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AITANTHZXEIX — AYXEIX

OEMA A

Al.  Zer2sl
A2.  Zed273
A3.  Zed 150
Ad. A P NI T A

OEMA B
B1.  'Eyovpue 2|Z|2 +(Z+7)-i —4-2i=0.Eoto Z=X+Yi pe X,yeR
AVTIKOOIGTOVTOC TPOKVTTEL:

2(X* +y?)+2xi—4-2i =0 (2¢° +2y* —4)+(-2x-2)i=0<

2x°+2y*—4=0 X +y’=2 y==+1
= =
2x—2=0 x=1 x=1
Apa o1 Mogig g e&lowong Ba eivon: Z, =1+1 ko z, =11
1+i  (1+i) 1+2i-1 2

B2.  'Eyouus 1—i=(1—i)(1+i)_ e A i =000 =(i") i =1 (i) =i

39
Onére w=3(ij =3-(~i)=-3i
ZZ

B3.  |u+wW=[4z,-7,—i| < [u-3i|=|4(1+i)-(1-i)-i| < |u-3i|=[4+4i-1+i-i|

Ju—3i[=[3+4i| < [u—3i| =5 agov [3+4i|=/3* +4? =25 =5
Apa 0 YEDUETPIKOG TOTOG TMV EKOVAOV TOV PIYAdK®V opBudv U givol KOKAOG He KEVTPO

K (0, 3) Kol aKtiva p =5

OEMA T
I'l. h(x)=x—1In (eX +1) pue Xe R . Hovvaptnon heivar ntopayoyiciun oto R o¢ npdtelg

Xe 1 v kGBe X € R. H cuvépmon h’ eivan mapaymyiciun oto
e+

nopayoyisipov pe h'(x) =1-

e*(e” +1) —e'e” e*
R o¢ npateic mopayoysinov pe h”’ (X) =— (" +1) > =— > <0 yaxabe xeR.
(ex +1) (eX +1)

Apan h givar koidn oto R.
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) € oy (eh(z"/(x’) ) < In(ij e h(20 (x)<Ine—In(e+1) <
e+l e+l

h(2h'(x))<1-In(e+1) <h(2h'(x))<h@®) (1)

e* e'+l-e"
- T ax

"Eyovue h'(x)=1—
xovke () e’ +1 e’ +1 e*+1

>0 yokéOe XeR. Ondten h eivon yvnoiong

av&ovca oto R.

h/ '™\
Apaomd v (1) éxo : h(2h (x)) <h)<2h' (x) <1< ' (x) <%@ h'(x) <h'(0) < x>0

lim h) = x"jl(l_ In(eXTJrl)) =1-1=0

X0 X

e)(
. In(e* +1 0 . X i X . e
lim In(e” +1) _ L DLH |lim £+ _ |im = lim —=1
X—>+0 X 0 x—+0 1 x40 X 1] xo+0 ¥

Apan Yy =0¢ivar opilovtia acvurtet ™meh oto +o.

lim h(¥) _ lim [1_M)= lim (M]Z(E,DLHJ lim (1_ € j:
X—>-0 ¥ X—>—00 X X—>—00 X 0 X—>—00 e’ +1

lim e*+1-e X 1 1=
xo=o| ¥ 41 0+1

tim D) _ o (1_ In(ex+1)j= - [x—ln(ex+1)j= w [l— e" jz

X—>—0 X X—>—0 X —>—0 X X—>—0

lim e +1l-e _ 1 1.2
x>l et 4] 0+1

XILrll(h(x) —AX)= Xliﬂ(h(x) —-X)= XIi%rﬂo(—ln(eX +1)) =-In1=0

Emopévoc n Yy = X givatl mhdyto tg h oto - 0.

p(x)=e*(x—In(e* +1) +In2) =¢" (x+ Inxi)j
e"+1

(p(x):0<:>x+lni:0<:>ln 2 =l 2 = Xo2=1l+e*
ex+1 X 1 X

e’ + e" +1
e¥=loe =" <=x=0

L L L 2 2 Tt 1 (2 Y
E:£|¢(x)|dx=£go(x)dx:!e (x+|nex+1}ix={e (x+|nex+1ﬂo‘£e 1+T(mj X

e’ +1
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ex 1 x
X[l— de e£1+ In—j j
e’ +1 o e

dx_J Zdu= [In|u|] Ine—+1

D
VN
o
+
=}
@D
1S
[y
N—
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O e
@D

1
@éto |:j _
&+

®étovpe ¥ +1=u,du=e"dx
I'a x=0 £&yovpe u, =2
INa x=1 &yovpe u, =e+1

2 e+l
Tote 1 (1) yivetar E= ereln—"——In=
e+l 2
OEMA A
e’ -1
, Xx#0
Al.  Eyovpue f(X)z X
1 , x=0
0) ’
(6 e’ -1 e*
= Iimuzlim—zeozl Kat f(0)=1 omoTE £YOVpE:
x>0 X DLH x>0 (X)' x>0 1

lim f (X) =f (0) apan f eivor cuveyfigoto X, =0

x—0
Emiongn T eivon ovuveyne 6tav X # 0 wg npdteic cuveydv (ekOeTK, TOMOVOUIKY)

Apan f eivor cuvegnigoto R

H f sivon mapayoyicyn yio X #0 og mpééeic mapayoyisipoy pe

, xe'—(e"-1) xe*—e*+1
f'(x)= )((2 ): 2 , Xx=0

Otwpn h(X) =xe" —e* +1 mopoyoyicwn kot cuveyng oto R

ugh xe+;2/ ,e/ xe*

h'(X)=O<:>X:O Ko h(X)>O<:>X>O OTOTE:

—0 0 +00
h'(x) - Qo+
h(x) N

Apan h mapovsidter ohkod ehdyioto ot Béon X, =0 pe tpf h (0) =0

omdte amd Tov opioud Exovue h (X) >h (0) <h (X) >0 710k X € R xou h (X) >0 vy
X0

Apo. f '(X) >0 y0.k40e X # 0. H ovvapmon T eivor ovveyng oto R kot mapayoyiciun oto

R" e f '(X) >0y kéfe XeR™ apan f eivar yvnoiog avéovsa oto R
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Oa vroloyicw to f'(O)
e’ -1
1 gyl e (o)
=lim = lim = lim

jim )= FO) iy x 2

x—0 Xx—0 x—0 X x—0 X DLH x>0 22X DLH x—0

e—x=leR
X 2
Apa f'(O)z

1
2
21'(x)
v e&locmon L f (u)du =0 yio x=0 &o

. 1
I:f O (u)du =0<:I122 f(u)du :O<:>J'l1 f (u)du =0 mov wyver Gpan X, =0 givar Lbon

¢ e€icmong.

H f' eivon ouveyng oto R yuazi:

B e e
tim £ () = lim &= 2 i X im & 2L £7(0) =2
50 50 X DLH x50 2% x50 2 2 2
omote lim f’(X)z f'(O)

x—0
Apan f eivow cuveyng oto X, =0
INa x=0n ' etvar cuveyrg og Tpateig cuveymv

Apan T’ sivar cuoveyic oto R

Agovn T eivan kopt 610 R 161 T’ 00 £lvan yvnoiog avéovsa oto R
£/ 1

INa x>0= f'(x)> f'(0)= f’(x)>§:>2f’(x)>1
£/ 1

e x<0= f'(x)< f'(0)= f'(x)<5:>2f’(x)<1

Eniong and Al, é&govpe 611 f yvnoing adéovsa, dpa

£/
INa x>0= f(x)>f(0)= f(x)>1= f(x)>0
1<2'f(X) 2 (X)
Onote f (u) >0 = L f (u)du >0 apon e&icwon dev &xet piCayia X >0

INao X <0 0o epyachodue KATUCKEVAGTIKA:
e*/ X

‘Eyovpe: X<0=>e*<1=e"-1<0 kot X< 0 ondte Kou

. >0= f(x)>0

>2'F(X) Lofr(y
Onote noh f (u) >0 = J.l ) f (u)du <0 apon e&icwon dev &xer pilayia X <0

Apa povodikf piCe X =0



VEO QPOVTICTNPIO

B) To viko6 onueio M 0o £yt cvvtetayuéveg M (X(t), y (t)) . AQOoV Kiveitol Katé UNKog g

eV -1
kapmoang y = f (X) , TOTE Bl 1o0EL OTL y(t) = y (t) apa mapaymyilovrag Eyovpe:

X _qY eV x (t)-x(t)—(e —1)-x'(t
y'(t):(e 1} < y(t)= (t)-x(t) ( ) ( ) AvtikaOioTOVTag
x(t)
X'(t) = 2y'(t) TPOKVTTEL OTL:
eV x (t)-x(t)—(e —1)-x'(t
(X)X (1)

(x(1))

(x(®)) = -x(t)—(ex(‘) —1) o (x(1)) =2 x(t) -2 +2

Apa avalntovue Avon g e&icwong

xe*—e*+1 1 , 1
X =2xe" —2e" 42 X =2 (xe —e' +l) > ——— =" f'(X)==
X 2 2
Y 1 .y e .
apotnpd 6t | (0) == 10 omoio etvou povadikd apov ' eivon yvnoing avéovoa (A2 o)

1-1

apa ko 1-1. Onote f'(X)Z%{:) f'(X)z f'(0)<:>X:0

Apa to onpeio mov avalnrodpe Oa givar o M, (0, f (O)) Miadn o M, (0,1)

A3. g(x)=(xf(x)+1—e)2-(x—2)2 ne x>0
Avtikafiotdvrag Tov tono mg  mporcdnte 6m g (x)=(e* - e)2 (x=2)*
H g sivantapayoyiown oto (0,+0) wg mpatelg nupayoyioiioy pe
g'(x)=2(e* —e)-e*-(x—2) +2(e* —e) - (x-2) =
x—2)-[ex(x—2)+eX —e]:

: x—2)-[xex—2ex+ex—e}:

e~ o~ o~

((x=2)-(xe"—e* —e)

Ozwpd K (X) =xe*—e"—e pe A =R xa k cvveggigoto R og npaéeig suveydv (ex0, mol.)

H Kk eivor ovveyric oto [1,2]
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}:k(l)-k(2)<0

Apa and to Osdpnpa Bolzano Ha vidpyet éva tovkdyotov X, € (1, 2) tét010 dote K (XO) =0

k(l)=—e<0
k(2)=e*-e=(e-1)e>0

Emiong k'(X)=xe* +e* —e* =xe* >0 yia k60 X >0 omdte kan k yvnoing avéovoa oto

/
[0,490) dpo i X > X, ok (x) > K (%, ) = k(%) >0

Omndte éxovpie TOV TIVOKO TPOCTLULMOV:

T N ——
- O +
- ¢ f R

Ondte n g mapovordlet tomkd ehdyioto ot Béon X, =1 ko X, =2 evd napovctdlet tomtkd

uéyoto otn Béon X,

Empéiewn
Miitog Toairyomoviog — Anuntpng Bepéung — Baosiing Mntpov
INopyog Mavovong — Evayyeiia Xavopn



