ETTANAAHTTITIKEY AZKHZETZ 1° KEBAAAIQY

1. Aivovtai o1 ouvapTioeig f, g ue medio opiopol To R, yia Tig omoieg 10xUel N axéon:
f(g(x))=3x-4, yua kdbe x e R.

a. Na d¢ifete 6TI n ouvdpTnon g eivai avrioTpéyiun.

p. Na d¢ifete 611 n f €xe1 oUvoAo Tipwy 6Ao To R.

y. Av yvwpilete 611 n f eival yvhoia at€ouoa, va AUoeTe Thv aviowon: g(lInx) < g(—x+1)

3. Av n g(x) éxel oUvoho Tipwv To R, va amodeieTe 611 kai n f givar 1-1. (Mn BswpnoeTe dedopévn Tn
HovoTovia Tng f amé To y epwThua).

2. Aivetai n ouvdptnon T : R — R yia Thv omoia 1ox0e1 n oxéon: (Fof)(x)=f(x)+3-x, xeR

a. Na amodcifete 611 n f civar 1-1 kai va ppeite 1o f(3).

p. Na amodciete 611 n f dev pmopei va ivar yvAiaia ¢Bivouoa.
v. Na Avoete Tnv e€iowon: f(6—f(| x-2|-1))=3

3. Na amodei€ere o1 F(x)+f (x)=x+3

3. Aivetai n ouvdpTnon pe Tumo: f(x) = x> +ax + 4, émou n ypagikh Tapdotaon Tng T o f Tépver Tov
yy ' oto angeio pe TeTaypévn 80.

a. Na amodeifeTe 611 a=3.

p. Na amodciete 611 n f civar avTioTpéwiun Kai va Ppeite Ta onpeia ToUAS ThG HE Toug dfoveg.

v. Na AVoeTe T e€iowon: F(F(9 - x?)+x-2)-f(x+2)=0

8. Na Avoete Thv aviowon: F(f(| x | -1)-18) < £ (80)

X

e , XeR kat g(x)=50uvx -4, x[0,m]

4. Aivovtai o1 ouvapThoeig pe TUTOUG: f(x) =e* +

a. Na amodeifete 611 n f(x) éxer eAdxioTn TipA To 1.

p. Na ppeite Tn povoTovia Tng g(x) kai va AUoeTe Thy e€iowon g(x)=1.
X -X

v. Na AuoeTe Tnv e€iowon: % = gUVX

5. Na Avoete Ty efiowon: eX ! +et M =2

5. Aivetai n yvnoiwg povdtovn ouvdptnon f yia Thv omoia yvwpiloupe 6TI:
e 1 2f(1)-1=0 kat In(f(2))+3f(2)-3=0.

a. Na umoAoyioeTe Ta f(1) kai f(2).

p. Na ppeite Tn povoTtovia The ouvdpthong f(x).

v. Na Aboete Tnv aviowon: f(lnx +x) <0

6. Aivetai n ouvdptnon pe TUTO: g(x) = X — 4\/; +4, xe[0,4]

a. Na ppeite Tnv (g © g)(x).

B. Na ppeite Tnv ouvdpthon f via Tnv omoia 1oxUer n oxéon: (gof)(x)=2x—1

y. Av yia pia ouvdpTnon h(x) 1ax0er 61 (g © h)(x) = X, umopoupe va Toupe 6T h(x)=g(x);
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7. Aivetai ouvdpTnon f opiopévn ato R, yia Thv omoia yvwpiQoupe 611: (fof)(X)=x-2, xeR.

a) Na d¢i€ete 611 n f eivar 1-1 kai €xe1 olvoAo TiHWv To R.

B) Na amodei€ete 6m1 ¢ f1(x) = f(x)+2

v) Na 3eifete 671 n ypagikn tapdoTaon Tng f dev Tépvel Tnv eubeia y=x.

d) Av n f civai yvhoia abouoa, va deieTe OTI h ypa@Ikh ThG TTapdoTach PpiokeTal KATW amod Thv euBeia

y=X.
8. Aivetai n suvdptnon f(x) = x* —2x, x e[1,+ ).

a) Na amodcifere 611 n f civar 1-1 kai va ppeite To olvoAo Tipwyv TnG. Exel akpdraro;
p) Na ppeite Thv ! ka1 va kataokeudoeTe aT0 id10 OXAKA TIC YPAQIKEC TtapaoTdoeig Twy f, f.

v) Na AtoeTe Tnv efiowon: X2 —2x —vVx+1=1

9. Aivetai h ouvdpthon f(x) =x° -6, x e R.

a) Na ppeite Thv avTioTpogh TNnG.

p) Na AUoeTe Thv e€iowon: x° — M= 6, xeR.
v) va AUoeTe Tnv aviowon: f(| x| -15) < -33

eX

X

10. Aivetai h ouvdpthon f(x) = > xelR- {2}

a) Na d¢ifete 611 n f civar 1-1 kai va PpeiTe TNV avTioTpoYh TNC.
p) Na ppeite - av urtdpxouv - Ta onpeia TopAg Tng ! pe Toug d€ovec.

22"' ; f(lnx)j _1

v) Na AuBc¢i n e€iowon: f‘l(

3x-2
X 3 XGR—{3}

11. Aivetai n ouvdptnon f(x) =

a) Na ppeite Thv avTioTpopA ThG.
p) Na Avoete Tnv aviowon: (fo f)’(Inx) —(fof)(Inx)-2<0
v) Na ppeite ouvaptnon g Tétoia wote: f(g(x)) = x +2

12. Aivetai n ouvdpthon f(x) = 5 —e*l_1, xe (O, +oo)

a) Na Ppcite Th govoTovia Tng f Kai va AboeTe Tnv e€iowon f(x)=0.
p) Na ppceite To f(—e), kaBuwg Kkai Th povoTovia Tng f.

v) Na AVoeTe Tnv e€iowon: f1(x) =x+1

, , 1+3x° —x* + 4 eVt _ g3
d) Na AUoeTe Tnv e€iowon: \/ \/ =

(1+W).(1+M) 2

13. Aivetai n ouvdpTnon f(x)=x+e*? -3, xeR.

a) Na d¢i€ete 671 n f gival yvAoia av€ouoa kai va ppeite 1o 1 (0).
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B) Na AUoeTe Thv e€iowon f1(x) =1.
v) Na AboeTe Thv aviowon: f(In2x) <2
3) Na AuBsi n e€iowon: f1+f*(x-2))=0

£) Na AuBki n e€iowon: | x| —x? =eX 2 —eM 2
, , 1-x 1-e*
14. Aivovtai o1 ouvapthoeig: f(x)=In| —= |, g(x) =
1+x 1+e*

a) Na eAéygete av (f o g)(x) = (g ° f)(x)

p) Na ppeite To medio opiopol The ouvdptnong h(x) = (9 ° f)(lnx) oTh ouvéxela va AUoeTe Thv e€iowon
h(lnx) +h(x)-1=0.

v) Na ppeite ouvdpTnon t(x) TéToia wore: f (T(x)) =g(f(Inx)

15. Na emivonoete katdAAnAec oUVAPTACEIC, va TIC HEAETAOETE WG TIPOC ThV HovoTovia Kail He Tn PonBeid
Toug va AUgeTE TIC TTdpakdTw aAviowaoeIg:
3

a) (Zx2 +3) 3(x2 +x+5) < (x2 +x+5)3 —3(2x2 +3)

p) e +|n(x2 +2) <ek +|n(\/;+2)

4x
16. a) Na AuBti n aviowan: (2x — 1)2 < ln[l1 b 64 _ }+1
+e™

p) Av yvwpilete 611 n f ival yvAoia govdTovn, va Ppeite To €ido¢ ThG HovoToviag ThG WoTe va 1oXVel
oxéon : f(x* +1)+f(e*) > f(2x) + f(x) i x40e x e R.

ZYNOTITIKEZ ATTANTHZEIZ
1. a. Av g(x)=g(x,) wte f(g9(x,))=1(g9(x,)) ©3x,-4=3x,-4 = x, =X,

p. T twxaio y, <R, Bétw x, = % doa f(g(yO;_4)) =y, 0nAadh o X = g(-yo;_4-).

y. g(inx) < g(-x +1) <L Ff(g(Inx)) < f(g(-x +1)) = 3Inx -4 < -3x -1
3Inx +3x-3<0. Oétw h(x)=3Inx+3x-3, h(x) yv. abouaa, dpa h(x)<h(l) = x <1
Kat teAikka x e(0,1).

2.

a. Eotw f(x,)=f(x,), dpa f(f(x))=F(f(x,)) ... x,=x,, ya x=3, f(f(3))=f(3)
apa f(3)=3.

p. Eoww f yv. Blvovdga kat x, < x, < ... < f(f(x,))-f(x) <f(f(x,)-f(x,) =
X, > X,, dTOTIO.

y. f(6-f(Ix-2|-))=3c . of(lx-2|-1)=fR)e|x-2F4=x=6 h x=-2
3. Oétw oatnv apxkh émou f(x) to f(x)
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3.a. Eivat f(f(0))=80<=f(4)=80<=64+4a+4=80<=a=3

p. Bplokoupe ot f yv. avfouda Kat téuvet toug dafoveg ata A(-1,0) , B(O,4).
y. F(F(9-x*)+x-2)-f(x+2)=0 .. o f(9-x*)=4=1(0) & x =+3

3. f(f(| x| -1)-18) < F 1(80) «— L8, £(f(| x|-1)-18) < f(0) =
f(lx]|-1)-18<0<=f(lx|-1)<18=f2) | x|-1<2 < x e (-3,3)

Xe >lo e +1-2e>0< (e" —1)2 >0 mou toxUet. AnAadn
e

n twwn 1 elvat n eAaxiotn g f kat mpokumtet ya x =0.

p. Emedn n auvx elvat yv. @Bivovoa ato [0,m], n g(x) elvat yv. @Bivouoa kat

Souvx -4 =1< ovvx =1< x=0, yu x [0, m].

4 a. Elvat e* +

e"+e*+3
5
d. Zntw | x|-1=0< x==1, apoU n efiowan eivat oduvaun pe (| x|-1)=1

=guvX < ..o f(x)=g(x) © x=0, apou g(x)<1<f(x).

5. a. Bewpolpe Tg ouvapthoelg: g(x)=e*+2x-1, h(x)=Inx+3x-3. Elvat
g(f(1))=0<=f(1)=0 kat h(f(2))=0< f(2)=1 ywati ot g(x),h(x) yviowa auvé.
p. H f(x) elvat yv. av€ouaa.

y. flnx+x)<0< f(lnx+x)<f(l)oInx+x-1<0<= ... < xe(0,1)

6. a. g(x):(\/;—Z)Z, Kat ywa to medlo oplapoU g geog, {NTw:
0<(Wx-2P<4<0<Vx-2k2<0<x<16, dpa x<[0,4].

(9°9)(x) = (W(x -2)* —2)? =(|\/§—2|—2)2 =(—J§+2—2)2 _x

B. (goF)(x)=2x -1 5 f(x)=gl(@x—-1)=2x-1-42x -1+ 4
f(x)=2x+3-4+2x -1, XGE%
y. Movo av x €[0,4]

7. a) la kdBe yo and to R, undpxet xo=f(yo)+2, wore f(xo)=yo. B) OTw driou x 1o f'(x) oTnVv apyixij
oxéon. y) Nuvw tnv fix)=x. BsTw oTnv apxikrj ornou x 1o f(x) kat TeEAika: x-2=x, aouvvartn.
0) Apkei va Ociéw OT1 fix)<x, f(f{x))<f(x), x-2<f(x)<x dnAadrj -2<0, 10 oroio IoxUEL

f(x) = (x-1)" -1

8. pdypouue tnv , 0M10TE EXEL EAGXIOTO yia x=1 tnv Tir -1, elvat yvijoia avéovoa oTo

fx)=x+1+1

f1(x) = f(x)< fw'““’f"“a‘”%f(x)=xa(x—1)z—1=xc>...®x:0r'1 x =3, Sexth 7 X =3.

nedlo optopou e, n avrioTpopr) TnNgG eivai n Kkat n e€lowon givat iocoduvayn ue tnv
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3-x-6, x<-6

m, xX>-6

p) H ouvdpTtnon civai yvhoia ab€ouaoa kai n e€iowon civai 1I00dUvapn pe TNV

f1(x) = f(x) e s fix)=x=>x’-b=x=>x -x-6=0x=2.

V) X € (—12,12)

9. a) H avriaTpoyh The eivai dikhadn! f1(x) = {

2x

, -1 . _

10. a) Eivar f(x) = ln(m], A= (—oo,O) U (1, +oo)
p) Aev Tépver Tov yy ', Tépvel Tov XX aTo (-1,0).

v) ZuvBéToule amd apiaTepd pe TRV T, oTTOTE £XOUNE:
6-2e

- +f(|nx)=£<:>f(lnx)=3<:>lnx=f1(3)c>lnx=|n3<:>x=3

11. a) Eivai f(x)=f(x)

P)INPx-Inx-2<0=...<alnx<-1 4 Inx>2 o Inx¢3@Xe(o,lju(ez,e3)u(e3,+oo)
e

V) g(x)=f(x+2) = g(x)=3+§, A=R"
12. a) Eivai yvAoia ¢Bivouoa pe povadikh pila Thv TigA x=1.
p) Eivar fi(-e)=2, f' ypwhowa gbivovou.

Y) x=f(x+1)<:>x=i—ex—1. Oétw g(x)=i—ex—1—x, g .., udvn pida x=0.
x+1 x+1

3) H oyéon yiverar: f(N1+3x° +1)=f(\/x2+4+1)<:>...<:>x2 :gcx:i\/g

3
13. a) Eivai yvAgia at€ouoa kai givai £(2)=0, f1(0)=2.

p) x=1-2e/e y) X e (O,%]

5) 1+f‘1(x—2)=2<:>f‘1(x—2)=1<:>x—2=é—2<:>x=é
e) f(x*)=f(Ix|) ..o x=0, x=-1, x=1.

4.0) A, =R=A  =(-11), dpa (fog)(x)=(g°f)(x)=x Vxe(-L1).

B h(x)=Inx, A =(é'e) e

v) Eivau f(x)=(f-1ogof)(lnx)=f-1(lnx)=...=i‘_" e A, =[l,e]
+ X e

15. a) f(x) =x3+3x, f . avé., f(2x* +3) < f(xX* +x+5) = .. = x (-1,2).
B) f(x)=e* +In(x +2), f . avé., F(x%) < f(¥X) = ... = x €(0,1).
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16. a) f(x) =x+In(l1+e*), f yv. avé., f(4x?) < f(4x) = ... = x (0,1).

) Emeidh X° +1>2x xou e > x, npénstn f va sivar ywhoia abéovoa.
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