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AITANTHXEIX

OEMA A

Al.  Bezwpio oeh. 251 oyoiuov Biiiov.
A2.  Qczwpio oeh. 273 oyoiucov Biiiov.
A3. Bczwpio oeh. 150 oyoiucov Biiiov.
Ad. o) > A B) — %, Y) —Z, d) — %, g) > A

O®OEMA B

Bl. Av6écovpe z=x+yl, X,y €R, Baelvar z =x—yi
Katn doouévn e&lomon ypapeTon
2(x*+y7)+2xi—4-2i=0 & [ 2(x+y7) -4+ (2x-2)i= 0
<:>[(x2+y2)—2]+(x—1)i20<:>(x2+y2—2:0 Ko x—120)<:>
<:>(x2+y2:2 Kol x:1)<:>
<:>(y2:1 Ko x:1)<:>
< y=11 xar x=1.

Apa ot Moeig etvon z, =1+i, z,=1-1.

B2. Etvon

we3.| A 39_%&)”_& (1+7)-(1-1) 39_3{“21—1}”_
B 2, - 1-i) 2 B 2 B

=3.()" =3 i=3-(i*) =
=3 (=1)-i==3i,

B3. Hoyéon [u +w| = |4z1 — z2 — i| yphoetat:
o —3i| = 4 +4i — 1 +i—i| < |u—3i| = |3 +4i| & |u - 3i] = 5.
Avu=x+yi x,y € R &ovpe [x +yi - 3i| =5
x+yi-3if =5 ox*+(y-3)° =5~
Enopévag o v.1. Tov pryadikodv u gival kokhog pe kévipo K (0, 3) ko
axtiva p = 5.

OEMAT

I't.  H h eivon ovveyng kou mapayoyioyn oto R oc anotéheosua avrictorya mpalemv
GLVEYXDV KO TOPOYOYICILOV CUVOPTHCEMV.

41y ) 1
(e ):1_ xe =——>0 yaxdbe xe R.

e’ +1 e*+1 e +1

Eivon A'(x)=1-



I2.

I'3.

I'4.

Apa h gtvor yynoiog avéovoa oto R.

1 j (ex +1), e e

—— =_ =- <0 yw xdaOe
e’ +1

Eniong, eivan h”(x):( ( - 1)2 ( x 1)2 ( x 1)2
e + e + e +

xeR.
Apa n h etvar koikn oto R.

H doopévn avicmon ypdaeetat icodvvapa:

h(2H(x) e h(2R(x) e
e <——&Inle <In|]— | (1
e+l [ J (e+1} @

Eneon h(l)=1-In(e+1)=Ine—In(e+1)=1In (LJ n (1) YPapeTAL
e+

In [e’“’“”)] <h(l) = h(2h'(x)) < h(1).
Eneto m A eivar yvnoiog abdfovco oto R, mpoxvmter 1codvvapa  Oti
20 (x) <1 h(x)< % S h(x)<h’(0) (2).

Eneom m A eivon koikn oto R, Ba givan ko /' (x) yvnoiog ebivovcsa oto R.
‘Etot and ) (2) mpokvmrel 1c06vvapa x > 0.

X+ X+ x

e’ +1
im Il <7 i 1- jzlnlzo
x>+ e’ +1 Xt e’ +1

*Aot lim =0 apov lim e* =+,
x>t 2* 4] X—>+o0

Etvar lim /(x) = lim | x—In(e* +1) | = lim [ Ine* ~In(e* +1) | = lim h{ ¢ j =

1 1
lim In| 1- =limln(1-y)=In1=0 (6mov &yovue BEcel y = )
X400 ( e’ +]J y—0 ( y) ( XOVH Y e’ +1 )

Apa n oplovTio acVumTOoT 6To +oo givarn y= 0.

INa ™mv Ay OCLUTTOTN oT0 —00 EXOVLE:
—In(e” ! . 1
lim ) _ iy X210 D ) (1—Mj -~ lim [1——ln(ex +1)} =1-0=1.
X0  x X——00 X X—»—00 X X—»—00 X
Aot lim In(e* +1)=In1=0, apov lime* =0 kot lim —=0.
X—>—00 X—>—00 X—>—0 x

Emiong eivo lim (h(x)~x) = lim [x=In(e* +1)—x]= lim [~In(e* +1) |=~In1=0.
Apa n TAAY10 ACVUTTMOTN TG /2 6TO —0 ElvaL M Y =X.

Bpiokovpe t1g piCeg Ko 10 TPOSO NG @.

Enedn e > 0 yuo kdbe x € R apkei vo, pedetnoovpe v

g(x)=h(x)+In2 = h(x)—h(0).

Ouwg, g'(x)="n(x)>0yakabe x € R, dpan g eivar yynoing avéovoa 610 R.



Eniong g(0)=A(0)—-h(0)=0.
Eneom n g eivan yvnoing avéovoa, 1 piCa x = 0 Ba eivar povadkn yo v g.
IMo x> 0 Ba etvan g(x)>g(0) < g(x)>0.

Enopévag p(x)=e"- g(x) >0 yu kabe x € [0, 1].

Apol E:j.(p(x)dxzj.[ “h(x)+e*In2 |dy = j{ h(x)}dx+ln2j

0

=[e'nx)], - Jl.exh'(x) +n2[e] = e-h)-h(O)-[ ¢

(1 1n(e+1))+1n2 J. 1) dx+(e 1)ln2—
:e—eln(e+l)+ln2—[ln(ex+1)] e— 1ln2—

:e—eln(e+1)+eln2—[ln(e+l) ln2}—e eln(e+1)+eln2—In(e+1)+In2=
=e—In(e+1)-(e+1)+In2-(e+1)=

—e— e+1 [ln e+1 1n2}-e+ e+1) ln( ZJ T.L.
e+

OEMA A

Al.

H f 6o eivar cuveyng oto onueio xo = 0 apkel va 1oyvet lirré f(x)=f(0)=1.

X X _1 ’ . Aok
1 (e ,) =lime*=e’ =1.
X x—0 (x) x—0

Onmg 11m f(x)= 11m

* (Am6 tov kavéva De I' Hospital).
*E (A16T1 e suvexno).

° me;eOf’(x):(e _1j (e’ _l)x (e —1)(X) xe —Ze +1
X x x
e’ -1 !
0 . . . Y l—x*
Iox =0 etvon f'(0) =lim ACIRPAC) =lim—% ~1lim& 5 X
x—0 x_ x—0 X x—0 X
TN Clllnd bud) ISl SUTHCANS 5
x—0 ( z)l ¥—0 2x 550 2 2
X

* (Am6 tov xavéva De 1' Hospital).

O¢tovpe g(x) =xe" —e" +1, x € R.

H g eivon mtapayoyiciun og amotélecua tpdéemv Tapay®YIGIOV GUVIPTNCEDY LUE
g'(x) = xe".

Eiviig'(x) =0 o xe" =0 x=0.

Eniong g'(x) >0 < xe" >0 x>0

g(x)<0xe" <0< x<0apov e >0y kdbe x € R,

‘Etol mpoxintetl 0 axdAovboc mivakag HETOBOADY Yo TNV &



A2.

X =00 0 +00

g | NN |/

OAIKO
eAaxioTto =0

Xvumepaivovpe 6t g(x) > 0 yo kdBe x € R.
Apa f'(x) >0 yia k4be x €(—0,0)(0,+0)
ko enedn 1 feivor suveync oto xo= 0 (éxel amoderydei) alhd kot o dho 10 R o¢

amotéAecpa TPAEemv cuveX®Y cLVOPTHCE®Y, Ba elval yvnoing avéovoa e Ao 10 R.

a) Oezwpovpe ™ cvvaptnon K(x) = J.le(u)du, xeR.
Eivan K'(x) = f(x), xeR.

R -1
[No xeR  evar  f(x)= ¢ .
X

X

e —

1
Me x<0=e <’ e’ -1<0 >0.

X

e’ —

1
Me x>0=e" >’ e -1>0 > 0.

X
Mo x=0 etvar f(0)=1>0.

Apa f(x)>0 yakdBe x € R xotcodvvopo
K'(x)>0 yuxdabe x € R, dpan K eivor yv. avéovca 610 R.
, 21 (%) ,
Etvat L f)du =0 K (2f(x))=K(1).
Eneionq K yv. avéovoa Ba etvar kat 1-1.
1
Omorte 2f’(x):1<:>f'(x):5<:>f’(x):f’(0).
Ouwgn f* etvan yv. av&ovoa d10tim f etvon Kuph).

Apa [ etvan 1-1 ko €To1 Tpoxvmrel x = 0.

B) Zt0 onueio oto omoio o pLOUOG petafoing Tng TeTunpéVNg X(t) etvon StmAdolog

oL pLOUOY peTafforng g TETUNUEVNG Y(T) 1oy DEeL:
x'(t)>0 1

(=2 f(x(1)] & x =2 £(x(0) (1) & f/(x(0)) -
& f(x(1)) = £(0).

Ouwng f' yvnoing avéovoa dpa ko 1-1, omote x(t)= 0. ‘Etot 1o (ntovpevo onpeio
etvan M(0, £(0)) h M(O, 1).



A3.

e’ —1 ,
, x>0 ypagperon

H cvvaptnon g yio f(x) =

e’ -1

g(x):(x +1—ej (x=2)" =(e*—e)’ - (x-2)".

H g elvar mopayoyioyn oto (0, +0) ¢ amotérecuo TPAEEOV TOPAYDOYICIU®V
GUVOPTNCEWV LIE:

g (x) =2(" —e)e"(x — 2)* + (e —e)’2-(x - 2) =

=2(e"—e)(x—2)[e" - (x-2)te" —e]=

=2(e"—e)(x—2)(e" -x—2e"+e" —e]=

=2:(e" —e)(x—2)(xe" —e" —e).

o Oftovue A(x)=x-e"—e* —e, xe(0,0). Hh eivon cuveyng og amotéhespa
TPAEEDV GLUVEXDV KOl TAPAYOYIGIUOV GUVAPTCEDV.
Eivaw A'(x)=e" +x-e"—e* =x-e" >0 yio xébe x € (0, +o0). Apa. n h givar
yvnoeing avéovoa oto (0, +o0). EEdhhov eivan A(1) =—e<0, h(2) =e-(e—1) > 0.
H h eivon cvveymg oto [1, 2] xon emedn A(1)-4(2)< 0, mpokdmtel and to O.
Boltzano ot vrdpyet xo € (1, 2) oote A(x,) =0. H h etvon yvnoing avéovoa, dpa
M piCa xo etvon povadwm oto (1, 2). ‘Etot, pe x > x;, = h(x) > h(x,) = h(x)>0.
ue x <x, = h(x) <h(x,) = h(x)<0.

o ¢"—e=0e =x=1.

ef—e>0e >l o> x>1.
ef—e<0oe < ox<l.

‘Etol mpoximtetl 0 axdAovboc mivakag HeETaBOADY

X 0 Xo 2 too

.1
RN ] P

o
oo |
il
NN

T.€.  T.J.  TE

ITpoxvmtel 0TI M g £xel dVO BEGELG TOTIKAOV AayIoTOV Kal po BEGT TOTKOD pEeYioTOoL.



