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OEMA A

Al . Ocopio-Ano6delén tov Ocwpruatog 6er.251 Xyoikd Biiio
A2. Oewpia-Opiopog oer.151 EyoAiikd Bifiio

A3. Oewpla-Opioudg cel. 213 Zyolko Bifiio

A4.

a) X

p) Z

7 A

0) X

g A

OEMA B.

B1.

"Exovpe dra00yka:

1z-2|=|7+2]

|z—2|2 = |7+2|2
(z-2)(7-2)=(7+2)(z+2)
77-271-27+4=77+272+27+4
I=-1

zel
Kol dpo 0 Z Kveiton 6Tov AEOVA TOV PAVTASTIKOV oplOmy.

B2.
"Exovpe drad0yiKa:
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lw—i|=|w+2il
w=Xx+YVYi(X,y €R)
|x+yi—i|=|x-yi+2il
x+(y-D)i|=|x+(2- )il
X +(y-1)7=x*+(2-y)

2y =3
,3
2

Apo 0 W ypapeTor W = X +gi(x e R) ka1 101 Bpioketal o pio evbeio TapdAAnin otov dova.

TOV TPAYUATIKOV OPIOUDV.

B3.
z=xi(zel),xeR
AoV |z|=Re(w) 6o éxovpe 3.
w=|x|+=i
2
"Exovpe d1000y1Kd:

i 3. 3,
xi —(|X|+E|)‘ :‘—|x|+(x—5)|‘ =

= ,/x2+(x—§)2 = ,/2x2—3x+g
2 4

Apa {ntovpue 10 gAdyioto ¢ cuvaptnong f(x) = |Z - W|2 = 2x% - 3x +% , XeR

lz-w|=

To omoio pe v Ponbeia tov Topaydywv Ppickovue 6tin f &yel eEldyioto 610 X = 2 T0

2 18 _3\/5

18
f(—)=E-APG|Z—W|mm—E"|Z‘W|min_ 4

Ot eKOVeEG TOV Z,W GTO [YOdIKO EMIMEDO , Y1 TNV EAGYIOTN OVTH amdoToon Elval:

3.
Z=—Ii

4

3 3.
W=—+—i

4 2

B4.
z=Yyi(yeR,y>0)

AoV o1 Z,W wavoroovv Tig oyécels (1), (2) etvon : 3.
W= X+ > i(xeR)
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"Exovpe d1000y1Kd:

3| 3 9 9
|z+w|2—3|z|: yi+x+Ei -3ly|= x+(y+z)i‘—3|y|:x2+y2+3y+z—3y:x2+y2+z>2
OEMAT:
I'1.

H ocvvaptmon f givor mapayoyiown oto (0,00) (0¢ yvOpeEVO TOpAy®YIGIL®Y GUVAPTHCEDV).

xetInx+e*t et (xInx+1
‘Exovpe: f'(x)= ¢ e ¢ ( * ),x >0(1). Enen x>0, >0 0a
X X

ueketnoovue o Tpdonuo tgg(x) = xINX+1, x>0 zmpokepévoy vo ueAETHoOVUE TV
uovotovia tng f .
H g elvan mapaywyiown (npaéeig mopaywyicipmv cvvaptioenv) ue g (x)=Inx+1,x>0.
‘Exovpe g (x)=0< x=e" kar y1a 0 < X<e™ sivar g'(x) <0 evd yia X >e™ sivan

e-1

g’(x) > 0.Apa n g &xst ehdypioto oto X=€" 10 g(e ) =—=
e

e-1

‘Etotyua kae X >0 o yovpe g(x) > g(e™) = g(x) > >0.Mg Bdon v (1) Ba £xovpe

ot f'(x) >0y kébe x>0 ot apan f eivar yvnoing awéovoa oto (0,00).

I'o o odvoro Tudv g: Eredn n f eivan yvnoing avéovoa oto (0,00) 10 chvoro Toudv
™mg Oa givar (lim f(x), lim f(x)). Topa £xovpe Iirrol f(x)=lim f(x)=lim(e*"Inx)=—co xat
Xx—0* X—00 X—> x—0* x—0*

lim f(x) = lim(e**Inx) = oo . Apa t0 cvvoro Tipdv ¢ f sivarto R.

2.

[No va amodei&ovpe 011 M cuvaptnon T eivar kvpt Oa Tpénet va Bpovpe v 7. H f givan
dvo popég mapaywyioyun oto (0,00) (apov n " sivar mapaywyicyun og npdéelg
TOPOYOYICYLOV GUVAPTICEWV)
we () = x’e*tIn x+§xex‘1 —e*t _ e*'(x%In >2<+2x—1) x2002).

X X
Ensidn x° >0,e"" >0 Qo eEeTAGOVE TO TPOGNLO THS GLVAPNONG

h(x) = x*Inx+2x-1,x>0.H h sivar Vo popéc mapaywyicyun oto (0,00) (¢ Tpatelg
napayoyicuev covaptioemv) ue h'(x) =2xInx+x+2,x>0 ka1 h”’(x) =2Inx+3,x>0.
3 3 3
‘Exovpe h”'(x)=0<=x=¢e 2 xou yio 0<x<e ? givarh’(x) <0 evdo yio x>e 2 givan
3 3 3
h'(x)>0.Etoin h” éyet ehdyroto oto e 2 toh’(e 2)=2(l-e 2?).

3 3
Apa yio kabe X >0 &ypovue h'(x) > h'(e 2)=2(1-e ?) >0 dnradn n h eivar yvnoiong avéovoa
ovvapnon oto (0,00).
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Apo Yo X >e Oa sivar h(x) > h(e)q tehiké h(X) > (e-1)* > 0. 'Etor ,Aoym ™ (2), Oa éxovpe:
f(x) >0 yio kdbe X > e ko étorn f otépet ta Koila ave (kKvpt) oto dtdothuale, o).

I3.

H cuvépmon g eivar: g(X) =e* (x2 —=5x+6), X e R . H d0beioa oyéon yiverar Stadoyucd:
e (x2-5x+6) >e* (a>-5a +6)
g(x)>g(a),0<x<1

dNAadn M g €xel TOTIKO aKPOTOTO 6TO o (TOTIKO EAAYIGTO). ZVOUP®VO LE TO Bedpn Lo Tov
Fermat(mAnpovvtot o1 tpoidimobéceig agov 1 g eivan opiopévn oto (0,1), to a givar ecmTEPKO
onueio tov kot eivon Topaywyioyn o avtd ) égovue g '(a) =0 (3).

Avtioctouyo:

eﬂz (X} —5x+6)< B -5 +6

e

e (X2 -5x+6) <e” (B> -5p3 +6)
g(x) <g(p).x>1

dNAadn N g €xel TomIKO akpOTaTO 6710 P (TOMIKO UEY16TO0). ZOUPOVA LE TO BEdp Lo TOV
Fermat(mAnpovvtar o1 tpodimobicelg apov n g givar opiopévn oto (1,00), 1o B givan
E0MTEPIKO oNEi0 TOV Kot givat mapaywyiown o’avtd ) Exovue g (S) =0 (4).
Topaywmv g and 1o Oedpnpa tov Rolle oto [a, B] éxovpe:

H g'(x) = e (2x° ~10x* +14x-5),x € R sgivon mapoyoyioyn oo [a, f](Gpa kar suveyic)

ue g'(a)=g’(B) =0 dpa Oo vdpyet, ToVAdyIGTOV éva & € [0{, IB] té€1010, ®ote g (£) =0

I'4. H ovvapmon h sivar: h(x) = e**(x* -1),x > 0, x = 1. H h givon mopoyoyicym pe

h'(x) = e**(x* +2x-1), x> 0,x =1

To {nrovpuevo guPaddv divetal amd Tov THmo

E(®) = [, |h(x) - (7ex-11e)jdx = [, (h(x) - 7ex+11e)dx (5) (apob 1 h sivar kvpti 670
[3,4]6160t ' (x) =€ *(x* +4x +1) kony1a X €[3,4] eivar h”’'(x) > 0) pe epantopévn ot0
A(2,h(2),h(2)=3e v y=T7ex-11e. Apa h(x)>7ex—-11e,x[3,4] omiadn n h Bpicketon
«mivo» omd v (€)).
Etoun (5) yiveton : E(0) = [ [e*(x*~1) - Tex+11e Jdx = [} e* (x* ~1)dx - e, xdx +11ef, dx

(ue 2 opég KOTA TOPAYOVTEC OAOKANPMGT) GTO _f;ex'l(x2 -1)dx) Ba égovue teEMKE OTL:

E(Q) =10e® - 5e* - 4—29 e+llet.p.

OEMA A

Al.
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1)
H cvvaptmon h(x) = ovvx- f(f(x)) sivar cvveyng oto R dpa kot 0r0|: :l (g mpa&elg
ovveYOV cuvaptnoemy aeov 1 T eivor kot mapayoyioywn oto R).

Tahpa éxovpue0< X <X = govx >0 Kot apov n f eivar yvnoiong @bivovooa (enedn
pa gyovp >

f'(x)<0,xeR) 00 &ovpe ya x>0 dt: £(0)> F(x)= f((0) < F(f(X) ko
ovvx- f(f(0)) <ovvx- f(f(x)) 1 ovvx- f(f(0))-ovvx- f(f(x)) <0 Me oroxinpwon 610

[0,%:] TaipPVOLE TN GYéoN: J.OEGUVX- f((0))dx - _fofauvx- f(f(x))dx <0 1 Swdoyucd

F(f(0)f 2ovvxdx < [2ovvx-F (f(¥)dx = F(f(0) < [Zovvx-F (f ())dx i tehx

J'O%auvx-f(f(x))dxz f(f(0))

u) Os®povpie T GLVAPTHON F (X) = _f_xx g(t)dt( x>0). H F YPAaQETOL :
F(X)=[" g@dt=[" gt)dt+ g®)dt=—f "g(t)dt+ [ g(t)dt.

H F svor TOPAYOYIoUN ©¢ 4OpoIGHa TOPAYOYICI®Y CUVAPTICEOV. Apa N F sivor ko
oLVEYNG OTO K.

‘Etot )I(g)r’\( F (X) =F (K’ ) = f_KK g(t)dt =0 (H g eivou meprrtn kot Oo Tpémet vor derybei ot

J'_KK g(t)dt = 0 .Ilog;). Exovpe:

_f g(t)dt = |_) ng(t)dt Ko

K X-kK
F'(x) _
1

lim

XK X — g

(—KavovagD Hospital) = I|m rr,]([_foxg(t)dl _J'O'Xg(t)dt]' = )|(i_I;TII([g(x) +g(-x)]=0¢(

apov 1 etvon meptrn).

2y0M0:ES® pmopovpe va mapatnpioovpE 0Tl To _f_xx g(t)dt = 0 (ywpic va mapovpe 6p10) Kat

apa. oto KAGopa Ba Eyovue Tov apBunm =0 ywpic va epappdcovpe tov kavova D’ Hospital
to {ntovpuevo o6pio giva ico pe 1o 0.

A 2. @cwpovpe ™y ovvapmon K(X) = J': f (t)dt_f; g(t)dt,x[a, ] n omoia :
e Eivai ovveyng oto [a, ﬂ] (¢ YIvOUEVO TOPUY®YICIULOV GUVOPTNCEDV TMV
J': f (t)dt, _f; g(t)dt ,apa kat cuveydv)
e Eivon mopaymyioyn oto (a, ,B ) apov ot cuvaptoelg f,g elvar ocvuveyeic pe

K'(x)= f(x)f, g®dt+g(0f f ()t
e K(a)=0,K(8)=0
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Kot é101, sdppava e to Oebdpnpa ov Rolle, vadapxet & € (a, 8): K ’(é) =0y
f(&) fj g(t)dt+g(&)[ f(t)dt=0 1 wodbvapa

9E)[; f©)dt=—1 ()] a0t
9©)[; fOdt=F () atver

KOl TEAKA

A 3. Oswpodpe ™V cuvdptnon (D(X) = _f: (f()-g(t))dt,xe[a,n],ne(a B) n omoio:

e FEivail ovveyng oto [a, 17] (apoV n @ givor Tapoy®yiciun S10TL 01 GLVAPTNCELS
f,g elvaw ovveyeic oto [a, i} ] Kot Gpa. 1 dwpopd f —g eivar cuveyng)

e Eivol mapaywyicyun oto (a, 7]) ,0T®G dKaloA0YNONKE TPONyOLEVQ, LE
0'(x)=f(x)-g(x)

° (D(a) = Ot (D(T]) =0 (an6 ta Sedopéva)

Apa and to Ocdpnuo tov Rolle vrdpysr CE (a, 7]) C (a, ﬁ) 14101, OGTE:

0’(c)=04 T(c)=g(c).

A 4. v) H cvvaptnon G pe x>0 ypaopeton
G(X)=["fnx-Inuydu=["f(u)nxdu-["f(u)Inudu

G(x)=Inx] f(u)du-" f(u)Inudu émov

Ol GUVOPTNOELG i (w)du, “ f (W Inudu eivar mapaywyiceg 10t ot f(u), f(u)Inu
1 1

etvan cuveyeic .Axkopo n G glvar mopoaywyicun og yvouevo
Kot Stopopd mapaywyicov cvvapticemy. H mapdymyog g G sivan

G (x) = % [ £ u)du+Inxf () - In XF (X) = % [ £ ), x>0,

X 1 u
H ovvépmmon H pe x>0 ypaeeton H(x) = _fl —j'l f (t)dt xou emedn n f etvon cvveyne n
u
_flu f (t)dt eivar mapayoyicyun,dpa kot cuveyng Onmg eivat Kot

n 1 .'Etouin i_flu f (t)dt eivon cvveyne (U>0) kan dpo n H givor mapayoyioyn yio x>0,
u u

H nopoaywyog g H givar H(X) = i_flx f (u)du, x>0.
X

Agod G'(x)= H'(x),x >0 0a eivar G(X) =H(x)+c,ce R pia ctabepd mov Ha

VTOAOYIGOVLE.
INo x=10a éovpe G(1) =0,H (@) =0 xat dpa ¢ =0onAadn G(x)=H(x),x>0
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i) Topa Oa deiEovpe 611 01 G'(X) ko H'(X) givan yvnoing pbivovoec oto
(1, OO) dnradn Ba deiEovpe 0TL M cvvaptnon P(X) = i_flx f(u)du eivon
X

yvnoiong pdivovoa. H P sivon mapaymyioun (o¢ ywvopevo tapaywyicyiov
ocvvaptioemv agov kat 1 T eivor cuveync) ue
xf (x) - [ f (t)dt
(x) f; (t) o1
X

P'(x)=
Oa amodeifovpue otL Xf (X) - _flx f(t)dt <0 vy kGOe x>1.
QD(X) = Xf (X) —.flx f (t)dt, X >1 mov givan mapayoyicun (o¢ Tpa&elg
TOPAYOYICIUOV GUVAPTHCEMV) UE QD’()C) = Xf ’ (X) <0 apov X>1>0 ko f'(X)<0

(6edopévo) ko apa n P givar yvnoiog ebivovoa 610 (1,0).

Thpa éroope X >1=> QD(X) < QD(].) = QD(X) < f (1) <0. Apan P sivor
yvnoing ebivovsa apod n P’ (X)<0 yi x>1.
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