—%<O 1o kGPe x e R —{0}.
X

Apan f otpéeet To Kol kKatw o€ kabéva amd ta dnotnuata (—9, 0) kot (0, +ee),
EVO 0V TapoLGLAlel ONUEID KOUTNG.

a) Koataxopveec acHuntmTec:
lim0 x=0, hm0 ( 4) =—o0, Gpa lim0 f(x) =—0 . Apan.f £xel KATAKOPLON
X—>— X—>— X X——
acvurtoT) TV gvbeia x = 0 (KatakdpvPog AEovac), 6T —w .

B) Oplovtieg acHuntmTeg

p1) lim x =—oo, lim (—iJ:O.

X—>—00 X—>—00

Apa lim f(x)y==c0 kotn ./ dev £xet 0pllOVTIO OGVTTOTY GTO —o0.

B2) lim x =+, lim (—iJzO.

X—>+00 X—>+00

Apa Iim f(x) =+ karm f dev £xel opllOVTIO GVTTOTY GTO +oo.
X—>+0

v). [TAdyieg acoumtoTeg:
fG)_,_ 4 _x—4

Etvon —— =
X X X
Apa lim S(x )—1 Kot lim —— f( ) =1. (=)
X+ x X—>—®

Eniong f(x)—x=_—?,dpa
X
xliq}o(f(x)—x):o Ko xlilg(f(x)—x)=0 =p)

Apan f €xelt My acOuTTOT TV €uBeint ¥ = X KOl GTO +00 Kol GTO —o0.




B4

f(x)=0x=%/4.
Emopévoc n ypaewn mapdotacn g f téuver tov opildvtio dEova 610 onpeio

A(ﬁ,o).

OEMAT

I'l.

To pdTO TUALO APOV Elval KOV X Kal KaTookevdlovpe teTpdywvo. H mhievpd

, ; X , . , .
TOV TETPAYDVOL Oa etvon Z , EMOUEVOC TO SHBGSO\/ TOV TETPAYW®OVOV Oa etvon

xY ¥
E=~-|=—.
4 16
To dedtepo tunpa Oa eivon pnkovg 8 —x. Av p m axtiva Tov KOKAOL OV

8—x
27

Kotaokevaletal e To TUNU avto, tote Oa givarl 270 =8—x & p =

Apa to euPfadov Tov KOKAoL Ba givat
2 2 2 2
E2=7rp2=7r(8 x) :”(8 );) =(8 X) :64+x 16x'
27 47 47 47
Emopévoc to dBpotopa tov epPaddv Ba sivar
2 2
E(x)=E1+E2=x—+64+x 16x=
16 4
_x’ 4256 +4x7 —64x  (m+4)x’ —64x+256
167 167




x>0
Eivair x>0 xar 8—x>0<& = 0<x<8.
x<8

Eivar E'(x) :%[2@ +4)x—64], 0<x<8.
7T

Eivar E'(x) >0 2(r+4)x-64>0 = x> 32
7+4
Apa amd Tov Tivoka petofordv 1 E mapovstdlel EAAIOTO 6TO X = 324
T+
2
(7 +4) 32 - —64- 32256
, ( 32 j (m+4) T+4 16
pe N E = = =..=
T+4 167 T+4

)
x | 0 n+4 8
E - D+

E/\/'

~

. . 4 , X
Tote n Thevpd oL TETPAYDVOL Eivar i =

Ko 1 SIUETPOS TOV KOKAOV Eivail
. 32
8—x B=x “wpgy4 81 8
ot or o7 _7r(7r+4)_7r+4'
Apa o dBpospa TV UPaddV TOVIOVO GYNUATOV EANYIGTOTOLEITAL, OTOV 1) TAEVPA

TOV TETPALYDVOL 1GOVTAL LE TN SILUETPO TOL KLKAOVL.

2p=2-

Apxeiv. 6.0.m e€icoon E (x) = 5 €yel povadikn Avon oto (0, 8).

['a to oo 4, = (O, i} ;
7+4
.32 roweis s peay=| B[ 322 4 _| 16 16
AI_(O’E+4} P £ (4) = £ w+4 ’E?*E(x) z+4x
ooTL limE(x)=E. 16 ~2,24 «xot Ez5,09.
x=0" T 7w+4 T

Apa 5e€ E(4) ko dpa and Oshdpnua Evoopéomv Tywav viapyet x, € 4, : E(x,) =5
Kot emedn n E eivan 1 610 4;, dpo 10 X €ivor povadiko, 6to Sdotnua A;.

Emiong ywa 1o dtdotpo 4, = {i, 8} :
m+4




32 GLVEXY) 32 . 16 ,
4= [ 8) Fronetns > E () = {E (mj lim E(X)j = {mAj ST

T+4 18

4

2 _ ) _ )
lim E(x) = im Y ~64x+256 _ (7 +4)8"~64-8+256 _
8 x8 167 167

5¢ E(4,) dpon eficoon E(x) =5 etvar addvarn 6to A».

Emopévmg vdpyet povadikn| T x, € (O,%) 1 E(x,)=5.
T+

OEMA A

Al.  f(x)=2x"“"-x*, xeR pea>l.
Eivaw f'(x)=2-¢"“-2x>, xeR.

f(x)=(2-07" ~2x) =2-¢""~2=2(e" ~1), xeR.

ffX)=0e¢“-l=0e =l ‘="ox-a=0=x=a
e*yv. avEovoa

"X)>0 e -1>0e " >loe e’ & x-a>0x>a

e* yv. avEovea

"X)<0o e -l<0oe<loe™<e! o e—a<0ox<a

2VYKEVIPOTIKO:
X (=00 o +00
f'(x) - O+
f e B R

Apam frrapovolalel onpeio koumng ot Béon x, =a.

A2 L) fi(x)=2(e-x). xeR
Bpickovpe to 6p10 TG ' 6T0 X —> —0

lime™™ = lim (i.eXJ=ia~o=0,

X—>—0 X—>—®0 ea e

lim (-x) =+00. Apa lim f'(x) =+

X—>—o

By  fl@)=2(e""~x)=2(1+a)<0.

v) Bpickovpe 1o 6p1o e f* dtav X — +oo

2 2 €
Elvon f'(x):—a-eX_2x=x.(_a.e__2j_
e e x




A3.

()

, . € . .
Eneidn lim — = lim ———= lim e" =+
X+ X X—>+00 (x)' X—>+00
, ) 2 e
Apa lim (—-——2 = +00
xoto| o4 x

Eniong lim x =+, dpa lim f'(x) =+w.

X—>+0

H /' sivar ocuveyng oto R ko yvnoing edivovsa oto didotnua (—o, o] (Aoyw
tov B1)

Apa f’((—w,a]) = [f'(a),xl_ig f'(x)) =[2-(1-a),+x).

H /' sivon ocuveyng oto R ko yvnoing avéovoa ota drdotnua [d, +o0) (Adym tov
Al)

Apa. f’([a,+oo)) = [f'(a),}_i)rgo f'(x)) =[2-(1-a),+»), pe2(l - a) <O0.

Apo vdpyet T X 6to oo, 0] dote f'(x,) =0 Kot TN X2 6TO
ddotua [a, +o), dote f'(x,)=0.

Opwg oto (—oo, a]n ' eivar yvnoimg @Bivovca

apo x <x, = f'(x)> (%)= f'(x)>0

o x> x, = f(x) < f(x) = f'(x) <0

Emiong oto [a, to) n f' eivar yvnoiog adEovoa
apa x <x, = f'(x) < fi(x,) = f'(x)<0
Yo x> x, = f1x)> (%)= f'(x)>0

Anhodn TpoxVTTEL 0 ETOUEVOG TtivaKag HeTafoldv g [

X |-00 X1 o Xo + 00
fojtooc + O - O + 4+
f — T.W N T.E 7

[Ipoxbdmter 6t VAPV LOVOIIKE X1, X2 TETOW OCTE 1 f TOPOVCLALEL TOTKO
HEYIGTO GTO X| KO TOTKO EAGYIOTO GTO X».

AoV o> 1 xar f' yvnoing eOivovoa 6to (—o, a] woyvet:
a>1= flla)< f[1)=2-2a<2-e“-2=¢e"">2—a ().
210 ot (a, X2) M f elvar yvnoimng @divovsa dpo to

f((a,x,)) = (lim_ f(x),lim f(x)j = (hm_ f(x),2— az), IMhadn
f(x)<2-a* = f(a) (2)




Eivoaw f(1)=2-e"" -1

Opwg Aoyw g (1)

e >2—a=2"">2Q2-a)=2-¢""-1>4-2a-1= f(1)>3-2a.
Opog 3-2a>2-a’ < a*—2a+1>0< (a—1)> >0, mov oyveL

Apa f(1)> f(a) (3)
Amnd (2) ko (3) émetat:

f)<fla)< fQ),apan f(x)=f(1) elvar advvatn.
(B' Tpdmog)

Enewdfa>1eivar 1 —a<O0xa e <e’ @ e ™ <l e ™ -1<0.
Opwg /(1) =2(e" ~1). épa f'(1)<0.

Av 1<x, enednn f eivon yvnoing edivovca oto (—o @] Gpo kot oto
(—o0,x,] = (—0,a] eivar /(D)= f'(x) < f'1)=0 dromo

Apal>x; 1 a>1>x.

S10 iompa [a.x,) =[x, x,] n f sivar ypynoiog pOivovoa. Apa eneidn
a>1= fla)<f@ @D

Emiong eivar f((a,x,) = (/(x,), f(@)).

Apa Yo k60 x € (a,x,) eivar f(x) < f(a) < f(1) (AMdyo g 1).

Apan f(x)=f() sivor addvan.

(v tpdmog)
f(x) yvnoiog pbivovca cto [a, x2] apa
Flas]=[/(x)./ (@)]
Opog f(l) =2.¢"" -1 xau f(a)=2-a’.
Oodeicovpe ori: f(1)> f(a) =2 -1>2-a" <2 +a’-3>0,
pe o >1.
Eoto K(x)=2%""+x> -3, xeR. Apxei va deifovpe 611 K(x) > 0 110 ke x > 1.
H K (x) TOPUYOYIGIUN OC OTOTEAEG O, TPAEEMV TOPUYDYIGILOV LUE:
K'(x) =-2-¢""+2-x
H K’ (x) TOPAYDYIGIUN OC ATOTEAEG O TPAEEMV TOPAYOYIGIL®OV pE:
K"(x)=2-¢"+2>0 yuwkébe xeR.
Apa K'(x) ywnoing av&ovoa kat wybdet K'(1)=0.
K/(x) yvoiocabéovoa
o x <1 — K'(x)<K'(1)=0 &pa K(x) eivar yvnoiog gbivovsa

K'(x) ywoiogadEovoa

INa x>1 —  K'(x)>K'(1)=0 épa K(x) eivor yvnoiog av&ovca




A4

X |[-00 1 +00
K'(x) - O +
Kx)| N —

TOT.
eLdIGTO

H K (x) &gt ehdyoto to K (1) =0, kar K(x) > K(1) =0y kabe x> 1.

lNa a=2,civan f(x)=2-"7—x".
H epantopévn g f oto onueio pe tetunuévn xo = 2 givai n svdeio:
V=f@)= f(D)-(x-2) = y—(-2)=2(x-2) =
Sy+2="2+4 y=-"2x+2< y=-2(x-1)
Eneidn n f otpéoet ta xoila dvo oto ddotnpa [a,+oo) = [2, +oo) , TPOKVTTEL OTL Y10
xe[2,3]:

f(x)=2(x-1) e f(x)x=2>2(x-DVx-2 <

F(x)Jx— ( 2(x -1 ) > 0. ’

LE TNV 160TNTA VO IoYOEL LOVOV Yo X = 2.
Apa
j F(x)~Ax— ( 2(x - x - ) dy >0 <
L F()Vx =2 dx> L [—2(x ~Dx— 2} dx <

& [ fex=2de> 2] (ve2+DVx—2dv. (1)
Moo odoxinpopa tov 2% pélovg Bétovpe u = x — 2, 0mdTe AVTO YPAPETAL:

-2+ DVE2 dv= [ w10,

‘Ezoun (1) yphoeton

[[reNE=2 dx > 2] (u+1Wu

= I F(xX)NVx—2dx > —ZI u3/2 + ul/2 du,

10



Ef(x)x/x—z dx > —2[%1{5/2} —2[3143/2}

3

o j;f(x)m dx > —2@) —2(3) o

3

@j;f(x)mdx>—g—g<:>

& [ fenx—2 dv> —%

<~

11





