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H mopodoa epyocio avagépetar otn Owbackaiio TG emilvong
ExBetikdv E&lomoemv kot Avichoemv pe ) Pondeia tov Oswpnudtov Rolle
kot Méong Tumg tov Awapopwod Aoywopod. To evdweépov ot
GUYKEKPIUEVT] OO0KTIKY TPOKTIKN €ivor OTL divel Tnv evkaipio 6TOV
EKTOLOEVTIKO VO TPOKAAEGEL TOVG HOONTEG GE £Vl EVOLOPEPOV SLEPEVVITIKO
moyviol. Katd m odpkelo ovtod ot pabntég, pe t ypnomn KoTtdAAniov
AOYIOUIKOV pE TO Omoio pmopel oyedlootel pe peydan axpifeio n ypopikn
TAPACTACT HOG GLVAPTNONG, KOAODVTOL VO LOVTEDOLV TIG AVGELS KOl OTY|
cuvéyeln va emPBePaidvouy pe GLAALOYIGUOVS, dNANOT VO OTOSEIKVOHOLY TNV
aAnfeta 1 Oyt owtov oL KABE Popd pLAvTEY V.

AEEerc KA E10Wd

Exfetkéc E&iomoelg, Avicwoelg, Osopnuo Méong Tyng Awagopukov
Aoyiopot, @sdpnua Rolle, cuvaptmon 1-1, povotovia, Geogebra.

Abstract

This work deals with the teaching of Solutions to the Exponential
Equations and Inequalities with the use of Mean Value Theorem of
Differential Calculus and Rolle’s Theorem. The approach that may be
interesting in this teaching approach is the fact that the teacher may invite the
students to an exciting educational “game”. During this “game”, the students
with the aid of appropriate software will draw the graph of a function with
considerable detail and are requested to guess the solutions. After that, they
will confirm with reflections whether what they guessed every time was true
or not.
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Ecayoyn

Kvplog wor teMkdg amodéktng g mopovoog €onynong eivar o
padntg tov Opddwv I[pocavatolMopov Oetikdv Xmrovddv kot Ouovouiog
& TIimpoeopucng g I Avkeiov. e to Adyov ovtd m mpotewvopevn
OWOKTIKN TPAKTIKY £XEl OYESOTEL pe PAon TN oYoAIKN ddakTEN VAN Kot
6TOYXEVEL GTNV OMOKTNON 0EELOTATOV EK LEPOVS TMV PLAONTOV Yo TNV EMIALGN
eKOETIKOV EEICMCEMY KOl OVICMOEDY KAVOVTOS, YPNOT KOl KATAAANA®V
pobnpoatikdv Aoyiopkov. ‘Eva amd avtd pmopei va givar to Geogebra.

Aivetar  épugaon o©T10 Vo KoTootoOV  wkovoli ot pafdntég va
KaTaoKeLALoVV TIG S1KEG TOVG OCKNGELS, YVOPILOVTOG EK TV TPOTEPMV TTOLES
elvar o1 Moelg toug. 'Etot, extdc amd T yopd g dnpovpyiog epufabivoovy
Kol KOTOUKTOOV TN YVAOOT, ol eumiékovtol gvepyd o€ avth. Evdwapépov
péAiota £yl To moryviolr mov umopel va otnOel, pe Emabio N Ko 01, avapesa
6TOVG LaBNTEC eketvovg TOL KATAGKELALOVY Kot GE EKEIVOVS TOL AHVOLV TIG
poTEWVOUEVES 0oKNoelS. Etlikpvd, elvarl éva mouyvidl mov amodederypéva
ap€oel 6TOVG PabNTEG Kot Tpodyetl T podnpatikn okéyn. Katd m ddpkeia
™G 27povng S10acKaAinG Lov ot 0gvTEPOPAdLIa EKTOIdEVOT, 1| KOTAGKELT
AoKNoEOV amd TOug UaONTéG NToV TAVTO £vag amd TOVUG OUKTIKOVG LoV
o6toY0VG K glye mavta BeTiKOTATO AMOTEAEGHATA.

Téhog, Ba MBera Vo avaPEpm OTL GTIC TUOAYMYIKES GUVOVTIGELS TTOV
glya oG LyoAMkog ZOUPOVAOG LE TOVG EKTOOEVTIKOVG TNG TEPLOYNG ELVOVVNC
LLOV LANPYE TAVTOTE EK LEPOVS OV M TPOTPOTT VO, EUTAEKOVY TOVG LB TEG
TOVG G€ O00IKAGIEG KOTAGKEVNG AOKNGEMY, OVOTTOCCOVTOS KO AVOADOVTOG
TAPAAANAL TO EVEPYETIKA OMOTEAEGLOTO LLOG TETOLOG EUTAOKTG.

Kvpro népoc

IIpocooxk®uevo nodNcLoKd amToTELEGUATO

Emdioén eivar o1 pantég vo kataokevdalovv Okég toug ekfetikég
€€10MDCELG KOl AVICADGELG KOl e TN YPpNoN EVOG LobNUaTiKoh AOYIGUIKOV:



. No xoataokevdlovv 1Tn  YpoelKy TopAdoTocT] WG  KOUTAAANANG
ovvaptnong f, n omoia oyetiletanr pe v avtiotoyn ekbetikn e&icwon N
avicwon, kot pe tn fondeta avTng, vo pmopovv va pavtéyouy av 1 e&iocwon
N N avicwon £yl AoELS.

. No SoTtundvVoUY TOV IGYVPICHO Yo TO TOLEG €ival Ol AVGELS T®V
eEI0MGEMV 1 OVICHGEMY KOl TN GUVEYELD,

o No amodetkviovy av ot Ioyvpiopol Toug eivar aAnBeic 1| wevdels.

Ex0etikég ESiomogis tng Mop@i)g

o +B =7 +8%, a,B,y,6>0
v 1" mepintoon: at+p=y+d
v 2" mepintoon: o+BAy+o

Ex0etikég Avicaoeig T Mopong

o + B>y + 8%, (1), a,B,y,6>0
Yy6ro 1
e KOs eicwon g popeng o +p*=y* +8* ue at+p=y+s ko 0,p,y,5>0
umopet va AvBet pe dvo tpdmovg:
1° tpomog: Me 1t Ponbeia Tov Bewpripartog pHESNG TIUNS TOV O1OPOPIKOD
Aoyiopov (0.M.T.).
2° Tpomog: Me ) Pondeia tov Bewprjpatog Rolle.
e KéBe gficmon g popenig o +p*=y*+8* (1) ue a,p,y,8>0, n omoio
éxet pia p#0, etvor 100dHvaun pe e€icmon g Lopeng:
o +By =7 48] pe artPr=y1 +81
Hpaypat:
Av p givar o pia p g (1), tote: af +pP=yP+3P.
Oétovpe X=yp, onote 1 eicwon (1) ypaeetor:
o +BPY =y +3PY 1 1woddvapa of +BY =y +8) , pe ca+Pi=y1+81 6mov:

0y= o, By=PB7, v =y" wou 8= 5"
e Olgg ot eéiodoeic g poperg o +BX =v* +8° pe o,p,y,6>0 &xovv
piCa O.
e Olec o géomoeg g popeng o +B* =v* +8° pe a,B,y,0>0 won
a+P=y+9, &xovv axpiPag dvo piles. Ot pileg avtég eivon to 0 ko to 1, OTTOG
Ba amodeifovpe TOPAKATO.



Enidvon ExOetikav ESlomocmv ™ Mopenc
o +BX=v* +8* pe o,p,y,6>0

Aoknon 1
No Moete v e€icwon: 7°+2° = 4*+5" | (1)
Avon
H eficoon sivar g popeic o +p* =y +8* pe  atp=y+d xau
a,B,y,0>0, kot pdota pmopel va Avbei pe 6vo tpdmovg:
e Me m Bondeia tov O.M.T.
e Me ) Ponbsia Tov Bewpruatog Rolle.

Me dokiuég Ppiokovpe 6t dvo pileg g e&iowong (1) elvar to 0 kot
0 1.

Ba eEetdoovpe av N e&icwon (1) €xet ko dAAeg pilec.
1% tpémog (©.M.T.)

Mapatnpodue 6t 1o afpoiopato  7°+2% war 4°+5% pmopovv va
ekppactodv pe t Pondewa g ovvaptnong f(t) =t*, pe t >2 ko xelR,
aQOov:

f(7)+1(2) =7+2% ko f(4)+f(5) =4"+5"
‘Eyxovpe:
T+ =445 S TN +f(Q) =f(4)+f(5) &
£(7)-f(5)=f(4)-f(2), (2)

H cvvaptnon f eivon cuveyng ota khelotd douotqpato [2,4] ko [5,7]
Kol mapaywyioun ota avorytd dtuotiuota (2,4) kot (5,7).

Emopévac, copeova pe 1o ©.M.T., vrdpyovv E1€(2,4) kaw E2€(5,7), ywo To
omoia 1GYvLOLV:
f(4)—1(2) _f(4)-1(2)

. FE)="0— .

: f(7)-f(5) _ f(7)—1(5)
¢ FE)=ra T =
Apa, Q)=1'(6)=1"(,).

Ouawg f'(t)= X -t ko £ (£)=x(x —1)-t*7, omore:

o Av x<0n x>1, 10te ) ' givon yvnoiog avéovaoa.
o Av 0<x<1, toten f'elvar yvnoing pdivovca.




. Av 0=x 1 x=1, tote 1 f'elvar otabepn.
AoV, OpoG, 2<E1<&;, etvan mpoeavég 6t wotta /(&) =1"(&,) wyver

povo otov 0=x N X=1.

210 1010 CLUTEPAGHL LTOPOVUE Vo 0o yNBov e Kot mg eENG:

P ) =1'E) = x(6)  =x(&) " e x((@) " -(&) 7)==
(&) =) A k=0,

Opoc:

x-1 x-1 0
(él )x—l _ (éz )X_l < (2—1] =l (2—1} = [2_1] <
2 2 2

Emopévac, n e&iowon (1), dev éxel ahheg pileg extog amd Tig 0 kol.
Apa ot pileg g e€lomwong (1) ivar ot apBpoi 0 ko 1.

2° TpoTOg

‘Exovpe:

742X =445 & TX 5" =4 2% (3)
Av vroBécovpe 6t p givan pa pia g e&icwong (3), téte Ba 1oyt
7P 5P =4P 2P (4)

Mapotnpovpe 6t ot dropopéc 77 —5° kan 4° — 2P pmopovv va ekppoctovy
pe tn Ponbeta e cuvdptnong:
. f(x) =xP, apov f(7)—F(5)=7" —5° xon f(4)-f(2)=4"-2" A} 1 c
o f(x)=(x+2)? —xP, apov f(5)=7"-5" xon f(2)=4"-2°

Av gmiéEovpef(X) = xP, 101e mape pe 0 O.M.T. kar gpyaldpacte

onwg otov 1° tpdmo, evd, av emréEovpe f(X) = (X +2)P —xP, 1o1e mhpe pe
10 Oedpnua Rolle.

Oa epyactovue pe to Bedpnua Rolle.
Oewpodpue N cvvApPTNON:

f(x)=(x+2)P —xP.

H f elvau ovveyng oto xhelotd dwomua [2,5], mopoyoyicun oto
avorytd ddotnua (2,5) ki, Aoyw g (4), woyver f(5)=f(2).

Emopévac, coppova pe to Osdpnuo Rolle, vrapyer £€(2,5) ywo to
omoio woyvet f'(§)=0.
‘Eyxovpe:
P () =px+2) T —pxP!



o F(E)=0ep(Er2) —p =m0 (g+2) T =g g
p—1 0
G A e I S =

Emedn opmg ot typég 0 ko 1 emainfedouvv v (1), cvpmepaivoupe 6t
ol Téc 0 ko 1 etvan o1 povadikég pileg avnc.

Aocknon 2
Na AvBovv o1 e€lodoelg
i) 9X+2X =7"+6", (E1)
i) 1+12¢ =9%+10%, (E2)
Avon

1) Me doxuég Ppiokovpe 011 dvo pileg g e&icmwong (E1) eivon o 0 ko to
2.
Ba eetdoovpe av N e&icwon &xet kot dAreg piles.
1°¢ tpomog (.M. T).
Mapatnpodpe 6t too ofpoicpata  9X+2* o 7*+6° upmopovv va
ekppaoctovv pe t Pondewa g ovvaptnong f(t) =t*, pe t >2 ko xelR,
aQov:
£(9) +f(2) =9%+2* ko f(7)+f(6) =7*+6"
‘Exovpe:
P42 =T*+6" < F(9)+f(2) =f(7)+f(6) =
fO)-f(1=f(6)-1(2), (1)

H ocuvapton f eivon cvveyng ota khelotd dwwothpote [2,6] kot [7,9]
Kol mopaywyioun ota avoytd stcthpata (2,6) kot (7,9).

Enopévmg, ovpeova pe 1o ©.M.T. vadpyovv E1€(2,6) ko &2€(7,9) yua
T omoia woyvoLvV:
.« F(5) = f(6) —f(2) _ f(6) —1(2)

! 62 4 - {4f (&) =1(6)-1(2) }

. £/, Q=IO _fO-TD)[ T |2F (&) = 19)-1()
9-7 2
Apa, (1) =4f7(&)=21"(&,) < 2" (&) =1"(&,), (2).

Etvon f'(t) =x-t*, ondre:
Qo2 =xg T e x (25— =0 281 =
Opog:




1 1 Ing, ~Ing,
Apa, 1 e&iomon (E1) éxet 600 pilec.

x-1
2 t=gX? @{E—ZJ :2<:>(x-1)ln[2—2j:1n2<:>x N2

O1 pilec g (E1) eivar ot apBpoi 0 kot __Inz2 +1.
Ing, -Ing
Emedn to 2 givon pi€a g (E1), 6mwg edkora dtomotodveTon pe SOKIUES, KOT’
. . In2
avaykn Oa woyver ———+1=2.
Ing; —In¢,

Apa, ot pileg ™ e&iomong (E1) elvar ov apBpoi 0 ko 2.

Yy6Mo 2

Eneidn __In2 +1=2 ovunepaivoope 6t E=2¢&;.

Ing, -In¢g,;
X oyxéon E2=2&1 umopovpe va odnynbovue kot wg eENG:
Ta x=2, f(t)=t?, onore:
o A" (&) =1(6)-1(2) = 4-2&, =36-4 =& =4

o 2f(5)=f(9)—f(7) =228, =81-49 < 4E, =32 = &, =8.

2°¢ TpOTOg

Eneidn 92 +22 =62 +72, oniadn o apBudg p= 2 eivon pifo g
géicwong, omdte Oétoviag X= 2y, 1 efiooon 9X+2% =7X+6" ypapetan
817 +4Y =367 +49Y ka1 emmiéov 100l 81+4 = 36+49, ondte N emilvon ™G
TOPO YiveTon anrlodoTepn:

Epyalopevolr 6mwg oty doknon 1, eite pe to Beopnuoa Rolle gite pe
10 @.M.T., Bpiokovpe 6t1y=01 y=1, dpa X= 01 X= 2.
Enopévmg, ot pifeg g apykng e&icmong eivat to 0 kot o 2.

I1) Me dokipéc damiotdvouvpe 0tLotapifuoi 0 kot 3 givar pileg g eiomong
(E2).

®¢tovpe X= 3y, omoTE:!

(E2) < 1+12% =9¥+10% < 1+1728" =729Y +1000°

Etvon 1+1728 = 729+1000, omdte epyaldpevol OTMS oty doknon 1,
elte pe to Beopnua Rolle gite pe to ®.M.T., Bpiokovpue 6t y= 01 y= 1, dpa
X=0n1x=3.

Emopévaog, ot piec g apykng e&icmong sivor to 0 ko to 3.



Aoknon 3

No anodsitete 611 N eélomon 3*+11¢ =7*+8% (1) éyel axpiBag dHo
pilec amd Tig omoiec ) pio povo givor axépain.
Adon

Oewpodpe ™ ovvaptnon f(t) =t*,ue t>3 xar xelR. Eyovpe:

FH11 =7T+8 S Q)+ =f(7) +f(8) &
f(1)-f@8) =f(7)-1(3), (2)

H cvvaptmon f eivan cuveyng ota kielotd dwuotuata [3,7] ko [8,11]
Kot mapoywyioun ota avorytd dwotiuota (3,7) kot (8,11).

Emopévac, obpemva pe to ©.M.T vrdapyovv E1€(3,7) ko &2€(8,11)
KOl Y10t T0L 071010, 15(VOVV:

f(7)-1(3) _ 1(7) -f(3)

* Pe="=7 2 n {4f’<él) — f(7)—£(3) } “
F1(2)= f(11) —1(8) _ f(11) —1(8) 3f'(&,)=1(11)—-1(8) ’
2 11-8 3
R
Etvar f'(t) =x-t", omote: (2) < 4F' (&) =3f"(E,)

‘Exovpe:
A" (&) =3 (&) < 4x- g =3x -G e x (45 -38 T o

45 t=3g5 1y

Opog:
x-1 4 4
4@4=x§¥@(§} =—¢>@@m[§J=m—c>
& 3 & 3
x=_n4=In3 ., 4
Ing, —-In¢,;
Apan e&icmon (1) €xetr dvo pilec.
Ot pileg ¢ (1) gtvon o1 apBpoti:
In4—In3
0xot ——+1 .
Ing, —In¢,
, , ,  In4—In3 , ,
®a amodeiEovpe 6Tl 0 apBpudg — +1 mepié€yetal 6To avorytd
Ing, -Ing

dtdotnpa (1, 2) kot emopévmg dev givatl aKEPOLOG.
[Ma v anddeiln, Bewpovpe T cvvapTnon:
g(x) =3 +11* -7 -8*



N omoia &xet T1g 101e¢ pileg pe v e&iomon (1), ko, GOUPOVA LLE TO TOPATAVED

ot pilec g g elvar ot apBpoi 0 ko n4-In3 +1.

Ene1dn ouwg n g elvan cvveyng oto [1,2] pe g(1)= -1 ko g(2)=17,
obueova pe to ©.Bolzano, n g Ba éyetl wa piCo oto (1,2).
Enopévag:
< In4—1In3

Ing; —In&,
Apa, n e&iowon (1) éxel akpPmdg dvo pileg amd Tig omoiec N piat povo
glvar aképaonn).

+1<2.

I'evikgvon
Enilvon e&iocdcewv g popeng:

o+ =y +8%, (1) e 0,B,y,5>0.
Ynuerdvovpue oti:
o To 0 etvon pila kéBe e&iomong g Tapamdve LopeS.
. Av o>y ko =9, 1 a<y ko B<d, tote elvan mpoavég 6t 0 0 glvon n
povadwkn piCa g e&icmong (1).

Oa e&etdoovpe av 1 e&icmon et ko aAleg pilec.
» Eoto 611 0<a<y<4<P.

——@ @ @—
a v 5 B
Oewpodpe ™ ovvaptnon f(t) =t*, pe t> a ko xelR.

‘Exovpe:
o B =y +8 < Aa)H(B) = f(y)H(S) <
f(B) - 1£(8) = f{y) - f(w), (2)
H suvaptnon f eivar cuveyng ota kheotd dtacthpata [o,y] kot [6,B]
Kol mwopayoyioun ota avolyytd owotiuata  (o,y) kot (0,8). Emouévemg,
ocoppwva pe o O.M.T., vrdpyovv &ie(a,y) xor E2€(0,0) Yo ta omoia
1GYVOLV.



: f(y) —f(a)
o f =7
ST | e - -t }
oz f(B)—f(3) (B—3)f"(&,) =f(B)—f(d)
o f'(§)= B—o
Eivon f'(t) =x-t*, onbre:

@ (=)' ) =B-8)1"E) & (r-u)x-§7 =(p-8)x-& ™ &
x((v-a)g - (B-8)e ") =0 (y—a)&l " = (B-8)&5 =0 1
Opoc:

x-1
(v-a) 1“=(B—8)&§‘1©[3j =B‘5©(x-l>ln(i}mﬁ‘5@
& Y- 2 Y—-a
= In(B-8)—In(y—a) 1
Ing; —Iné,
Apa, av 0<o<P<y<§, tote M ekicwon aX +B* =y +8% &yet Vo pilec.
On pilec g elvon ot apBpot :

|n(B—F>)—ln(y—(>L)+1

Oxor p=
Ing, —In¢&,
pe Gre(a,y) ko S2€(8,p)
& &,
—@—*@ @——@—
a " & B

Ao to Topomdve GuUTEPAIVOVUE OTL:

4 Av o+ =y+9, tote p=1,

> AvatB>ytd, tote p<l. (Agov In(B—38)>In(y—a) ko IN§ <Iné,))
4 Av at+p<y+d, tote p>1.

Qorte, Yo 116 Moelg g e€lowong:

o’ +B% =y +8° pe a,B,y,6>0.
Ioyvovv ta TapakdTo copnepdouata:

s at+tPp=7+95 * Owxonl

catP>y+0o ; * Okarppep <l
Aboelg

catB<y+o * Oxkouppep>1

s (a>yxauBzd)n(a<yxumpP=<3) « 0

10



Yy6\0 3
Oa pmopovcape vo gpyactovue kot pe to Oedpnuo Rolle, aiid n
ddkacio emidvong eivar cuvBeTdTEP).

Enidvon ExOetikav Avicmoeov g Mop@i)g
o+ <y +8° pe 0,B,y,6>0
Aocknon 4

No Moete v avicoon : 2X+5¢ < 4*+3% | (1) ko1 va anodeitete Ot
3 2 1 4

+ — >
In4 In3 In2 In5

Avon
1°¢ Tpomog

Ocwpovpe ™ ovvaptnon f(t) =t pe t>2 ko xelR.
‘Eyxovpe:

2X+5% < 4 +3 S 2+ (5) <f(4)+H(3) =
f(5)-f(4) <f(3)-f(2), (2)

H ocuvapton f eivon cvveyng ota kietotd dwothpoto [2,3] kot [4,5]
Kol mwapayoyioun oto avoytd owotiuate  (2,3) ko (4,5). Emopévemg,
oopeava pe to ®.M.T., vadpyovv &1€(2,3) ko &€(4,5), Y Ta omoia
1GYVOLV:

. F@Q:K%Eg9=ﬂ$—ﬂ3
@)
f’(&z)=%=f(5>—ﬂ4)

3
‘Exovpe: (2) (<:2 f'(&,) <f'(§) o emedn, ovppove pe v doknon 1
1GYVOVV TO TOPUKATO:
o Av x<01q x>1, toten f' givor yvnoing avéovaoa.
o Av 0<x<1, toten f'elvar yynoing pdivovca.
o Av 0=x 1 x=1, toten f’eivon otabepn
Zopmepaivovpe 6tL, apob 2<E1<&,, n avicotnra ' (&,) < f'(&,) woyvel povo
otav X €(0,1).

210 1010 CVUTEPAGHL LTOPOVE Vo 0o yNBovue Kot wg eENG:

11



Etvar f'(t) = x-t*7, ondre:

F(g) < (&) < x(&) T <x (&)™, @)

. o x>0 éyovpue:

x-1
@) ca) e[ 2] asoan
1
o [Ma x<0 &yovpe:

X-1
@) = (&) > (&) c[‘z—Zj Sl xol,

1
emopévog M (4), apa ko n (1), dev €xet apvnriég Avoeis. Eniong, ovte 10 0
emain0gvet v (1), dpa, o1 Moelc TG avicwong 2 +5% < 4*+3% givon ta
onueio tov dwwothpatog (0,1) kar pdévo avtd.

2° TpoTOg

Avvoope v ekicwon 2°+5% =4*+3* ko ot cvvéyeia Ppickovpue
70 TPAOGNLO TNG GLVAPTNONG:

g(X)=2"+5% —(4*+3%).

. H g stvan cuveymg.
o Me ) Bonbeia tov ©.M.T. 1 tov Bswprpotog Rolle 1 pe onorovérmote
dAho tpomo, Bpickovpe 0Tt o1 pilec g eivar o 0 ko to 1.

O mopakdto nivakoag deiyvel To TPOCNUO TNG g Y0 TIG OLAPOPEC
TIUEG TOVL X.

MGoRe | (e, 0) (0.1) (L +)
Emeypévoc -1 1 2
ap1Opdc Xo 2
l 20 J5-B+y2-2<0 4
g(Xo) 60
[Tpbéonpo + — +

Enopévoe, ota dtocthpata (—00, 0), (1, +00) etvar g(x)>0, evod

070 JlAoTN U (0,1) etvar g(x)<0.
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Emopévac, ot Aaelg e avicwong 2°+5* < 4*X+3% givon T onpeia
tov dwotnuarog (0,1).

o AmooeIln TG avieoTNTOG 3 +i—i > 4
In4 In3 In2 In5

Ioa ka0e Xe[0,1] eivan 2 +5* <4*+3* . H 166mta 1oydet yia X=0 7
x=1.
Emopévag Ba €xovpe:

2X+5X<4X+3x:>I( 2*+5%) dx<I (4%+3%)dx =

Sl Ll

2 3 1

— —_— =
In2 In2 In5 In5 In4 In4 In3 In3
1 4 3,2 3.2 1_4

< —F—=
In2 In5 In4d In3 Ind In3 In2 Inb5

Xy6ho 4

Ocwpodue OTL OOKNOCEG, ONMC Ol TPONYOVUEVEG, WUTOPOLV Vo
GUUPBAAAOVY GTOV EUTAOVTIGHO, LE EMTAEOV EPOTHLOTO, OCKNGEWV Ol OTOEG
oyetiCovtar pe cvvaptoeig 1-1.

Mo mopdoetypa, ot ocedida 286 tov oyolkov PipAiov vmapyel N
TAPOKATO GoKNOoM.

xInx
, , —, O<x#1
«Atvetar n ouvaptnon f(x) =4 1-x
-1 , x=1
Noa amodeiete Ot
1)  Hfelvou ovveyrg mnfFY=-= »

Tnv Tapamdve AoKNoN UTOPOVLE VO TNV EUTAOVTICOVE E EMTAEOV
epoturata. Mo tpomomoinon uropet va givor Kot 1 mopokiTo.

XInx
«Aiveton n ovuveyng ovvaptnon f(X) = 1-x
k , x=1

, O<x # 1

A1l. No amoodeilete Ot
i)  k=-1
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i)  Hf elvau mopaywyiown kot va Bpeite tnv napdymyod .

Oewpolie eniong Kot T GLVAPTNON:
g:(0,+0)—>IR pe g(x)= x* pe ae(0, 1).

A2. Na peretioete tig ovvoptioelg T, g kot fog mg mpog ™ povotovia.
A3. Na onodeiete 0t1 vdpyel akpPag éva & pue £€(2,3) yia o omoio

oYL

-8 =g(3) - g(2).

A4. Noa anodeitete 0t

i) Mo kG0 o pe 0< a <1 1oyder f (20‘ +5°‘) >f (4Ol +3°‘)

3 2 1 4

i) + - > :
In4 In3 In2 In5

YOUTEPACUATO.

. Emioyn katdriniov ackioemv. H emdoyn KatdAAnAlov acKncewmv
SwPabuicpévng duokoriog odnyel Tovg pabntég Prpa Prpa oty avdmrtuén
OTPATNYIK®OV €TIAVONG TPOPANUATOV.

o A&omoinon AaBov. Ta LaBn mapéyovv TOAOTILO GTOXEID GYETIKA UE
ToV TpOTO OKEYNG TV LaBNTOV Kot divouv onuavtikés evkarpieg nabnong,
AoV YLOL TNV OVIYETOTION TOLG O0OMNYOUVTOL Ol HOONTEG GE EPELVNTIKEG
dwdwkacieg kot oty avamtuén g Kputikng  okéyng. EmmAéov,
npoomaddvag vo avakoAdyovy 10 AdBog €Bilovion oty avtoeEnynon,
OldKaGio. GNUAVTIKY Yol TNV KATAKTNON TNG YVAOOTS.

. Xpiion Avnimoapoaderypatov. Eivor ovoykaio m efowkeioon tov
pabnTdv 61N APNoN AVIUTOPASEYUAT®OV, OCTE VO KATOGTOVV 1KAVOl UEC®
AVTAOV Vo TPOYMPOVV GTNV amoOppyY” £vog woyvpiopod. H duvatdmta tov
pofntodv ot ypNomn M Kol KOTOGKELY] OVTITAPUOEYHATOV €EACQAAILEL
VYNAG emineda Katavonong, Kupimg, «AETTOVY EVVOLDV.

. Xpion podnpotikov Aoytopik@v. To Aoyiopikd, pe T SuvatoOTNTESG
OV TOPEYOLY, AVOLYOLV VEOVS OPOUOVG OTN SWOKTIKN TPAKTIKY. Eivan
TOADTILOL APMYOL EKTOLOEVTAOV KOl EKTOLOEVOUEVDV, SLOTL 1| YPT|ON TOVG:

- Odnyel og véa povomatia. ovalTnong g yvoons Ue Tn OaTuTmon
EIKOCLOV Kot VTOOECEMY, HEGH TOV TEIPAUATIGHLOV.

— Bonbd omv katavomon apnpnuévev evvoumv, EUTAEKOVTOG TOVG
paOnTég o€ dLodIKAGIES EPEVVITIKOV YOPUKTNPO Kot EMIAVGTC TPOPANUATOV.
- [Tpoxkoiel ToLE pOONTEC VO €pYOSTOOV KOU VO GUVEPYAOGTOVV
OMUOVPYIKA, £TCL DGTE, OVOTTOGGOVTOS T POVTAGiO TOVG, Vo 0onyndovv ce
TPOTOTVTEG, EEVTTVES, ALV OIOTEG Kot GTTdvies 10€€¢ Kot ADGELG.
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Metatpénel Tov eKTAOELTIKO Omd HOVAOIKO UETAOOTY] YVDCE®V GE

KaBodNyNT Ko opyovemTn TNG HOONGLOKNG O100TKAGTOG.

Soupdiier o PabdTEPN KOTOVONOT TOV EVVOLDV, GE GLVOLOCUO LE

GAheg TeYVIKES Kot peBodoroyieg Tov avanthocovtal otny Taén.

10.

11.

12.
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