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EIIArnnKEI ENNOIEI 

�uvoµw; µE !30017 rrpayµar1Ko KOi EK8tT17 p17To ap18µ0. 
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4. av = � a>O , µ,vEZ Kai wo

LTI<; ouvoµEI<; µE !30017 KOi EK9£TI'] rrpayµOTIKO ap18µ0 1oxuouv 01 IOIOTl']TE<; : 

1.ax.aY=ax+y

H EK0ETIKH IYNAPTHIH 

Op1ou6c 
EK9ETIK� ouvopT17017 µE !30017 a ovoµo�ouµE Tl']V ouvopT17017 f:R➔R µE f(x)=ax orrou a>O KOi a;t,1. 

Ix6A10 
Edv a=1 TOTE f(x)=aX=1X=1 ,txouµE 017>.ao� ora9Ep� ouvdpT17017 

Mu\tTQ TQC ouvaprnonc f(x)=aX ,a>O KOi Q;t,1. 
1.nEoio op1oµou Tl']<; EiVOI OAO TO OUVOAO R.
2.LUVOAO Tlµwv Tl']<; EiVOI TO OIOOTl']µa (0, +oo ).
3.• Av a>1 TOTE EiVOI yv17oiw<; au�ouoa OTO R, Ol']A. Kd9E x1,x2 ER IOXUEI av x1x2 TOTE aX1 < aX2 

'EXEi aouµTTTWTO TOV apVl']TIKO 17µ1d�ova ox· KOi TtµVEI TOV yy' OTO 017µEio A(O, 1 ) . 
• Av O<a<1 TOTE EiVOI yv17oiw<; cp9ivouoa OTO R, Ol']A. Kd9E x1,x2 ER IOXUEI av x1<x2 TOTE aX1 > aX2 

4.'EXEI aouµTTTWTO TOV 9ETIKO 17µ1d�ova ox KOi TtµVEI TOV yy' OTO 017µEio A(O, 1 ). 

Ix6A10 

01 ypacp1Kt<; rrapaoTdOEI<; Twv ouvapT�oEwv f(x)=ax KOi g(x)= ( ¾Y µE a>O Eivai ouµµETp1Kt<; w<; rrpo<; Tov

d�ova y'y. 
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napOTQ01]0£1C: 

• H EKeETIK� ouvdpn1011 EXEi T11V IOIOTl1TO : aX1 
= aX2 

⇒x1 =x2 . LTl1V IOIOTl1TO OUT� l3aoi�ETOI KOi 11 
Auo11 TWV EKeETIKWV E�IOWOEWV.

• EK8£TIKE� £�10W0£1� : Mia E�iowo11 ea AtyETOI EKeETIK� OTOV ea Eµcpavi�ETOI OE OUT�V Mvaµ11 µE
tKe£T11 TTapdOTOOl1 TTOU TTEPIEXEI TOV dyvwoTO.

• Movorovfa KOi £K8n1Kt� av1awat:1� : ria T11V ETTiAuo11 TWV EKeETIKWV OVIOWOEWV ea
Epya�oµaOTE OTTW<; KOi OTI<; EKeETIKt<; E�IOWOEI<; y1a va KOTOA��ouµE OT11V miAuo11 OVIOWOEWV
T11<; TTOU ea l3aoi�ETOI OT11V µovoTOvia T11<; EKeETIK�<; OUVCIPT11011<;, AvaAUTIKCI OIOKpivw ouo l3ao1Kt<;
KOTl1VOPIE<; :
i.Edv txouµE : a1<x> >1 ⇒ a1<x> > a0 

⇒ f(x)>O ,Edv a>1 � f(x)<O ,Edv O<a<1 .
ii.Edv txouµE : a1<x> >ag<x> ⇒ f(x)>g(x) ,Edv a>1 � f(x)<g(x) ,Edv O<a<1.

• 0 ap18µ6� e : To ouµl30Ao e TTOPIOTCIVEI TOV CIPP11TO ap1eµo 2,71828 .... KOi ea EiVOI o 

ap1eµo<; TTpO<; TOV OTTOiO TT hl10ICl�EI 11 OKOAou9ia ( 1 + � r OTOV TO V OU�CIVEI OTTEplOplOTO, TEiVEI 

011Aao� OTO + oo . 

• N6µo� £K8£TIKrJ� µua(3oJ\fJ� H OUVOPTl1011 Q(t)=Qoect EK<ppd�EI tva (pUOIKO µtyEeoc;, TTOU
µETOl3dMETOI µE TO xpovo t.

AOK1]0£1C: 

MIO E�iowo11 ea AtyETOI EKeETIK� OTOV ea Eµcpavi�ETOI OE OUT�V ouvaµ11 µE 
tKeETl1 TTapdOTOOl1 TTOU TTEPIEXEI TOV dyvwoTO. n10 avaAUTIKCI 
OIOKpivouµE Tl<; E�11<; KOTl1VOPIE<; OOKl10EWV : 

1.Eav a1<x> =B µE a,B>O KOi O,tc1
• Edv a=Kv KOi l3=Kµ TOTE : af(x) = 13 ⇒ Kv.f(x) = Kµ ⇒ v.f(x)=µ ⇒ ......

• Edv OEV 1oxuouv 01 TTIO TTCIVW TTpOOTToetoEI<; TOTE Aoyap1eµi�ouµE:
loga a1<x> = 13 ⇒loga1<x> =logl3 ⇒f(x)loga = logl3 ⇒ f(x) = -- ⇒ .....

logp 

napdOE1yµa : Na AueEi 11 E�iowo11 3x2+3x+5 
= 27 (1 ). 

Auon : (1)⇒ 3x
2

+3x+5 =33 
⇒x2+3x+5=3⇒x2+3x+2=0⇒ x=-1 � x=-2 

2.Edv at(x) = Bg(x) µE a,B>O KOi a,B*1
• Av g(x)=1 TOTE TTaipvw Tl1V µopcp� Tl1<; (1).
• Av TO a,l3 OVOhUOVTOI OE OuvdµEI<; µE Tl<; iOIE<; l3dOEI<; TOTE : (Kv)f(x) =(Kµ)g(x) ⇒

Kvf(x)=Kµg(x) ⇒v.f(x)=µ.g(x) ⇒ ....

• Av TO a,13 OEV avaMOVTOI OE ouvdµEI<; µE Tl<; iOIE<; l3dOEI<; TOTE Aoyap1eµi�w :

OUT�c; KOTl"IVOPfac; 
Eµm:p1txouv µ1a tvvo1a 
Tl"IV OTTOfa ea 
OUVOVT�aouµE OTl"IV 
ETTOµEVl"I EVOTl"ITO 
10v /\ovao18uo 

a1(x) = l3g(x) ⇒ log
0 

af(x) = log
0 

pg(x) 
⇒ f(x) log

0 
a= g(x)log

0
p ⇒ f(x) = g(x)log

0
p ⇒ ....
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/\uon : (1 )<=> 2 x
2+5 = (23 )2x <=> 2x

2 +5 = 26x <=:>x2+5=6x<=:>x2-6x+5=0<=:> ..... .
-----------� 

3.Eav A.a2x+s.ax+r=O µ£ ABT ER*
0£TW ax =l.jJ OTTOTE txw :Al.jJ2+Bl.jJ+r=o <=> .. Mvw n7v £�iowo-rI .. <=>l.jJ1 =aX � l.jJ2=aX . 

napao£1yµa : Na Au9£i ri E�iowori 2. 9x.3x+1 -135=0 ( 1)
/\uon : (1)<=>2.(32)X- 3.3X -135=0 <=:>2.(3X)2- 3.3X -135=0 <=:> .. 9£TW 3X =l.jJ>O .. <=:> 

<=>24J 2-34J-135=0 <=>4J1 =9 � 4J 2=-15/2 (anop.)<=>3X=9=32<=>x=2. 

4.Eav A.a2x +B.ax .ax +r.132x =O µ£ ABT ER*
H miAuori TOU<; avdyETOI 0£ £�10<.DOEI<; Tr]<; µopcp�c; (2) we; E��c; : 

A.a2x B.ax _px r.p2x p x p2x 

--+---+--=0<=:>A + B-+f'-=0<=> A.a2x +B.ax .w + r.132x =O <=> u2x u2x u2x aX a2x 

<=>A + B
{!r +r(!r

x 

=0<=>0ETm(!r =� > 0<=> 

<=> f'�2 
+ B� + A = 0 <=> .... <=> � I = ( ! r '� 2 = ( ! r . 

napdo£1yµa : Na Au9£f ri E�fowori 2.25X-3. 10x+4x=o ( 1) 
2 52x 3 2 x 5x 2 2x 

/\UOQ : (1)<=> 2.52X -3.(2.5)X+22X=0 <=> 2.52X -3.2X.5X+22X=0 <=>---
2
-- . 

2
" +-

2
- = 0 <=>5 X 5 X 5 X 

<=>2-3- (¾r +(¾r
X 

=0<=:>0ETffi(¾r =� > 0<=:> �2 -3� +2 = 0<=:> 4J1 =1 � l.jJ2=2<=:>

<=> ( ¾ r =l � ( ¾ r = 2 <=> ( ¾ r = ( ¾ r � logt( ¾ r = log
1 
2 <=> x=O � x= log

1 
2

5.Edv [f(x)jg<x> =1 µ£ f(x)>O : 'ExouµE [f(x)jg<x> =1 <=> TJ {
g(x) = 0 

f(x) = 1 

napd0£1yµa : Na Au9£f I'] E�fowori (x 2 -3x + 2 r-2x 

= 1 , x > 2 TJ x < 1 (1 ). 

x2-2x 
{ 

X2 -2X = 0
{ 

X = 0 � x=2(anop.) 
/\uon : (1 )<=> ( X2 

- 3x + 2) = 1 <=> 2 <=> 3 + ✓
5 

3 -✓5 

x -3x+2=1 x= -2-
� x

=-2-

J\YMENA nAPMElrMATA 

napal)E1yµa 1 

Na npooo1op10T£f o aER WOT£ ri ouvdpTrJOrJ f(x)= (
a•2 )x ,a,tc-1. 
a+1 

a)Na opfl;EraI OE 6Ao TO ouvoAo R .
13)Na Eivai vvriofwc; au�ouoa OTO R
y)Na Efvai vvriofwc; cp9fvouoa OTO R.
o)Na EIVOI "1-1".
l\uon 
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(1)⇒x2-2x+1=0 Kai (x-1)2 =O ⇒ (x-1)2=0 Kai (x-1)2=0 ⇒x-1=0 ⇒x=1 . 
H CIAAr] Mar, Tr]� E�icrwcrr,� TTPOKUTTTEI i.oyap18µi�ovra� Tr]V E�icrwcrr,. 

l3)'ExouµE : (2)⇒ ¾( 2x t = 8.2X (8£TW 2x = 4J >O )

1 ½⇒- ljJ 2 = 84' (UljJWVW OTO TETpdywvo acpoO 84J>O) 
4 

⇒ 4J ½ = 324' 

⇒(4' ½ )2 = (324' )2 ⇒ljJ= 10244'2 ⇒ 10244J2-4J=O ⇒4J=O � 4J= 1024 

napal)E1yµa 5 

Na i.u8Ef r, E�fcrwcrr, : (x2-x+2)�µx = ✓x2 -x+2 (1). 
l\uan 

Kmapx�v 11 E�icrwcrr, nptTTEI va EXEi : x2-x+2 > 0 ,TTOU IO"XUEI yIa Kd8E XER acpoO fl<O 'ExouµE AOITTOV : 
( 1 )⇒(x2-x+2)�µx=(x2-x+2)1,2 (2) . 
H crxtcrr, (2) EiVOI µia IO"OTr]Ta ouvdµEWV TTOU IO"XUEI 6rav : a< = aA ⇒ K=A � a=1 ,OTTOTE an6 (2) txouµE : 

r,µx= _!_ =r,µ TT � x2-x+2=1 (fl<O) ⇒x=2KTT+ TT � x=2KTT+TT- TT 
=2KTT+ Sn .

2 6 6 6 6 

napal)E1yµa 6 

Na i.u8o0v 01 avIcrwcrEI� : a) 2 x
2 -2x <8 x-2 , �) ( ¾ J

x-
? > ( i J

x-3

l\uan 

a) 2 x
2

-2x <a x-2 ⇒2 x
2

-2x <2 3(x-2) ⇒ x2-2x<3(x-2)⇒ .... ⇒ x2-Sx+6<0 ⇒2<x<3 .

( 
3 

)
3x-7 

( 
4 )

7x-3 
( 

3 
)
3x-7 

( 
3 

)
-(7x-3) 

13) 
4 

> 
3 

⇒ 
4 

> 
4 

⇒3x-7 < -(7x-3) ⇒ ... ⇒10x<10⇒x<1.

napal)E1yµa 7 

Na i.u8o0v 01 napaKdTw av1crwcrE1�: a)2X + 21 -x < 3 , 13)(x2-x+2)x > ✓x2 -x+2 X ( ,-----)¾ 
l\uan 

a)'ExouµE : 2x +2 1 -x <3 ⇒2x + 2� <3 (0tTw 2X=4J >O ) ⇒ 4' + I <3 (noMani.amd�w µE 4J>O )
2 0 

⇒ 4J2 +2 < 34J ⇒ 4J2-34J+2<0 (f1=1 µE 4J1=1 � 4J2=2) ⇒ 1 < 4J <2 ⇒2° < 2x <21 ⇒ O<x<1.
13)Karapx�v ri E�icrwcrr, nptnEI va'xE1 : x2-x+2 > O , IcrxOEI yIa Kd8E XE R acpoO fl <O

1 8 4 

H apx1K� avicrwcrr, ypacpEra1 : (x2-x+2)x > (x2-x+2) 2·x ⇒ (x2-x+2)x > (x2-x+2) x ( 1)

i)Eav yIa Tr,v (1) txouµE :x2-x+2>1⇒x2-x+1 >0⇒1crxOE1 yIa Kd8E XER TOTE:
4 4 x

2 
-4 x > - ⇒ x -- > o ⇒ -- > o ⇒x(x2-4 )>O ⇒ ..... ⇒-2<x<o ri x>2. 

X X X 

ii)Edv yIa Tr,v (1) txouµE O<x2-x+2<1 ⇒ aoovmr, .

napal)E1yµa a 
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