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A1l. >xoAwko BLBAio — ZeAiba 76
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v) AdBog

8) Nabog

£) Swoto

OEMA B
B1. Eivau: D, =[1,+00) kau D, =[1,+00)

‘Exoupe D; = {x €D, ND, kat h(x) # O}

1 1
Ma x = 1 Abvouue h(X)=OC>\/_——=OC>x/_=—<:>(\/;)2=1<:>x=1

N N
Emopévwg, D; ={x=>1 o x#1}=(1,+0)
1 ( X)2 +1
X+ = )
Mo x> 1 éyovpe: f(x)= g(x) - \/; _ \/g _ X+
L ()
R

Exoupe D, =D, ND; =[1,+x)

I'Laleéxouue:r(x)=g(x)-h(x)( ]\/_ lj x/;)z— ! =x—1.
Jx

B2. 1°Stpomog

Ma x > 1 n f cuvexng kat mapaywyiolun pe

0= X1 | X+ (X—1)—(x+1)(x=1) x—-1—(x+1) x-1-x-1 -2
x—1 (x —1) (x—1)° (x —1) (x—1)?

Emopévwe, n f eivat yvnoiwg dBivouoa, dpa kat 1 — 1, £toL n f avtiotpédetal oto (1, +o°).

Bpiokoupe To cUvolo Tiuwv TG f oto (1, +o°)

<0 yuax>1.

e limf(x)= Ilm{(x+1)i1} =400

x—1 x—1" X —

. .o X+1 . X
e limf(x)=lim——=lim-=1

X—>+00 x—>+oox_1 X

Ernopévwg, f(Df ) =(1,+00) =

Mo x>1katy > 1 €xoupe:

<
+
[HEN

+1
y=f(x)<:>y=x—1<:>yx—y=x+1<:>yx—x:y+1<:> X(y—-1)=y+1l<x=
X_

<
|
=
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x+1
Etol, fH(x)= 1 x>1.Enopévwg, f=f1.
X —_—
2°S TpoOmo¢
Eotw X,;,X, €[1,+00) pe x1 < X2. Eotw f(x1) = f(x2). Ot amodeioupe 6TL X1 = X,. EXOUHE:

X, +1 x,+1

f(x,)=f(x,)=>2—=="2—=x%, =X, +X, ~1=XX, +X, =X, —1=
x;, -1 x,-1

=X, X, =X H X, = 2X, =2X, =X, =X, .

Apa, n feivat 1 -1, emopévwe n f avtiotpédetal.

Mo x> 1, éxoupe:

+1 y#1 +1
y=f(x)<:>y=x—1c>yx—y=x+1<:>yx—x=y+1<:>x(y—1)=y+1<:>x=y—
X_

+1 1 1 -1 1-(y-1 1-y+1
y >1c:>y+ —1>0<:>i—y—>0c>y+—(y)>0<:>u>
y-1 y-1 y-1 y-1 y—-1 y—-1

Emeldn opwg, x > 1 mpémet 0

2
<:>—1>O<:>y—1>0c>y>1 .
y_

X+1
Eto, f(x)= —l,x >1. Enopévweg, f=f2.

B3. H r elval cuvexng oto [1, +o°), EMOPEVWCE N I SEV EXEL KATAKOPUPECG LOUUMTWTEC.
Oa Pagoupe yla MAAYLEG — 0pLIOVTLEG ACU UITTWTES TNG I OTO +o°,
(1 x> -1
- 2 2
. . . .o x"=1 = x
I|m£=llm—lelm X = lim=—==Ilm==1

X—>+0 ¥ X—>+o ¥ X—>+o ¥ X—>+wo ¥ X—=>+w0 ¥

1 1
e lim{rx)—x]= Iim(x———sz nm[__j:o
X—>+%0 X—>+00f X X—>+00f X

Apa, n euBela y = x elval MAAyla acUUIMTWTN TG YPadbLKAG mapdotaong tng f oto +oo.

+1

X
B4. Mo va £xeL vonpa n efiowon mpénet X € Dy kaw f(x) €D, , 5nhadn x > 1 kaw 1 >1.
X_
AUOvouE:
x+1 x+1 x-1 2
>1< - >01—>0x>1.

x—1 x—1 x-1 x—1
Emopévwe, mpenel x > 1. Ma x > 1 €xoupe:

(f’l(f(X)))2 =1+4r(x) & x° =1+4(x—%j<:>x2 :1+4x—3 o

SxXP=x+4x -4 X -4 —x+4=0 xz(x—4)—(x—4)=0<:>(x—4)(x2—1)=0<:>1
oSx=4nx=-1nx=1.

OLNUoelg x = 1, x = -1 amoppinrovtol AGyw Tou Teploplopol. Apa, povadiki Abon tng e€lowong n x = 4.

OEMAT

M. Emedny n f elval ouveync ouvaptnon, €XOUME OTL €lval OUVEXNG KAl OTO Xp=2, O6nAadn Loyvel ot
limf(x)=limf(x)=f(2) .

x—2~ x—2"

Elvat:
e limf(x) :|im(—2x+4+e‘):ex

Xx—2"

. |imf(x):|im(—x2+4x—3+x):x+1

x—2" x—2"

o f(2J=-2+4-2-3+A=A+1
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Enopévwe, ipénet e =L +1

ATtd T yvwotr aviodtnta e > A +1, yua kdBe A € R éxoupe dtL n wodtnta woxvel povo yia A=0. Etol n efiowon
e" = A +1 éxeL povasdiki Abon tn A=0.

2. Nna A=0, n cuvaptnon ypadetat:
—2x+5,0<x<?2
fix)=¢ ,
—X"+4x—-3,x=>2
H f eivaw cuveyrc oto [0,2] kat mapaywyiowun oto (0,2) pe f'(x)=-2.
H f eivaw ouveyric oto [2,+0) kat mapaywyioun oto (2,+0)pe f'(x)=-2x+4 .

Emiong
f(x)—f(2 -2x+5-1 —-2(x—2
jim =) _ o, =2 _im=2X =D,
x=>20 X—2 x—2" X—2 x=>2" X—2
f)—f2) . x+ax-3-1 _ —(x-4x+4)
lim = lim =lim——— = =—Ilim(x—-2)=0
=2t x—2 x—2" X—2 x—2" X—2 x—2"
Emopévwg, n f ev elval mapaywylolun oto xe=2
—-2,0<x<2
Etoy, f'(x) =
—2X+4,x>2
o 9 4o
Enopévwe, n ouvaptnon f eivatl ouvexric oto [0,+0) kat yvnoiwg ¢pbivouoa oto - 1y
[0,+0) . Ertiong, n f éxet (oAkd) péytoto yia x=0 to f(0)=5. flﬂ | W
Eh-‘ll .-"i

3. i) Exoupe &eifel oto epwtnua 2 6tL n ouvaptnon f dev eival mapaywyloln oto xo=2. Apa, n f Sev Ikavomolel Tig
UTMoB£oeLg Tou Oswpnuatog Méong Tuung Tou Altadopikol AoylopoUl oto dtaotnua [0,3].

ii) Bplokoupe to ouvteleotr StevBuvong tng euBeiag mou Stépyetal amnd ta onueia A(O0,f(0)),E(3,(3))

o _YeYs_fB)-f(0)_0-5_ 5
AE T - - -

Xp — X, 3-0 3 3

5
Wayvoopue &€ (0,3) tétoro dote (&) 2—3 )

5 5
o Av £€(0,2)eivan f'(§)=—2# -3 Apa, dev vmapyet & €(0,2) tétolo wote f'(§) = -3

5 5 17
e Av2<&<3tote f'(§)=—§<:>—2§+4=—§<:> —6§+12:—5<:>—6§=—17<:>§:€ Sexto yati

12 17 18
6 6 6

2 3

Ermopévwg, n edamtopévn tng Cr oto I(E, f(€)) ue &= E eival mapaAAnAn otnv euBeia ou Sitépxetal amod Ta onueia

A(0,f(0)) ko E(3,f(3)).
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1
ra. loxvel 6t y'(t)=0,5= > .'EoTw to N XPOVIKA OTlypr Katd tTnv onoia To i

onueio M ouvavta tn Cr. Eival x(t0)=2|<ouy(to):f(2):1. Ano to p
MuBayopelo Oswpnuoa ™ XPOVIKN OTLyUN to £XOUUE " "

OM? = OA? + AM? & OM = [} (1,) + 2% < 4587z cret

S OM=I’ +4 = 0OM=+5
loxVet 6t e@(t) = @, dpa |

'(t) - ouvie(t)
5 :

ooy =YV eI =Y 0=

2 cuvZo(t)

-

4
’ 2 D
y (to)'GUV m(to): 2 5 :izlrad/sec.
2 2 20

2
loxVet eniong, cuva(t,) =—=. Apa o' (t,) =

5

OEMA A

, Inx+ax Inx oax Inx
Al. Mo x>0 éxoupe f(x)=———=—+—=—+0a
X X X X

H f ouvexfc oto (0,+90) w¢ MPALELC CUVEXWV CUVOPTHOEWV KAl TIAPAYWYIOLUN HE

2 2 2

1
! ’ ’ *'X—lnX
f'(x):(lnx+oc) _ (Inx)x—Inx(x) _ _1-Inx
X X X

» =
‘Exoupe:

1—|nX Inx1-1
> =0<=1-Inx=0<Inx=Ine < x=e
X

e fx)=0<

—lnx InxT

1
e f x>0 >0<1-Inx>0<Inx<l<Inx<lne=x<e

X2

1_|nX |I’1XT
> <0< 1l-Inx<0<Inx>1<Inx>lne=x>e
X

e fX)<0&
EMOUEVWC, EXOUE TOV TTAPAKATW TIVOKO TLLWV
e. 4+ =0

X l Q
e L/ £
é(x: /// r .,; 7 >\>

EtoL, n f eival yvnoiwg avfovoa oto (o,e], yvnoiwg $pBivovoca oto [e,+0) kat €xel (0Akd) péYLOTO yla X=e TO

| 1
fle)=C tu="+a .
e e

1
Ao To olUvoho Tipwv NG f €goupe OtL n péyotn TN tng f eivat n 14+ —. Apa, UMOXPEWTIKA LOXUEL OTL
e

1 1
—ta=1l+-<a=1.
e e

B’ tpomog

1 1
Eneldn n f éxeL oto (0,+90) péyiotn tipr to 1+ — umdpxet K €(0,+0) tétoo wote f(k)=1+— .
e e
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loxUet Aoutdv ot f(x) < f(x) yia k&Be x>0. Apa, n cuvdptnon f moapoucidlel otn Béon k (oAwd) péyloto, eival
niopaywyiotpn oto (0,+00), dpa Kot oTo K KL TO K Elval eowteptkd onpeio tou (0,+0) . Emopévwe, amd to Oswpnpo
Fermat woxveL ot f'(k)=0 .

1-Ink

Apa, f'(k)=0< ——=0<1-Ink=0&<Ink=1
K

Inx1—-1 1K:e 1
<lnk=Ilne < k=e .Etoy, f(k)=1+—<fle)=1+—
e e

Ine+a-e 1 l1+o-e e+1
o NeThre _

=1+= - -
e e e e
<l+o-e=e+lsoe=essa=1

, Inx+x Inx x Inx
A2. Na a=1 éxoupe f(x)= =—+—=—+1
X X X X

‘Eotw A, =(0,e). H f eivau cuvexrg kaw yvnolwg avgouvoa oto Al.

Apa, n €xeL pia to oAU pila oto Al.

1
H f elvaw cuveyng oto {5,1} C A, . loxvouv ot

In

1
1 5 In1—In2 —In2
o f(_]:—2+1 %+1: 1n +1=-2In2+1=Ine—In4=

1 1
2 2 2

e
IS <0 yori 0<E <1,
4 4

. f(l)zlnT1+1=1>O . Apa, f(%j-f(l)<0 .

Ano to Bswpnpa Bolzano umdpxel éva Ttouhdxiotov X, E(E,lj c A, tétolo wote f(x0)=0 kat enetdn n f elvat

yvnolwe abfouoa oto Aj, TO Xo €lval HovadIKo.

‘Eotw A, =[e,+) . H f elvat cuvexng kat yvnoiwg ¢pOivouca oto A2.

Eivat

| 1
fle)=S +1="+1
e e

I ;o dnxre 1
lim f(x) = Iim(ﬂ+1j:1 ylorl Ilmﬂ: lim —=0
X

X—>+00 X—>+00 x>+ ¥ dH x>+ ¥

1
Apa, f(AZ)z(l,l-i-g} . Opwg OGEf(AZ) dpa n f(x)=0 Sev éxeL pila ot0 A,.

1
Emopévwe, n e€lowaon £xeL povadikn pila Xo N omoia avhKeL oto SLactnpa (E,lJ .

2
A3. i) Elvat f(4)=|nT4+1:|n2 +1:¥+1:|n72+1:f(2)

fi-1
H f eivat yvnoiwg avéouvoa oto (0,e], ondte kar 1-1 og avtd. Enopévag, f(x)=1f(4) <= f(x)=f(2)<=>x=2 .
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f171
H f eivar yvnoing ebivovsa oto [e,+), ondte kar 1-1 o avtd. Enopévag, f(x)=f(4)<=>x=4 .
Tehkd, 1 e&iowon f(x)=1(4) &xel axpiPag dvo Moeig Tic x=2 kot x=4.

x>0 In2 In
i) 2" szﬁlnzx <Inx? < x-In2 <2Inx & 2 <X
nx X
Inx In2
<:>—+127+1<:>f(x)2f(2)
X

1
Av xe(0,e):f(x) > f(2)=>x>2 dpa 2<x<e (1)

f(2)=f(4) fl
Av xele,+0):f(x)>f(2) = f(x)>f(4)=>x<4dpa e<x<4 (2)

Amé ¢ oyéoeig (1) ko (2): 2<x<4

dx

, ;o X 1-x
A4. To (ntoduevo epPadd eivan E= IEM f(e )—X

e

Oétovpe € =u , pa e*dx=du ,
Eniong € =u<x=Inu .
-1
Otav x=—In2 govpe u=e "™ =™ =27 :%

Otav x=0 &yovpe u=e’ =1.

0 1—X 0
Eivaw E= J- f(ex)-e—xdx: I
—In2

—In2

1-Inu

f(ex)le;x

e*dx

du

f(u)-
u

N | ey

1
Amo to epwtnpa Al n f(u) éxel piato X, € (E'lj

1
Ma 5 <X <X, , enedn n f eivat yvnoiwg av§ovoa éxoupe f(x) < f(x0 )) < f(x)<O0.

Ma x, <x<1, enedn n f elvar yvnoiwg avgouvoa éxouvpe f(x)>f(x,) = f(x)>0 .

InxT 1
Eniong, E <u< l@lnz <lnu<Inl< —In2<Inu<0

<0<—lnu<Iin2<<1<1-Ilnu<1+In2

1

, ) ) ., 1-Inu
Emopévwg, yla U e E'l givat u* >0 , dpa

lJZ

>0 .

1-Inu
u2

Enionc, éxoupe: f'(u) = , Gpo.

1-Inu

f(u)-

E=j . du=j|f(u)-f’(u)|du=
= —]9 f(u)- f'(u)du+ jf(

Xo

f'(u)du

u)
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1
M2 Xo £ 1 £ fz(] 28
__ ﬂ} J{ﬂ} | o \2) +[ﬁ_mJ

2 2 2 2 2 2

1

fz(lj el f2[1j+f2(1)
o TG TR

2 2 B

N

2 2

—In2
i 1
2 U2 _(1-2In2)*+1

2 2 2
1P -4In2+4In°2+1  2-4In2+4in*2 2(1-2In2+2In’2)
- 2 - 2 - 2
:(1—2-|n2+2ln22)r.u.

+1| +1




