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1 H mapaywyog ¢ f 010 X ek@padlel 1o puBuod peTaBoArig Tou y = f (X) wg TIPOG X , OTAV X = Xo
2 Ma Tnv TTapdywyo piag ouvBeTng ouvaptnong 1oxvel (f(g(x))) =f(g(x))-g’(x)
3 Av pia ouvéprnon f gival rapaywyioiun o éva didotnua A kai ioxUel f* (x)>0 yia kaBe
EOWTEPIKO Onpeio Tou A, To1E N f €ivanl yvnoiwg atouoa oTo A.
4 Av o1 ouvaptrioeig f , g Exouv 0T0 X 6pia TIPayUaTikoUg apiBpoug, ToTe
Hm (f(x)-g(x)) = lim f(x)-lim g(x)
> H tax0tnTa evog KivnToU TTou KiveiTal euBuypappa kal n 8éon Tou otov afova
Kivnong Tou ek@paletal amd Tn ouvdprnon x=f(t), Tn xpoviki oTiyun to eivai
U(to) = f(to)
6 Mia ocuvdptnon f Aéyetal yvnoiwg @Bivouoa ot éva didoTnua A tou mediou
OpIOPOU TNG, OTav yia oTToIadATIOTE ONUEIa X1 XoeA MHE Xyi<Xz I1OXUel f(xq1)<f(x2)
7 | Avywa tn ouvaptnon foyvetlim f(x) =1 émou | mpaypatikdg aptBpog, tote oxvet ot
X‘)JCU
lim (& f (x)) = kI yla kGBe Mpaypatiko apBud &
8 Av o1 ouvaptrioeig f, g £xouv KoIvo TTESio OpIopoU TO A, TOTE N ONVAPTNON ta £xel mavra mmedio
opiopoU 10 A
9 Av yia Tig ouvaptroelg f kai g 1ox0e 6T limf(x) =/, kan limg(x) =/,, 6mou {4, £, R 161E 10XVEI
lim(f(x)g(x)) =7, - £,.
10 : ; " ; : . ”
O ouvreAeoTrig SIEUBUVONG TNG EQATITOPEVNG TNG KAUTTUANG TTOU €ival N yPaQIKr TrapdoTtacn
piag ouvaptnong f oto onueio TNG (Xo, f(Xo)) €ivan (o).
11 | Avnouvaptnon f éxel oto x0 oplo £vav Tpayuatko apilBuo /, dnAadn av lim =/ 1671 yia
KGBE QUOTKS apIBP6 v peyahutepo Tou 1 Ba toxver lim (f(x)) =vi*
12 | XapaKTnpioTIKO yvwpIoua piag ouvexoUsg ouvaptnong o€ éva KAEIoTO didoTnua eival 61 n
YPA®PIKN) TNG TTapAoTaon ival pia CUVEXHG KAUTTOAN.
131 Av lim f(x) - el ,t6re lIim (f(x))' =F l‘l (v BeTIKSG aKéBalog).
X—>Xg X=X,
14 1 Av pia ouvaprnon f sival Tapaywyioiun ot éva didotnua A kai 1oxUel f(x) < 0 yia kabe
E0WTEPIKO onpeio Tou A, 161¢ N f eivanl yvnoiwg atgouoa oTo A.
15 Av yia pia ouvaprtnon fioxoouv f'(x)=0 yia X € (a, B), f'(x)>0 oTo (a, Xo) kai f'(x)<0 oT0
(xo,B),761€ N f TOPOUCIALEl oTO didoTnua (a, B) yia X= Xo €AGXIOTO.
16

Av yia pia ouvaptnon fioxtouv f'(x)=0 yia xoe(a, B) kai f* diarnpei TpOoNUO eKaTEPWOEY
TOU Xo, TOTE N f €ival yvnoiwg povértovn oto (a, B) kai dev Tapouoidlel akpdétaro oto (a, B).




17 | Mia ouvdptnon f pe medio opiopou 10 A Aéue 61 TTapoucidlel TomkG péyioto oT1o X1 € A,

orav x)>1(x, )VIG KGBe x o€ pia repioxn Tou x1.

181 Av Mia ouvaprnon f eival mapaywyioiun ot éva didotnua A kai 1oxvel f'(x)>0 yia kG6e
E0WTEPIKO onpeio Tou A, 161¢ N f €ival yvnoiwg at§ouoa oTo A.

18 Mia cuvaptnon f pe redio opiopoU 1o A, Aépe OTI TTAPOUCIAlel TOTTIKG PHEYIOTO OTO Xo €A, oTav
f(x)= f(xo) y1a KGBe X O€ pIa TTEPIOXT] TOU Xop.

20 | Eotw mpayuatikég ouvaptroslg pe nedio oplopol to R, mou sival mapaywyiolpeg os kabe
onpeio Tou nmediov oplopoU TOUG, TOTE LOYXUEL [f(g (x))] = f' (g (x)) . g(x) yla KaBe
xeR

21 | H évvola TG CUVEXELOG ULaG ouvapTtnong avadEépetal Lovo os onueia tou mediou oplopol
™g

22 | H nopaywyog kaBe otabepn¢ ouvaptnong eivat 0 o kABe onueio tou ediov oplopol TG

23 | H mopaywyog tn¢ f oto xo ekppalet To pubuo petaBoAng tou y=f(x) wg mpog x, oTav x=xo

24 | To paBdSypappa XPnOoIKOTIOIETal YIa TN YPAPIKY TIapdoTao TuL)}v TIHWYV PIAG TTOOOTIKAG

METABANTAG.
25| To paBdoypappa XpnOoILOTIOIETaI yia T YPAPIKH TTApAOoTACT TWV TIHWY HIAG TTOIOTIKAG
MeTaBANTAG.

26 | T& pia TOOOTIKY PETABANTHA avTi TOU PaBSOYPAEUMATOC XPNOILOTTOIETAI TO Sidypappua
OUXVOTHTWV.

27 | To kukAIK6 SIaypappa XPnOoIUOTIOIEITal JOVO YIA TN YPAPIKT) TTAPACTACT) TTOOOTIKWY
Oedopévv

28 | To SLaypap o CUXVOTATWVY XPNOLUOTIOLELTAL YIa T YPadIKH TTAPACTACN TWV TILWY JLOG
TIOOOTIKNG LETABANTAG

29 | To SLaypap o CUXVOTATWVY XPNOLUOTIOLELTAL Yia T YPadIKH TTAPACTACH TWV TILWY ULOG
TOLOTLKN G HETAPBANTNAG

30 | 21O LOTOYPAO CXETIKWY CUXVOTHTWVY To UBadov Tou xwpiou mou opiletal amd To moAlywvo
OXETIKWV OUXVOTNTWV Kal Tov opl{ovTio afova eival ioo pe 1.

31 | To KUKALKO Slaypap o XpNOLUOTOLE(TAL yLa T YPadLK) TApAoTACH TOCO TWV MOLOTIKWY 000
KOl TWV TIOCOTIKWY SESOUEVWV OTAV 0L SLAPOPETIKEG TUULEG TNG LETOPANTAG elva OXETIKA Alyeg

32 | Z& pia opadoTToINUEVN KATAVOUN HE KAQOEIG ioou TTAGTOUG TO eURadOV TOU Xwpiou TTou

opideTal atrd TO TTOAUYWVO OXETIKWVY CUXVOTHTWY Kal Tov opIfévTo agova eival ioo pe 1o
péyeBog v Tou deiyparog.

33 | Ze wa opadotroinuévn Karavopr pE KAGOEIC ioou TIAGTOUC To £pBadév Tou Xwpiou TTou

opileTal atré 1O TTOAUYWVO OXETIKWY CUXVOTATWY Kal Tov opifovTio aova eival ioo pe éva.

34 | To kukAiké Bidypappa eival évag KUKAIKGG BIOKOG XWPIOHEVOS Ot KUKAIKOUG TOpEIG, Ta epBadd

TWV OTTOIWV Eival avaAoya PTTPOG TIG AVTIOTOIXEG OUXVOTNTEG V; ] TIG OXETIKEG OUXVOTNTEG TWV
TIHWV X; TNG HETABANTAG.
35

Aiduecocg (8) evog deiyuatog v TTapartneioewy ol oTroieg £xouv diatayBei oe avfouca oeipd
opileTal w¢ n pecaia Traparipnon, 6Tav To v gival dpTiog apiBuoe, i o pégog dpog

(nuIdBpoiopa) Twv 800 pECAiIWY TTAPATNEICEWY, OTAV TO V Eival TTEPITTOG apIBuoG.




36

H didpecog enpeddeTal ammd akpaieg TTApATNPHOEIS.

37 H didpeaog evog deiyparog rapatneicewy gival n iR yia TNV otroia To oAU 50% Twv
TTapATNPACEWYV Eival JIKPOTEPEG ATTO AUTHV Kal TO TTOAU 50% Twv TTapaTneroewy eival
MEYAAUTEPEC ATTO TNV TIMA AUTHV.

38| H diaueococ evog deiygaTog v Tapatnproewy dev eival géTpo Béong.

39 H diauecoc & eival yétpo diaoTropdc.

40 | H 8idueoog (8) evog deiypaToc v TTapatnphoEwy, ol oTroieg éxouv diatayBei ot alfouca oelpd,
opileTal TTAVTA W N pecdia TTaparipnon.

41 H didueaoc eival éva pétpo B€ong, To oTroio eTTNPEdETAl ATTO TIC AKPAIES TTAPATNPRCEIS

42 H diauecog & evog deiypdarog v raparnenoewy t1, 12, ..., tv gival Tavrorte dia ammd Tig
TTAPATNPAOEIC QUTEG.

43 | To gupog, n diakUupavan Kai n TUTTIKA atmokAIon Twv TIWV Jiag JeTaBAnThg eival pétpa

SiacTropdg

44 H diakOpavon ek@pdletal oTi¢ iBlec Jovddeg PEe TIC OTToieC ekppdlovTal ol TTapaTnPACEIC.

45 H péon mipA evég ouvdlou v Trapatnpricewy gival éva péTpo Béong|

46 O oTabuikég péoog cival pétpo SiacTropdc.

47 | To eupoc R evog deiyuartog v Tapatnpioewy eival JETpo diaoTropdc

48 | To gupo¢ R evéc Geiypartog v Trapatnprioewy eival JETpo BEonc.

49 | To gupoc R evdg Beiypatog v Tapatnprocwy dev eTTNpedleTal amd TiC dUo aKpaieg
TapaTnPRoEIC.

50 | 1o eUpog R 1goUTal pe T diagopd TG eAAXIOTAS TTAPATAPNONG ATTd TN HEYICTN TTApATHPNON.

51 H diakopaveon Twv TIHwY Jiag JeTapAntiig X eival pétpo Béonc.

52| Ta otroudaibtepa PéTpa SracTropdg iag HETARANTAC gival N péon Tiun Kal n didueco¢ AuThc.

53 2& pia Kavovikn 1 TTEPITTOU KavoviKh KAaTavour To eUpog IgouTal TIEpiTTou pe 6s

54 Av n KauTTOAN CUXVOTATWY YId £V XAPAKTNPICTIKO Eival KAVOVIKA 1] TIERITIOU KAVOVIKI HE

TUTTIKA atrdKAIoN s Kal eUpog R, 10Te 1o Vel  =6R

55 | ZuxvornTa vi Tng TS Xi TNG METaBANTAS X gival 0 QUOIKGS apIBPOG, TTou SeiXVEl TTOOEC POPES
gp@avidetal n ipn xi TnG e€eTaldpevng HETaBANTG X 0TO OUVOAO TWV TTAPATNPRTEWY.

56 | To GBpoIopa GAWY TWV CUXVOTHTWY TWV TIHWV TG HETaBANTAS X eival ico pe 1.

57 | To dBpoicua OAWV TWV CUXVOTATWY TWV TIHWYV TNG HETABANTAGS X gival ioco Pe To
pEyeBOG v Tou deiyuaTog

58 | To dBpoiopua OAWV TwV OXETIKWY CUXVOTHATWY TWV TINWV TNG METARANTAG €ival i00 e

10 péyeBOG v ToU deiyuaTog

59 To GBpoioua OAWV TWV OXETIKWY CUXVOTATWY TWV TIHWV TNG METABANTAG eival ioo pe 1.

60 | To GBpoIoHA BAWV TWV OXETIKWV TUXVOTATWY TWV TIHWY TNS METaBANTAS X tival ioo pe 100

o1 e —e

Av fi gival n oxeTikrj cuxvoTnTa TNG TIUNAG Xi piag HeTaBAnTAS X, 1ot Iox0er: 0 < fi <1




62

Av xi gival n TP piag ToooTIKG HETABANTG X, TOTE N aBpoloTIK OXETIKT) ouxvéTnTa Fi
EKQPACE! TO TTOOOOTO TWV TTAPATNPHOEWY TTOU Eival HEYAAUTEPEG TNG TIMAG Xi

63

OL aBpOoLOTIKEG OXETIKEG oUXVOTNTEG Fi ekPppAlouv To TOCOOTO TWV MAPATNPHOEWV TTOU lval
ULKPOTEPEC N (OEC TNG TLUAG Xi.

64

OL aBpolotikég ouyvotnteg Ni ekdpalouv to MARBOG TwV APOTNPCEWVY TIOU £lval
ULKPOTEPEC N OEC TNG TLUAG Xi.

65| O abpoioTikég ouxvoTnTeg Ni ek@pdaldouv 1o TTARBOG TWV TTapaTnPEioEwyY TTou £ival
MEYOAUTEPEG 1) I0€EG TNG TIPAG Xi.

66 ZTnV TIEPITITWOTN TWV TTOOOTIKWY PETABANTWY, EKTOG amTo TIG oUXVOTNTEG fi KA vi,
XpnoigoTroloUvTal Kal of AeyOpeveg aBpoloTikég ouxvoTnteg Fi, Ni.

67 | HouxvéTa tng TIUAG Xi piag petaBAnTrig ¥ eival apvnTikog apiBpog.

68 | Avdiaipéooupe Tn ouxvoTnTa vi piag HetaBAnTric X pe 10 PéyeBog v Tou SeiypaTog, TIPOKUTITE

n oxemikry ouxvérnra fi Tng TIPAg xi .

69 | Eotw x1, X2, ..., XK 01 TIHEG piag peTaBANTrG X, TTOU agopd Ta ATopa evog deiyparTog HeEyEBoUG
v, k € v. Na 11g avrioToixeg (ammOAUTEG) OUXVOTNTEG IOXUEL: V1+ V2+ ... + VK = V.
70 | O1moodtnTeg Xxi, vi, fi yia éva deiypa ouykevIpuwvovTal O £€va CUVOTITIKO TTIVAKA, TTOU
OVOMAZETaI TTIVAKAG KATAVOUG OUXVOTHTWV.
71| Eva Oeiypa TIiHWY Hiag JeTaBANTAG X XapakTnpieTal opoloyevEG, OTAV 0 CUVTEAECTHG
peTaBoArng dev Eemepvd 1o 10%.
72 | Mavrote éva MeyaAuTepo deiypa divel o afIoToTa atToTEAETHATA ATTO Eva MIKpATEPO Beiyua.
73 2TNV KavovikKrj Katavopn 1o 95% TTepiTrou Twy TTapatnpriocwy BpickeTal 1o didaTnud
(X-2s, X +2s), 00U X N MEON TIPA KaI S 1] TUTTIKE aTroKAIon
74 | Zmv Kavovikn katavoun 10 99,7 % Trepitrou Twv TTapatnperioewyv Bpiogketal 6To didoTnua
(X-2s, X +2s), 0TT0U X N Kéon TIUA KAl S 1) TUTTIKI atTokAion.
75 TNV Kavovikni katavopn 1o 95% Twv Tapatnphoewy Bpicketal gto SIdoTNHaA (X-8, X +8).
610U X gival n Wéon TIMG TWV TTAPATAPACEWY KAl S N TUTTIKF TOUC aTtTéKAIoN.
76 | Ze pia opadoTtroinuévn katavoun Ye KAdoeig ioou TTAdToug ol SIadoyXIKEC KEVTPIKEC TILEC TWV
KAdoewv diagépouv peTall Toug 600 Kal To TTAATOC KABe KAdonc.
77

O1 TroooTikéG peTaBANTEC DiakpivovTal og BIAKPITES KAl GUVEXEIC METABANTEC.

78

O1 TiPéG piag TToIoTIKA S JETARBANTAG gival apiBpoi.

79 | ‘Eotw 0T éxoupe éva deiyua peyéBoug v Kai 6Tifi, i=1,2,....K, €iVal OI QVTIOTOIXEC OXETIKES
CUXVOTNTEC TWV TIHWV Xi Jlag YeTaBAnTAic. Av di gival To avTioTolxo Téfo evoc KUKAIKOU
THANATOC OTO KUKAIKG Bidypaua cuyxvoTATwy, TéT1e: ai=360fi , yia i=1,2,... K.

80

O ouvteAdeoTic petaBAnToTnrac (CV) eival ave§dptnTog amd TIg Hovadeg METPNONG TWV

Oedopévv.




