Mdabnua 10

ITAPATQI'OY. XYNAPTHXHX.
- MEPOX 11

10.1  Axpdtata xou oyetixd Oewprpota

10.1.1  AxpédTata

Opiowds 10.1.1 - 1 (reproy¥c). Fotw xo € R xar v > 0. Tote opiletar
oav neploylf Tou onuelov xo ue axtiva T xar ovuforiletar ue w (xo,r) 4 anAd

w (z9) 10 avouxtd ddotnua (xo —r,xo+ 1) (Xy. 10.1.1 - 1).

Optowés 10.1.1 - 2 (tomxé axpétato). ‘Eotw uia ouvdetnon f|D xau
onueio xg € D. Tote Ga Ayetar 61t n [ mapovordlet oto xo Eva TOMXO
uéytoto, avriototya tomixé eAdytoto TOTE xar udvov, drav urndpyet w(xo),
érou dote f(x) < f(x0), aviiotoya f(x) > f (xo) yia xdbe x € w (x9) N D.

Oplowés 10.1.1 - 3 (ohxd axpétato). Eotw ula ouvdptnon f|D xat on-
uelo xg € D. Tote fa Aéyetar 611 1 f napovordlet oto T Eva 0Axo uéytoro,
avtiotolya odixd eAdyioto téte xar udvoy, éray f(z) < f(zo) aviiotoiya
f(x) > f(zo) yia xdbe x € D.
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Yynua 10.1.1 - 1: Ilepioy?) tou onuelov zg = 3 e axtiva r = 1. Téte
w(3,1) =w@(3) = (2,4)

Ogtowds 10.1.1 - 4 (Béom axpéTatov). ‘Eva onuelo zog € D oto onolo
n ouvdptnon [ mapovoidler uéyioty, avriototya eddyioty i, Ga Aéyetal

Géon axpdratov (extremum) tpc f (Xy. 10.1.1 - 2).

10.1.2 Yyetxd Bewpruota

Ocdenua 10.1.2 - 1 (Fermat). Av ula ovvdptnon f|D ue D avoixtd Sid-
otyua mapovoldler oto onuelo xg € D éva tomxd axpdrato (uéyioto 1
eAdytoto) xau eni mAéov urdpyer n mapdywyoc tne [ oto o, TOTE LoYUEL

' (xo) = 0.
To avtiotpogo Tou mapandve Bewpruatog dev oy el ndvtote.

IMapatrenosig 10.1.2 - 1

1) Av 7o onuelo xg elvan dxpo tou daothuatog D, t6te 1 tapdywyos f(x)
dev undeviletor ndvtote, dnwe autd galvetor ot ouvdptnon f(x) tou
Yy. 10.1.2 - 1 ye nedlo optopot [0.5,4.7].



AxpbTata xar oyeTxd Oewprata
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Yyfee 10.1.1 - 2: To onuela N, B, avtiotowya ta A, My elvon Béaeig Tomxo
ehdytotou, aviioTorya Tomxol uéyloTou, evé To onuelo N1, avtiotoya to Ma

elval 0éomn ohwxot ehdytotou, aviiotolya oAxol UEyLoTou

f(x
or

Syfue 10.1.2 - 1: Buvdptnon f(z) = —0.2614695(—4.964911+2)(9.648431—
6.07417z + 2%)(0.6597672 — 1.46998z + z%). H f'(z) = 0 ot onuela
N1, My, No, Ma, evo etvan f/(a) = f/(0.5) = —5.11353 xon f/'(b) = f/(4.7) =
—7.810628, dnhadr) to Oedpnuo Tou Fermat dev egapudletal
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Syfuwe 10.1.2 - 2: Suvdptnon f(z) = 2°. H f/(z) = 32% undeviletu oo

onueto xo = 0, ahhd 1 f dev €xel axpbTato 610 T

ii) Av 7 nopdywyog wag ouvdptnone f|D undevileta ot éva eocwtepnd
onuelo 9 € D, t61e dev ouverdyetal mdviote 6Tl To onuelo autd
elvan Béom axpdTatou, érwe auté goivetar otn ouvdptnon f(z) = z°

6mou f'(z) = 322 o n omola undeviletaw 670 onuelo g = 0, evé 1

[ avépyetar oto onuelo autd, dnhadh dev tapouotdler axpbdTato (Ty.

10.1.2 - 2).

iii) To onuelo mou undevileton 1 npd TN napdywyoc héyovtat xal xplolpa

onwela (critical points) tne cuvdpTnomng.

Alvovtal tépa ywplc anddelln ta nopaxdte Heueiiddn Bewpfuata Tou

Avagopxot AoyLouov.

Ocdenua 10.1.2 - 2 (Rolle). Eotw du n ouvdpetnon flla, B elvar ouvveyiic
via xdfe © € [a, B xau eni nAéov dv vrdpyet n f'(x) 1 aneipiletar yia xdbe
z € (a,p). Av f(a) = f(B), td1e undpyet TovAdyiotoy éva onueio & € (a,3),
érot dote f1(€) =0. (Xy. 10.1.2 - 3)

Ocedenua 10.1.2 - 3 (wéomg twwhc). ‘Eotw ot n ouvdetnon f||a, ] eiva
ouvexric yia xdbe x € [a, B] xau enl mAdov bt yia xdbe x € (a,B) vndpyet
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Syfwe 10.1.2 - 3:  Oedpnue tou  Rolle. Yuvdptnon f(z) =
—0.4917695(—5.140385 + )(2.201698 — 2.712335z + 22). H f'(z) = 0 ot

onuela xar = 1.45 xaw xny = 4.7

n f'(x) 7 aneplletar. Tdre undpyer tovAdyiotoy éva onuelo € € (a,f) (Xy.

10.1.2 - 4), évot dote
HB) = fla) (10.1.2 - 1)

10.2 Melétn ouvdptnong

Yy mapdypago auth Oo dobolv ou xuptdtepol optouol xat Oewpruata tou
eQaUEUOLOVTAL YLa T1) UEAETY XL T YRUPLXT TUPIOTAGT) TOU JLAYPAUUATOS ULAS
oLVAETNOTNS. DUVLGTATOL GTOV avayveaTn extéc and T Dewpntixy) uekéty, va
XAVEL XL EQURUOYT, TOV aoXNCEWY oL AUvovTol 6To Udbnua ye nabnuatixd
naxéta, 6nwe elvat to MATHEMATICA, MATLAB x.Ax.

10.2.1 Movotovia cuvdetnorg

Apywed yivetol urevdiuLeT Tou 0pLeUoU TNC UOVOTOVINS ULAC oUVIETNOTNC, TOU
[\ [\ )

360nxe oto Mdbnua 3. To nedio opiopot D twv cuvapthoeny Ho Hewpeltal
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Eydpa 10.1.2 - 4 Oedpnuo e uéone T  Xuvdptnon f(z) =
—0.5833333(—5.448237 4 2)(0.0196656 + z). H egantouévn oto onueio M
6mou & = xpr = 2.55 elvan nopdhinin tng evbelag AB

6T elvan éva avouxtd SLao U, eXTOS XaL oV SLapopeTixd optleTal.

Octowés 10.2.1 - 1 (povotoviag). 'Eotw n ovvdetnon f|D xat z1, x2 €
D, émov ywpic va mepropiletar n yevixétnta vrotifetar 6t w1 < x2. Tote

ay:
i) f(z1) < fx2) n f Oa Ayerar avovoa xar a ovuforiletar ue 1.

i) f(x1) > f(x2) n f ba Aéyetar phivovoa xar Ga ovuforiletar ue |. Ko

otic 8do mepintdoeic n ouvdptnon Ha Adyetar povéTov.

i) f(z1) < f(x2) n f Oa Aéyerar yvijora avéovoa xar Ga ovuforiletar ue
1.

w) f(x1) > f(x2) n f Ga Aéyerar yvijora gbivovoa xar Ga ovuforileta
ue V. Xric nepintdoetc (idi) xar (iv) 5 ovvdetnon Ga Aéyetar YvhoLa

wovéTovT).



Movotovia cuvdptnong

Ocwprjrata oYETLXd e TN LOvoTovid

Ocedpnpa 10.2.1 - 1. Ay 5 ovvdptnoy f|D napaywyiletar yia xdle x € D
xat toyvet f'(x) =0 yia xdbe x € D, t61¢ 5 f éyer otabepr iy oto D xau

avtiotpoga.

IMéptopa 10.2.1 - 1. '‘Eotw o1t ot ovvaptiioeic f, g| D elvat napaywylowues
yia xdbe v € D. Téte ot ouvaptiioeis Qo €yovy (oec mapaydyovs T6TE xat

uovov, otay n Siagopd toug elvar uia otabepl ouvdptyon oto D.

Ocdpnpa 10.2.1 - 2 (éleyyog povotoviag). Eotw dt n ouvdptnon f | D

napaywy(letal yia xdfe v € D. Tore
i) av f'(x) >0 yia xdbe x € D, n f elvar yviora avéovoa,
i) av f'(x) >0 yia xdbe x € D, 5 f elvar avéovoa,
i) av f'(z) <0 yia xdfe x € D, n [ eivar yviora ghivovoa,

w) av f'(z) <0 yia xdbe © € D, 5 f elvar pbivovoa.

Ilopddetypa 10.2.1 - 1
'Eotw 1 ouvdptnom

f(z) =2*(x —2) ue f'(x) = z(3z — 4).

Ou ptleg g f elvar 21 = 0 ye mohhanhdtnTa 2 xaw 22 = 2 pe toAhanhétnta 1,
evé ta xplowwa onuela g f elvon ¢p = 0 xan co = %. To mpbonua tne TedTNS
napay®you divovtar otov Ilivaxa 10.2.1 - 1, evé 1 ypagur nopdotac tng
f(z) oto Uy. 10.2.1 - 1, émou npogavee and tov tino e f(x) npoxintel 6t

mgnjm f(z) = —00 xo xgrgm f(z) = +oo.
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Yyfua 10.2.1 - 1: IHopdderypa 10.2.1 - 1
Ilivaxoac 10.2.1 -1
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axpdTaTA max min




Yrohoyiopés axpdtatmy

10.2.2  YrmoloyLopdg axpdTAT™Y

Alvovtal ot ouvéyela ta fempiuata clupwva ue to onola utohoyilovtal ta

AXEOTATA ULAS GLUVAETNOTNS, OTAY UTAEYOUV.

Ocedpnpa 10.2.2 - 1. Ay 5 ouvvdptnon f|(a,b) elvar ovveyrc xat napaywyi-

own v xdbe x € (a,b), téte ot mapaxdtw npotdoels elval toodUvauES
i) n ouvdptnon [ napovotdler oto onueio xo € (a,b) axpdrato,

i) n napdywyoc tne f napovordler oto onuelo xo arrayl mpooiuov.

Iapatrienon 10.2.2 - 1

Enewdn 1o mpdonuo tng mpdIng mopay@you GUVIEETAL UE TNV UOVOTOVid TNg
oLVARTNONS, TOTE GUUPLVA UE To Oedpnua 10.2.2 - 1, 6tav 1 cuvdptnom elvon
abZovoa apLotepd Tou onuelou xo xon @Blvouca delid tou, to onuelo zg Ha
elvar Oéom yeylotou, evd, 6tav elvar @Blvouca aptotepd Tou onueiou xo xou

abZouca de€Ld Tou, To xo O elvan Héom ehayloTou.
Ilopddetypa 10.2.2 - 1

'Eotw 1 ouvdptnon
f(z) =2"(z - 2)
Tou lapadelypatog 10.2.1 - 1. Téte olugpova ye tnv Hapathenon 10.2.2 - 1

xau tov Iivaxa 10.2.1 - 1, n ouvdptnon neénel va topouctdlel UEYLGTO GTO
onuelo x = 0, enedr oto onuelo autd and avovoa yivetal @bivovoa xal

ehdyLoto 6T0 T = %, emewd?) and gbivovsa yivetow ablovoa (Xy. 10.2.1 - 1).

Ocdenua 10.2.2 - 2. 'Eotw 5 ovvdptnon f|D, tétoia dote va vndpyet 1
f'(x) oto D xat va elvar ouveyiic, evd yia éva onuelo zg € D va toyUet
I (z0) = 0 (xplowo onueio). Tore, av vrdpyet xat n f"(x) oto D xau
toyvet [ (x0) <0, avtiotoya [ (x0) > 0, 5 f mapovordlet ovo xg uéytoto,

avtiotolya eAdyioTo.
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Yyfua 10.2.2 - 10 Ilopdderypo 10.2.2 - 2: 10 Sudypauua NG oLYIRTNONG
fla)=e

IHopddetypa 10.2.2 - 2

'Eotw 1 ouvdptnon
2

flx)=e".

Ané tov oploud g exBeTindic ouUVAETNONG TEOYPAVAS TEOXVURTEL HTL

lim f(z)= lim f(z)=0.

r — —00 T — +o0

Enlong elvon
f'(z) = —2ge™ " ue pila (xplowo onuelo) ¢o =0.
Térte, enedy
f(z)=-2 (1 — 2x2) e o f"(co) = f"(0) = —2<0,

n f obugwva ue 1o Oedenua 10.2.2 - 2 Ba napoustdlel 610 onueio ¢g = 0
uéyioto (ohxd) ue T f (co) = f(0) =1 (Zy. 10.2.2 - 1).

ITokhég popéc 1 pila tng Ing mapaydyou elvar xou pila Tng 2ng napaydyou
x.An. Yty neplntwon auth o éheyyog tng Unaping axpdtatou yivetal Ue To

Topaxdte Hedenua.



Yrohoyiopés axpdtatmy

Ocedpnpa 10.2.2 - 3. Eotw 5 ovvdptnoy f|D drov D avoixtd didotnue,
Tétota date va undpyouy ot mapdywyor e f oto D uéyet xar tdénc 2v — 1.
Botw ernilonc ot yia xdmow xo € D woyler 6t ) (o) = 0 yia xdbe
k=1,2...,2v—1. Av 5 owvdptnon f@=V(z) elvar ovveyric oto D xa
vrdpyet 1 f)(z) xaw etvar f) (z0) < 0, avrioroya f) (z9) > 0, té1e g

f mapovoidler oto onueio xg uéyioto, avtiotolya eAdytoTo.
IMopdderypa 10.2.2 - 3

H ouvdptnon
flz) =2

dev mapouotdler oto onuelo zg = 0 axpétato (Xy. 10.2.2 - 2 a), enewdr
FO) (20) = 120, Srhadh n 16En tne un undevihc Tywhe ™ tapaydyou tng f
elvan 5 (neptttoc aptbude), ondte dev epapudletal 1o Oedpnua 10.2.2 - 3, eved

1
9(x) = (20-)"

rapoustdleL 610 anuelo To = & axpbTaTo, eneld” elvar g (o) = 384, Snhadh
1 TEEN TS Un undevixric g e tapaydyou elvan 4 (dptiog aplBudc). ‘Apa to
Oedpnua 10.2.2 - 3 equpudleton xar, enewdr ¢4 (z9) = 384 > 0, to axpdTaTo
elvan ehdyroto (Ey. 10.2.2 - 2 b).

f(x) 9(x)
100+ 80}
50t 601
‘ M 40t
1 2
_sol 20t
Xo
: : - : ~ X
-100F (a) -1.0 -05 05 10 15 20 (b)

Yyhua 10.2.2 - 2: () Suvdptnon f(z) = 2° xau (b) 1 g(x) = (22 — 1)* ue

zo = 0.5

11
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10.2.3 Yroloyiouds onuelny xoaunng, AoOUTTWTOY ELBELGY

"Eotw tdpa 1L 1 ouvdptnoy f | D éyel 2nc tdénw topdywyo oto D. H uehéty
Tou mpoofuou e f” dlver npdobetec Thnpogoples Yo T Ypaguxh napdotao
™ f xan ouyxeEXpUéva Yol TRV XARTLVAGTNTA T (curvature ¥ concavity).
EwWuwdtepa ta onuelo ota omola 1 21 napdywyog aridlel npdonuo, opllouv
Ta heyoueva onpela xapmhs (inflection points) tou dwrypduuatoc e f.

Luyxexpluéva 6TNY TepltTmon auth Loy Youy:

i) Av
f'(z) >0 ywxdbe z€D,

obupova ye to Bedpnua 10.2.1 - 2 n 1n nopdywyos e f Oa elvar
abZovoa 610 D xou avtiotpoga. Téte duwe, xafde to = auldvel
ot0 D, o avilotolyoc cuvieheothic Slelbuvong tng eQATTOUEVNS GTO
onuelo (z, f(x)) Oa auZdvel enione. Autéd éxeL ooV GuVETELR 1) YpapIXT
napdotaon e f va Peloxetal mdvw and v egantouévn evlela 1 6mwg

ouvifwg Aéyetan, 1 f otpége To xolha dve (concave upwards) oto D.

ii) "Ouoa, av

/" <0 ywxdbe €D,

t61e 1 f otpépel Ta xolha xdTw (concave downwards) oto D.
Iopathenosts 10.2.3 - 1

1) Hpogavde ota onuelo xaunfc elvar f(z) = 0, dugopetind o pllec
e 2 nopaydyou elvon mhoavd onuela xoumic. Ernouévwg n ocuvivxn

f"(x) = 0 elvan avayxala, addd Syt xau xavi.t

ii) Ta onuelo xaunifc elvon entong Suvatéy va xatnyoponotnfody and tov
avtiotolyo undevioud B un e Ing napay®dYou. LUyYXEXPLUEVA, £0TW

6T g elvan éva onueto xaumic, ondte f” (zg) = 0. Tére:

a. av elvat enlone f/ (z9) = 0, T0 o Myetaw otabepd (stationary) ¥

caypatixd (saddle) onpeio xaunvc, evd av

'Biéne Oedpnua 10.2.2 - 3 xon Hapdderyya 10.2.2 - 3.
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b. f'(z0) # 0, To onuelo o Aéyetar wn otabepd (non-stationary)

oNueElo XaUTHS.

i) Av etvar f” (z0) = 0, evé 670 zg M f” dev akhdlel npbomnuo, téTe TO
zo Myetow onuelo xvpatiopol (undulation A hyperflex point) tou

Siaypduyuatog.?
IMopddetypa 10.2.3 - 1

'Eotw 1 ouvdetnon

ue plleg
z1=—1, x2=0 yemoroamhémnta 3 xou x3=1.

H f elvau nepittd, ondte to didypauud e Ha elvon ouyuetpind we npog
™y apyh Ty agévey O.

H 1n mopdywyéds tne elvon
f(z) = 2* (5m2 - 3)
ue pllec (xplowa onuela)
c1~—0.78, c2=0 yemohamhémnta 2 xon c3 = 0.78,
eV 1 21 Tapdywyds g
f"() = 22 (1022 - 3)

ue pllec
di = —0.6, do=0 xa d3=0.6.

Téte umohoyilovtag Tic TWég g 2ng mapaydyou ota xplowa onuela,

drapopetind eetdlovtag TN wovotovia tne f, mpoxintel dTu:

e 1 f nopovoidler oto onuelo ¢1 = —0.8 uéyloro, eredy) f(—0.8) < 0,

dlapopeTind enedr v f and abouvoa yivetar gbivousa,

*Bléne onueto o = 0.5 610 Ty. 10.2.2 - 2 b.

13
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ITivaxag 10.2.3 - 1: Houpdderyuo 10.2.3 - 1

—oo -1 -0.8 -0.6 0 0.6 0.8 1
f’ + + o - - o - - o +
1" _ _ - o + o - o + +
f - o + + + o - - - o0
S / pY N hY hY S
max min

Yyhua 10.2.3 - 1: Hopdderypa 10.2.3 - 1

e 070 ¢3 ~ 0.8 ehdyloto, enedq f7(0.8) > 0, dapopetind enedf; n f and

gOivovoa yivetal av&ouoa, eve

e v 10 onueio 0 éyouvue f7(0) = 0, evd P (0) = —24 < 0 (reprrts
T4&n), ondte oluQwva ue to Oedpnua 10.2.2 - 3 dev undpyer axpdtato
e f.

Ané 1o mpbonuo TNg 21 TapAY@YOU TEOXUTTEL GTL To ddypauua TS f
éxer onuela xaurhc To di & —0.6, d2 = 0 xou d3 ~ 0.6, enedh v f” adidlel

npbonuo ota onuela autd xau ent Théov

o otpépeL To xolha x4t ota dothuata (—oo, —0.6) xot (0,0.6), eneldy

N+ o+ +
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ota aviiotoya dwothuata elvan f7(z) < 0, evd

e ota (—0.6,0) %o (0.6,00) mpog ta dvw,, enewd) elvan f(z) > 0 (Zy.
10.2.3 - 1).

e Téhog, enedr) T0 onuelo do = 0 elvan plla xar g Ing napaydyou,
obugmva pe e Hopatneroes 10.2.3 - 1 (ila) to onuelo autéd Ha elvan

CUYUATLXO.

Acitpntwteg eubeieg

Alvovtal o1n oUVEYEW OL TUPUXAT® OpLoUol, TOU aPopoUY TLg AEYOUEVES

acluntwtes (asymptotes) evbeleg Tou Siaypduuatos wag ouvdptnorg.

Oplowés 10.2.3 - 1 (opilbvtia acbuntwtn). Eotw ula ovvdptnon f ue
nedlo optouod tne popyiic (—oo,v), avtiotoya (y,+00). Tdte n evbeia
y = ax + b Ga Aéyerar opildvria acvuntwry (horizontal asymptote) tou
Staypduuatos tne f, otay

lim [f(z)— (ax+0)] =0, aviiotoryx lim [f(z)— (az+b)] =0.

T — 400 T — 400

Téte and tov napandve oploud npoxinteL 6T

a= lim Hz) xaw b= lim [f(z)— az] (10.2.3 - 1)

r—+oo I x — +00
"Ouowa opileton xou 1 Thdyta actuntoTy, (oblique 1 slant) eubela
y=ax—+b, 6tav a#0,
eV Loy vouy avdioyol TUTOL UTOAOYLEUOY TV a, b.

Oplowds 10.2.3 - 2 (xataxbdpupn acluntwn eubela). Fotw uia ouvd-
potnon [ ue medio opiouol éva TouAdytotoy avoixté StdoTnua THS UOPPRC
(v,8). Tore n evbela x = ~ aviiotoya ¥ = 0 Oa Aéyerar xataxdouvyn
aovurtwry (vertical asymptote) tou Siaypduuatoc tne f, dtav

mgr%rof(x) =400 ff xEr;lﬂf(x) = —00, (10.2.3 - 2)

15
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f(x
101

~10l

Syfina 10.2.3 - 20 Moapdderyua 10.2.3 - 2: Suvdptnon f(z) = T2

z—1

avtioTolya

li = il = —o00. 10.2.3 -
i S = ool J(a) = oo (1023 -3

Hopdadetypa 10.2.3 - 2

'Eotw 1 ouvdptnon

x4+ 2
fa) =242
ue medlo optopod D = (—o0,1) U (1,+00). Téte n eubela z = 1 elvon
XATAAOEUYT ACGUUTTWTN TS f, EneldT]
li =— li =
(A ) = meo o Iy Fo) = oo,

EVR
lim f(z)= lim f(z)=1,

r——00 r— +0o0
mou onuaivel 6T 1 eubela y = 1 elvar optldvtior acduURTOT] TS YEAQLXHC

nopdotaone e f (Ty. 10.2.3 - 2).



YroloyLopds onuelny xapnis, AoUUTTOTOY LOELGY

Aoxnoeig

1. No peretnfodv xar va noapaotabody ypagixd oL mapaxdte GUVAPTRGELS

1
i) 22* — 523 + 322 vii) T+ —
x
i) x® — 3x? — 144z + 432 viii) (1+x)e @
i) e Tsinx ir) z?Inz
, [ 1] sin 22
iv) exp|—— x)
z T
1 L sinz
v)  exp {—2} x1)
x x
vi) x—In(zx —2) Tit) o8t
x

2. Na ylvel 1) ypopuxh TapdeTaoT TOVY AVILoTROQ®Y TELY WVOUETELXMY, UTepBo-
Ay xon avtioTpogwy URERBOAXGY GUVAPTAGEDY.

3. 'Ouowa TV Tohuwviuwy 20u xoL 3ou Bafuol twv Legendre, Laguerre xou
Hermite.

4. Avo avtifeta nhextpxd goptia g1 xau g2 elvar Tomobetnuéva ota onueia
A xou B avtlotouya, 6mov (AB) = d otafepd. Xto onuelo M pe (AM) =z
e eulelag AB 1 évtaor E tou nhextpuxol nedlou elvar

I [¢1? 9 }
E= ac, @ |
4rep {x * (d—x)?

Na urohoyiotel 1o onueio exelvo tng eubelag AB vy 1o onolo 1 éviaon E
elval eNdyLoy.

5. To xah&do vnofardooiou TnAéypagou anoteheital and déourn cUPUATLY
Yohx0oU Ue HoveTXd LAXG eEwtepixd (touh xuxiwy). ‘Eote x o Aéyoc tng
axtivag Tng déoung neog To ndyog Tou woventixol. Tote 1 taydtnTa diddoong

TOV oNUATOY dlveTow and 11 oyéon

v=—az’ Inz.
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18 Iapdywyog cuvdptnong Kaf. A. Mrpdtoog

Na vrnohoyiotel 1 iy tou z, €10l Gote 1 TayiTnTa Vo elvan U€ylot.
6. H woyic P nou nopdyetat and éva nhextpixd otoryelo otabepric nhextpeye-
etuic dUvaung E xou otabfephc sowtepinfic avtiotaong r, étav diépyeTtol

pelua dia wéoou otaleprc eCwtepuxic avtiotaong R, elvon

E’R
Tt R?
Na vrnohoyiotel n Ty tou R, mou xabotd ty oy uéyiot.
7. H xivnon exxpepois, otav Angbel un’ éduv xar 1 avilotaon tou aépa,
dlveton ané tov tlNO
0(t) = ce * cos(wt + @),

6tav ¢, k> 0, o # 0, ¢ otabepéc xav 6 n Twh e ywviag mou oynuotile
To viua ue v dtevbuven tne xataxoptgou. No UTONOYLETOUY OL YPOVIXES
oTiyuég, mou 1 yovia 8 yivetar uéyiot.

3

3 Anayopetetar 1 avadnuooieuon B avamapaywyh Tou TAEGVTOS 610 GUVOAG Tou
TUNUdTeY tou Ywels T yearth ddewa tou Kab. A. Mrpdtoou.
E-mail: bratsosQteiath.gr URL: http://users.teiath.gr/bratsos/
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