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!

MAOGHMATIKA

Y AvKELOV

Oépara Bswpiag TUTTOU ~"ZwoTou — AdBoug ™.

| Ta BéuaTa, UTTOEPWTAKATA 1 €TN TTOU A&ITTOUV 1 ATAV €KTOG UANG A Oev gixav TeOEI.

Na xapakrtnpioeTe 1S TTPOTACEIS TTOU aKoAouBouUyv, ypdpovTag oTo TETPAdIO
oac 1nv évoeién 2Zworé n Adalog OitTAa 010 ypduua TTOU avTIOTOIXEl O€
KaBe mporaon.(AITioAoynoTe TIS QITavinoEIS 0Qg).

| 2000.

o. Avn f eival TTapaywyioiun 010 X, TOTE N f~ €ival TTAVTOTE CUVEXNAG OTO Xo.
B. Avn f deveival ouvexng oto Xq, TOTEN f €ival TTapaywyioiun oto Xo.

Y. Avn f éxel deUTEPN TTAPAYWYO OTO Xo, TOTE N f~ €ival CUVEXNG OTO Xo.

| 2002.

a. Av uiaouvdptnon f eival opiopévn oto [a, B] kal ouvexng ato (a, B], T0TE N
f maipvel rdvroTte 010 [a, B] MIa PéyIOTN TIUA.

B. Kd&Be ouvdptnon, Tou eival 1 — 1 oTo 1edio opIouoU TG, €ival yvnoiwg
MovoTovn.

Y. Avuttdpxel 1o 6plo TG ouvaptnong f oto Xq kar  lim | f(x)| =0, T161¢
X = Xg

lim f(x) =0.

X=X

€. Av Ilim f(x)>0, 101€ f(X) >0 KOVT& OTO Xq.
X = Xg

| 2003.

a.

B. 'Eotw wia ouvdptnon f ouvexng o€ éva didotnua A kKal dUO QOopES
TTapaywyioiun oto eowTepikd Tou A. Av f'(X) > 0 yia KGO eCWTEPIKO onuEio
X Tou A, 1616 n f €ival Kupt) oTO A.

8. Av uia ouvdpTtnon f eival kuptr o€ éva didoTnua A, TOTE N €QATITOPEVN TNG
YPOQIKNG TTapdoTacng Tng f o€ kK&Be onueio Tou A BpiokeTal «TTGvw» aTTd
TN YPOAQYIKAG TTapdoTaon.

€. 'Eotw pia cuvdptnon f opiyévn o€ éva didotTnua A Kal Xg £Eva ECWTEPIKO
onueio Tou A. Avn f gival TTapaywyioiun o1o X, Kail f'(Xg) =0, 161E N f
TTOPOUCIAEl UTTOXPEWTIKA TOTTIKO AKPOTATO OTO Xo.
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| 2004.
a.
B. lim f(x)= ¢, avkarpyovoav Iim f(x)= Ilim f(x)= /.
X — Xq X=X X=X,

Y. Avolouvaptioeig f, g €ival Tapaywyiciueg oTo Xo, TOTE N cuvapTtnon fg
gival TTapaywyioiun oT1o Xo Kai loxuel @ (f-g)"(Xo) = f'(Xo) 9 (Xo)-
6. ’'Eotw pia ouvdaptnon f, n otroia gival ouvexng oc éva didotnua A.

Av f'(x) >0 ot kdBe eowTepikd onueio x Tou A, T6TE N f €ival yvnoiwg
@Bivouca og 6ho 10 A.

€. 'Eotw pia ouvexng ouvaptnon f o€ éva diaotnua [a, B]. Av G eival pia
mapdyouca Tng f oto [a, B], TOTE

B
j f(t) dt = G(B) - G(a)

(02

| 2005.

a. Avn f eivai ouvexng oto [a, B] pe f(a) <0 kai uttdpxel € € (a, B) woTe
f(€¢) = 0, 161 KT avaykn f(B) > 0.

B. Avumdapxerto lim (f(xX) + g(x)), 16T1E KAT AVAYKN UTTAPYOUV Ta lim  f(X) kai
X — Xq X — Xq
lim g(x).
X—)X0

v. Avn f éxe avriotpopn ouvaptnon f~! kai n ypagikr Tapdotaon Tng f éxel
KOIVO onueio A pe Tnv eubeia y = X, T6TE TO onueio A avAKEl Kal OTn
ypaQIkr TTapdoTacn ng 1.

6. Av Iim f(x) =0 kar f(x) >0 kovid 010 X, TOTE Ilim S + o,
X —> X, X —> X, f(X)

oT. Av pia ouvapTtnon f eival ouvexng oe éva didoTnua A kai dgv undevideTal
o auTtd , TOTE auTn N gival BETIKN yia KABe X € A A gival apvnTIKA yIa KABE
X € A, dnAadn diatnpei TTpdonuo oT1o didoTnua A.

| 20086.
a.

B. Avumdpxerto lim f(x) >0, 161€ f(X) >0 KOVT& OTO Xo.
X — Xq

Y. Hekoéva f(A) evog diaotiuarog A pEOw PIag ouvexoug Kal un oTabepng
ouvdptnong f eival didoTnua.

5. loyvel o T0TTOG (3%)" =x-3*71, yia kGO X € R.

B B
€. loxve noxéon: jf(x)g'(x)dx = [f(x)a(x)] —jf’(x) g(x)dx , émou f, g” eivai

a a

ouvexeic ouvaptAoeig oTo [a, B].
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| 2007.
a. Av f ouvdptnon ouvexng oto didoTnua [a, B] Kai yia KGBe X € [a, B] 1oxUel

B
f(x) > 0 T6TE jf(x) dx > 0.

(02

B. 'Eotw upia ouvaptnon f, n otroia gival ouvexng o€ €va didotnua A Kai
TTapPaywYicIun o€ KABe eCWTEPIKO anuEio X Tou A.
Av n ouvdptnon f eival yvnoiwg avgouca oto A 161E f'(X) >0 O€ KABE
EOWTEPIKO onueio X Tou A.

Y. Avnouvdptnon f eival cuvexfig oTo Xo Kal N ouvdptnon g €ival ouvexng
OTO Xo, TOTE N OUVOeoN TOoUug gof eival oUVEXNG OTO Xo.

0.
e. Ava>1r1ére lim a*=0.
X—>—
| 2008. |
o. Av upiaouvaptnon f: A— R egival 1 -1, 161€ yia TNV avTioTpoen TNG
ouvaptnon f~* ioxve : (X)) =%, x e A ka1 ff71(y)) =y, y € f(A)

B. Mia ouvexnig ouvdptnon f diartnpei TTpdonuo o€ Kabéva atrd Ta dlacTruaTa
oTa oTroia ol dIAadOXIKEG pifeg TG T Xwpilouv ToO TTEdiIO OPICUOU TNG.

6. Av uia ouvdaptnon f eival dUo @opég TTapaywyioiun oto R kal oTpéel Ta
KoiAa TTpog Ta Avw, TOTE KAT™ avaykn 8a ioxvel f'(X) >0 yia kK&Be
TTPAYMATIKO apIBuO X.

€.  Av n f eivai ouvexng oe diaotnua A kal a, B,y € A 10T I0XUEI :
| 2009.

p ¥ p
J-f(x) dx = J‘f(x) dx+J‘f(x)dx

B. Mia ouvdaptnon f pe medio opiopod A Aéue o1 TTapoucialel (0AIKS) EAGXIOTO
OTO Xp € A, o1av f(x) >f(Xe) yia kGBe x € A.

x—0 X
6. KdBe ouvaptnon f ouvexAg o€ €va onueio Tou TTediou opIGHOU TNG €ival Kal
TTapaywyioiun oto onueio auto.

€. Av pia ouvdptnon f eival ouvexnig oe éva didotnua [a, B] kai ioxvlel f(x) <0
yio KGBe X € [a, B], 16T1€ TO €UPadV Tou Xwpiou Q TTOU opileTal aTTd TN
YpPa@Ikr TTapdoTtacn TG f, TI euBeie¢ x = a, X = Kal Tov dfova x'x gival

B
E(Q) =.[f(x)dx.

a
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| 2010.

a.

B. ’‘Eotw ouvaptnon f ouvexng o éva didoTnua A Kal TTapaywyiciyn aTto
eowTEPIKO TOU A. Av n f eival yvnoiwg atouoa 010 A, TOTE N TTAPAYWYOS
NG OV gival UTTOXPEWTIKG BETIK) OTO E0WTEPIKO TOU A.

Y. Av uia ouvdptnon f eival yvnoiwg @Bivouoa kal guvexng o€ éva avoikto
oidotnua (a, B), 101 TO OCUVOAO TIHWYV TNG OTO dIACTNUA AuTO gival TO
oidotnua (A, B),

6mou A= Iim f(x) kar B= Ilim f(x)
x—>a" X—>pB"

6. (ouvx)' =nux xekR

€. Av Iim f(x) <0, 161 f(X) <0 KOVTG OTO Xo.
X — Xq

| 2011.

a.

B. Miaouvaptnon f: A — R Aéyetal cuvdptnon 1 — 1, étav yia omroladnTToTe
X1, Xo € A 10XUEI N CUVETTAYWYN : Qv X1 # Xo, TOTE f(X1) # f(X2)

Y. TlakdBe x € Ry =R —{x/ ouvx = 0} 1oxvel : (epx)” = - >
ouv“X

6. loyver6m: lim X =1

X—>+0w X

e. O ypagikéc Tapaotdoel C kai C' Twv cuvaptioewv f kai 1 eival
OUMPHETPIKES WG TTPOG TNV €uBeia y = X TToU BIXOTOWEI TIG ywvieg XOy Kai
xX'Oy".

| 2012.

a.
B. Miaouvdaptnon feivar 1 -1, av kai yédvo av yia KGBe oToIxEio y Tou
ouvoAou TIHWV TNG N e€icwaon f(X) =y €xel akpIPwg pia AUon wg TTPog X.

Y. Aveivar lim f(X) =+ oo, 10T f(X) <0 KOVTA OTO Xo.
X — Xq

6. (opx) = , X e R—={x/ nux =0}

nu2x

p p
E. jf(x)g’(x)dx = [f(x)a(x)] ® +jf’(x) g(x)dx , émou f', g” eival ouvexeig

a a

ouvapTtnoeig aTo [a, B].
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