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H napdywyog cuvaptnong

Av n ouvdptnon f eival opiopévn oe kanoio didonua (a,b) kai xg € (a,b) 10
nNAiKo dlapopwyv
Ay  fOo+Ax)—f(x) fxo+Ax)—f(x)

= = 1
Ax (x0 + Ax) —xo Ax M

ekppalel T péon petaBoln g efaptnuévng petaBAnmg y = f(x) mpog mv
avefdptntn x OTo Xg KABwWG auth JeTaBaietal and xg o€ xg + Ax. Tewpetpika 10
nnAiko auté eival n kAion TG euBeiag dia Twv (o, f(xp)) kai (X + Ax, f(Xo + Ax)).

(x0 + Ax, f(xg + Ax))

f(x)




H napdywyog cuvaptnong

Opicude

Av f eival pia cuvépton opiopévn oe kanolo didompua (a, b) kal xg € (a, b) Ba
Aépe o1 n f eival napaywyioiun r) Siag@opioiun oto x = xg av 10 4pIo

undpxel, eival dnAadr Npaypankds apiBuds. To épio f'(xg) Aéyeral napdywyog
Mg f o10 Xg. EAv 10 6pio autd dev undpxel N eival ico pye +oo | —oo Ba Aépe o
n f dev eival napaywyiciun oTo xg.

v




H napdywyog cuvaptnong

©edpnua

Av n f eivar pia ouvdpinon opiouévn oe kdroio didotua (a, b) kai eival
rapaywyioiun oro xg € (a, b) 1é1e eival cuvexric oro xg.

Opiopde (MAeupikég napdywyor)

Av f eival pia cuvdptnon opicuévn oe kanolo didotua (a,b) kai xg € (a,b). n
napaywyoc and apiocrepd g f oTo xg opiletal va eival 1o dpio

fixo+h)—f fixo+h)—f
fi (Xo) = Ilm —(XO ) (XO) = ||m —(XO ) (XO)
h—0— h 7,:8 h

epdoov autd undpxel. ‘Opoia n napdywyoc and de&id g f oTo Xy opiletal va
eival 1o 6plo

f(xo+h)—f f(xo+h)—f
f_’,_(Xo) = |im —(XO ) (XO) = Iim —(XO ) (XO)
h—0+ h e

e@ooov autd Undpxel.




H napdywyog cuvaptnong

o Inueivoupe 4T N napdywyog Mg f oTo X UNAPXe! av Kal uévo av ' (xg) =
fi (x0)- Av n f opiZetal oTo KAeIoTS BIAoTNUA [a, b] 8a Mépe 6T eival napaywyioiun
o1o SIdoTNUa autd av eival napaywyioiun oo (a, b) kai ol MAEUPIKEG NAPAYwWYO
f, (a) kai ' (b) undpxouv, cav MPAyPaAnKoi apIBUOi.

e E4v pia ouvdptnon f eival napaywyioiun oe kdBe onueio evog dIaoTAUaTog
(a,b) Ba Mépe 61 n f eival napayayioiun 1y diagopioiun oro didotnua (a,b).
YN nepintwon auty n oxéon

) i T P10

napdyel pia véa ouvaptnon my ' n oroia opiletal oe k&Be onueio Tou (a, b)
kal Néyetal napdywyog mg f oo (a,b).



H napdywyog cuvaptnong

Napddeiypa
Na BpeBei, av aum undpxel, n napdywyog Mg f(x) = x? oto x = xo.

H f opiletal yia k&Be x € R ondre diapopPwvoviac To MNAKo dIapopwv

f(xo+h)—f xo+h)?=x3 h(2p+h
(xo0 ,)7 (x0) _ (% h) oz(Xz ):2X0+h

BAEnoupe ot To OpIo KABwWS h — 0 undpxel Kal

lim

f(xo+h)—f(x)
h—0 h

=lim(2 h) =2xp,
hli%( X0+ h) = 2xg

ouvenwg f'(xp) = 2xg.
Eneidn 1o Xg eival Tuxaio oupnepaivoupe ém n ouvéptnon f(x) = x2 eival
napaywyioiun oe dAo 1o R kai '(x) = 2x, iI008Uvaua (x?)" = 2x.
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H napdywyog cuvaptnong

FewueTpIKR onuacia TG Napayyou

And Tov 0pIousd TG Napaywyou énetal &1 n napdywyog f'(xg) eival n khion g
eparmdpevng euBeiag oto onueio (xo, f(Xp)) oTo Ypdenua g y = f(x).

y .l

1 y = f(x)

/ X
Ixfipa: H epanépevn euBeia otn yoagikr NapdcTacn g f oto (xg, yo). oav 4pio Twv
euBeitv ¢4, €2, U3, ... ue khioeig, avriotoixa, (vk —yo)/(xk —x0). k=1,2,3,..




H napdywyog cuvaptnong

FewueIpIKh onuacia e Napay@you (GUVEXEIA)

‘Erol av (x, y) eival éva onpeio g euBeiag aumg 1é1e

_y- f(xo)
X —X0

f'(x0)
KaTd ouvéneia n efiowon NG epammdpevng eubeiag oto onueio (xo, f(xo)) eivai
y —f(x0) = (x0)(x — x0)- @

QUOIKH oNPAGIa ¢ NAPAY@You

To nnAiko diagopwyv oty (1) eival MNAIKo JETABOAWV KATG cuveénelia ekppalel To
MECO PUBUOG UeTABOAAG. ‘ETol av To 610 Tou MNAKou Kabwg Ax — 0 undpxel autd
eival 0 puBudG PETABOANG WG MPAG X OTO Xg TNG NOCAOTNTAG NMou NePIyPAPETal
ané 1 ouvapon y = f(x).



H napdywyog cuvaptnong

Napddeiypa

H f(x) = v/x opiteral yia x = 0. E§etdloupe kard ndoov n f eival napaywyioiun.

MNa x > 0 kal x + h = 0 unoAoyioupe

Vx+h—y/x (\/x+h—\/>_<)(\/x+h+\/)_()_ X+h—x 1
h h(vx+h+ v/x) T h(Vx+h+yx)  Vx+h+Vx
érol
vVx+h — im 1 1

lim
h—0 h h—0+/x+h +\/_ 2\/_
ouvendg n f(x) = v/x eival napaywyioiun oro (0, +oo) kai f'(x) = 1/(2y/).
YriohoyiZoupe v defid napdywyo Mg f oto x =0, £, (0). Na h>0

VO+h-v0 _vh 1 B o
T h R = f.(0)= h||r51+\/ﬁ—+oo.

Tuunépacpa: n eparmdépevn eubeia oro ypdepnua g f oro (0,0) eival kdBemn
otov x-Gfova, eival dnAadn o y-afovag.




H napdywyog cuvaptnong

Napédeiypa

Aeixvoupe 61 N f(x) = sinx eival napaywyioiun oro R kar f'(x) = cosx.

Mapatnpouue ot

sin(x+h)—sinx sinxcosh+cosxsinh—sinx . (cosh—1 sinh
= = mx( )+cosx—.
h h h
Ta dpia oo deki péhog, kabwg h — 0, undpxouy, yia kKaBe x € R, enouévwg

UNApPXel Kal autd o1o apIoTePO PENOG, KATA CUVENEIA N Sin X eival napaywyioiun
oro R. EminAéov

" . sin(x+h)—sinx
sin’x = lim ————

h—0 h
, . (cosh—1 . sinh
=sinx I|m(—) +cosx lim —
h—0 h h—0 h

=sinx-0+cosx-1=cosx.




H napdywyog cuvaptnong

Napddeiypa
Aeixvoupe 611 n f(x) = € eival napaywyioiun oro R kar f'(x) = €*, yia k&8e
xeR.

Na x kai h oto R, diauoppwvovtag To NNAKO diapopwv

f(x+h)—f(x) e*M-e* \ e“(eh-1)

h h h

ouunepaivoupe, BAéne Mapddelyua 8.16 and TG onUEIwceIg, AT To OPIO ToU
nnAikou dlapopwv Kabwg h — 0 undpxel Kal

. exp(x+h)—expx ooeh=
lim p( ) P =¢&"lim =e&"1=¢"
h—0 h h—0 h

kard ouvérneia () = e~.
Napddeiypa 8.16. Enueiwoeiq)

. e =1

lim =1.

x—0 X
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H napdywyog cuvaptnong

Napdywyol uPnAdrepng 1GENG

‘Evag AAOG CUMBOAICUAG yia Ty Napdywyo, © onoiog urniayopeudetal and v
(1), eivai

dy _ B f(xo + Ax) — f(xo) N Ay

dx Ax—0 Ax Ax—0 Ax
To oUpBoAo autéd yia v napdywyo eicryaye o Leibniz. Av y = f(x) ypdpoupe
eniong

L dy df d
y =f(X)=a=$(=&f(X)'

e Av n cuvdptnon f eival napaywyiciun orto onueio xg 1 o€ kdanolo didoTnua
kal n ' eival napaywyioiun oro xg A oe kénoio didomua mv () (x). i ()’
Aépe Seltepn napdywyo TG f kal T SUUBOAILoupEe, anhouotepa, ue . ‘Ouoia,
epdoov aut undpxel, n "' = (") eivar n 1pim napdywyog mg f. Fevikdtrepa
n k) = (f(k_”)’ eival n k-16Eng napdywyog g f. Opitoupe O = f. Me Tov
OUPBONICHO Tou Leibniz ypdgoupe via i £, 7, ", ...

df d (dfy df d (dff\ d°f

*  wlaw e wlw) e



Kavéveg napaywyiong

©ewpnua
Edv ol f kai g eival napaywyioiueg cuvaptoeis 1oTe ekei nou kai ol SUo
napdywyol undpxouv
@ (Af(x)+pug(x)) =Af(x) + ud'(x). yia ké8e A kai i1 oro R.
@ (F(x)a(x)) =(x)a(x) + {(x)d ().
( f(x) )’ _ '(x)g(x) - f(x)g'(x)

o)) = =) , exei 6rou g(x) #0.

©ewpnua (Kavévag g aiucidac)
Edv ol f kai g eival napaywyiouecg cuvaptrioceic kai n f o g opiceral 1érte

(fo9)'(x) =r'(g(x))d'(x).

©¢toviag y = (fo g)(x) kar u = g(x) o kavévag TG Napaywyou anodideTal wg

dy dyadu
dx  dudx



Kavéveg napaywyiong

Gewmpnua

Edv ol f eival napaywyion kai n f~ undpxel iére n - eival napaywyioiun kai

1

(F1)(x) = )

exei érou f'(f1(x)) #0.

Napddeiypa

Na x >0, and 10 Napandvw Bewpnua €xoule

1 1
log'x =

exp’(logx) - exp(logx)

1

X.
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Kavéveg napaywyiong

Napdywyol BAcIKOV GuVapTicERV

d
@ —c=0 ¢ = otaBepd. Q@ —d"=d"loga, a>0, a#l.
d d &
X X
d , n—1 d 1 1
—x"= , eN. —1 =———=-log,e
° ™ n ® ax ee xloga x Ba
d . d A
©@ —sinx=cosx. @ —x' =", reR, x>0.
fe) a
X X
d . d X
() o COSX = sinx. (12 25 =X (logx+1), x>0.
X
d o - 1
—tanx =sec”x. @ —sin 'x= .
° ax ax V1=x2
d ) d 1
— cotx = —csc” x. Q@ —cos 'x=- .
© dx dx V1-x2
d 1
Q@ =6 @ —tan'x= .
ax ax 14 x2
d 1 d 1
—logx=-. —cot 'x=— .
o ax 3 % © ax 14 x2



Kavéveg napaywyiong

Napddeiypa
©ewpoupe v cuvdpmon f(x) = log|x|. x # 0. Aeixvoupe ém eival
napaywyioiun oro nedio opiopoU TNG Kal

1
(Ioglxl),: " x #0.

Medyuan av x >0, 161e f(x) = logx ka1 '(x) = 1/x.

Av x <0, 161€ f(x) = log(—x) ondre n f cav cuvBeon NapaywyICiuwy
OUVaPTACEWV €ival Mapaywyioiun oto (—oo,0), enmiéov and Tov Kavéva g
aAucidag éxoupue

f'(x) = (log/(—x))(—x)' = —(-1) = -

H anddeign tou 1oxupIiopou eival MANeng.
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Kavéveg napaywyiong

Napddeiypa
Aeixvoupe o
9 sin"'x= 1
o Vi?
Hy =sin""x opiteral yia —1 < x < 1 kai eivai —7m/2<y<m/2. And Tov Kavéva
NG MNAPAYWYOU TG avTicTpoPNng cuvApTnong Naipvoupe

-1<x<1.

d . 1 1
—sinT x= —— = _
ax sin’(sin™'x)  cos(sin"'x)

nou opiletal yia sin™! x # 7 /2, kard ouvénela yia x € (—1,1). ©éroviag

o =sin"" x, éxoupe x = sinw Kai

cosw=V1-sin2w=v1-x2

agou w € (—1/2,7/2). AVTIKABIOTOVTAG TNV €KPEACH AUTH OToV TUMO TNG
napaywyou naipvoupe to {NToUPEeVO.




Kavéveg napaywyiong

MenAeypévn napay@yion

Ac unoBécoupe 41 éxoupe va AUcoupe 1o eENG npdBAnua: Na BpeBein eticwon
NG EPANTONEVNG TOU KUKAOU X2 + y2 = 8 o10 onueio (2,2). Loupwva pe &1 yvw-
pitoupe npénel va Bpoupe T cuvdpmon y = f(x) 1o ypdenua g onoiag eivai 1o
TUAMA TOU KUKAOU Mou pag evalapeépel (0 KUKAOG Jev eival ypagIkr napdotacn
oUVAPTNONG) KAl €MEITa VA UNoAOYicoupe TNV Napdywyo Tng f oo onpeio (2,2) n
onoia Ba pag dwoel TNV KAion NG epanTtopevng euBeiag. Auvovrag TNy ekicwon
WG MPog y Bpickouue

Vo =8-x’=y=+V8—-x2
ar’ érou enidéyoupe y = f(x) = V8—x2 agou via x = 2 npénel va eival y = 2.
‘ETo1 Bpiokoupue
—x
f'(x) = ondre  f(2)=-1
V8 —x2

ondre n eficwon g epantduevng eubeiag eival

y—-2=-1(x-2)=>y=4-x.
] Mapaywyor Mapriog 2023

18/37



Kavéveg napaywyiong

MenAeypévn napay@yion (cuvéxeia)

MooonaBwvIag va YEVIKEUGOUPE TO NPOBRANUA, naparmpouue o1 N cuvaptn-
on nou uag evdlapépel divetal oe NENAEYHEVN HOPPR LEow uIag eficwong
F(x,y) =0, énou F(x,y) = x> +y? —8. YnoBérovrag 61 n uetapAnt y eival napa-
ywyioiun cuvaptnon tou x o€ kdnoio dIdcTua yUpw and 10 X = 2 UNopouUue va
napaywyicoupe v eficwon x2 + y2 = 8 kal and m oxéon nou 8a npokYyel va
Bpoupe TNV Napdywyo oTo x = 2. ‘ETol éxoupe

d 2. o2_4d '

a(x +y)—&832x+2yy—0 ©)
an’ érou yia x = 2 kai y = 2 Bpiokoupe 4+ 4y'(2) =0, dnhadr y'(2) = -1, érol

y—2=-1(x-2), ) y=4-x.

Inueiwvoupe om and v (3) yrnopoupe va ypdyouue, ekei énou y # 0,

ay X

ax y
H Siladikacia nou akoAoUBACAE YIa VA UMNoAoYicouue TNV Napdywyo, AEyeral
nenAeyuévn napayqyion.



Kavéveg napaywyiong

‘Aoknon

Na BpeBolv Ta onpeia o1o ypdenua e 3x2 + 4y? + 3xy = 24 ota oroia n
epanrtopevn euBeia eival opilévria.

‘Aoknon

Acire 61 ol epantoueveg eubeieg ota avTIDIAPETPIKA onPeia TG ENeIPNG
(x=p)*, (v=a) _,

a? b2

eival napdMnAec. Ynédeign: Ta aviidiauerpikd onpeia NG EMedng, dOAa ektdg
ané éva euydpl, eival Topég G eubeiag pe efiowon y =m(x—p)+q, meR
Kal TNG ENengG.

‘Aoknon
Aeitre om

—00 < X < +00.

d
—arctanx = ——;,
ax 1+ x2




Baoikd Bewprjuara yia napaywyous

Oewpnua (Oewpnua Tou Rolle)

‘Fotw 61 n ouvdpmon f eival cuvexric oro [a, b] kar napaywyioiun oro (a, b).
Av f(a) = f(b) rére undpxel xg € (a,b) wore f'(xg) = 0.

— v

©edpnua (Oe®pnua péong TPRG (OMT))

Eotw 6n n cuvdpmon f eivar ouvexrig oro [a, b| kai napaywyioiun oro (a, b).
Tére undpxel xg € (a,b) wore

=1 (x0). @

Népiocua

Eotw dn n cuvdprmon f eival napaywyioiun oro (a, b) kai f'(x) =0 yia k&GBe
x € (a,b). Tére n f eivai oraBepri oro (a,b).

— v

Ynueiwvoupe o1 1o anotéecua dev Ioxuel av 1o dIdoTnua aviikaractaBel pe
évwon £évwv PeTail Toug dlaoTnudTwy, yia napddelyua av



Baoikd Bewprjuara yia napaywyous

1, avO0<x<1
f(x) =
2, avl<x<?2

t61e /(x) =0 yia dAata x € (0,1) U (1,2), aNAG N F Bev eival oraBepr)!

Népicua

Av ol cuvapTrioeic f kal g éxouv myv idia napdywyo oro (a,b), 1éte yia kdroia
oraBepd c eivai f(x) = g(x) + c.

GEEER. - ) v

Népiocua
Fotw 61 n ouvdpnon f eival napaywyioiun oe kdroio didomua (a,b).
Q@ Avi'(x) >0 yia kdbe x, 167€ n f eivar abouoa oro (a,b).

@ Avf'(x) <0 yiakdBe x, 161€ n f eival Bivouoa oro (a,b).




Baoikd Bewprjuara yia napaywyous

Napddeiypa
Edv 0 < a < b deixvoupe o
b—a b—a
<arctanb-arctana < .
14 b? 14+ a?

H f(x) = arctanx eival napaywyioiun oro R ondre
—a
1+¢2

yia karoio ¢ € (a,b). Eneidry yia 0< a < & < b eivai 0 < a? < &2 < b? énertai ém

arctanb—arctana = (b—a)arctan’¢ = (and To ©MT)

b—a < b—a < b—a
1+02 1482 1+a?

ouvdudloviag T dUo oxéaoelg €xouue

b—a b—a
<arctanb—arctana< .
14 b? 14+ a?




Baoikd Bewprjuara yia napaywyous

‘Aoknon
Edv 0 < a < b deitre ot

a b b
T—-—<log—<—-1.
b a a

‘Aoknon
Aeitre 61 n eficwon
arctanx=1-x

€xel Yovadikn AUon kal BpATe €va Aoyikd SIAcTNA TO onoio TNV NEPIEXEL.




Baoikd Bewprjuara yia napaywyous

©ewpnua (Fevikeupévo Oewpnua péong TG Tou Cauchy)

‘Eorw &1 o cuvaprriceis f kal g eival ouvexeic oro [a, b| kal napaywyioueg oro
(a,b). Eav g(a) # g(b) kai o f', g’ Sev eival Tauréxpova iceg e undév, Tére
undpxel xo € (a,b) wore

f(b) ~f(a) _ 1'(x0)

g(b)-g(a) d'(x)

Oewpnua (Oewpnua péong nuic 1ou Taylor)

Eotw 6m n ouvdpmon 1) eivar cuvexric oro [a, b] kal napaywyioiun oro (a, b).
Tére undpxel xg € (a,b) wore

£(n) (a)

n!

fB)=(e) (0, 1100)

b—-a 21

(n+1) X
(b=a)™ +—"(n+ S)?)(b—a)”.
® |

(b—a)+---+




MoAuwvupa Taylor

Av x kal xg eival onpeia Tou (a, b) 10 ©MT ypdgperTal
f(x)=f(x0) +F(&)(x—x)  yiakdnoio & Petaty x kal Xo. ©)
"Hyia x € (a,b) kai |h| pikpd
f(x+h)=f(x)+f(x+8h)h  viakdrnowo §€(0,1). %)
Mapduoia n (5) ypdgetal otn HopPn

f”(XO) (x _X0)2 N #(n) (Xo)

f(x) = f(x0) + F (x0)(x— x0) + (x—x0)"

2! n!
g, ©
(n ) *7%0)
6rou 1o ¢ eival uetatu x kal xg. To MOAUWVULO
' £(n)
Po(x) 1= 106) + £ (50) (x = 30) + - (x )2t oot ) (yvn (g

2! n!

Aéyetal noAu@vupo Taylor BaBuou n NG f oo Xo.



MoAuwvupa Taylor

‘Eto1 n (8) unopei va ypagei
f(x) = Pn(x) + Ra(x) aoy

4riou 1o undAoIno R,(x) oto xg diveral and T oxéon
f(n+1 )( c)

Ru(x) 1= o 1; (x—x0)™" an

ye 1o ¢ va eival yetall xg kal x. H ékppaon autrh Tou unoAoinou eival n Hop®R
Tou Lagrange. Mia &M ékgpacn via 1o R, eivail n pop@H 1ou Cauchy

f(n+1)(€)

Rp(x) := ———== o

(x=&)"(x—x), 12

pe 10 € va eival petatu xg kai x. Ev yével ta & ong (11) kai (12) eival SiapopeTika
METatU Toug.



MoAuwvupa Taylor

Baoikd Napddeiyua

O1 €%, sinx Kal Cosx €xouv NAPAywyous OAWV TwV TaEewv Kal (e* )(”) =&

an . (=1)%sinx n=2k, ar (=1)¥cosx  n=2k,
—sinx = —— COSX = )
ax” —1)¥cosx n=2k+1, ax” (-1)*Tsinx n=2k+1,
pe k=0,1,2,.... ‘Eto1yia xg = 0 kai yia kd8e x undpxel £ uetafy x kal undév wore
; X2 X3 XN eé’xn+1
€ =l+x+—+—+:--+—+ 13)
21 3l n " (n+1)!
XS X5 X7 (_-l)nx2n+1 Sian2n+2
sinX=x——+———+--+ + a4
3 5l 71 (2n+1)! (2n+2)!
x2  xA ¥ (_1)nx2n SianQn-H
cosx=1—-—+———+--++ + 15)
21 41 6l (2n)! (2n+1)!

yian=0,1,2,... And 1ng oxéoeig autég efdyovral didpopa cuunepdopara. Ag
doupe pepika.



MoAuwvupa Taylor

(1) Ané mv (13) yia x = 1 undpxer £ peTagy pndév kal éva wore

e—(1+l+l+l+ +l)— o 0<é<l
1238l nt) " (n+1)! '

‘ETo1 éxoupe

1 1 1 1 e
OSe—(1+—+—+—+---+—)<——>O
120 3l nl/ (n+1)!
KaBW¢g N — 0o yeyovog nou anodeikvuel 6Tl N akoAouBia (a,,)gg] pe
N 1 1 1 1
ap = +ﬁ+5+37+"'+m
OUYKAIvel aTo e.
(2) Na n=0«kaix #0 undpxel £ HETAEY UNdEV Kal X WoTe

X2

. . sinx X .
sinx=x——siné > — =1—=sin{
2 X 2
sinx x| . X . sinx
—-1 :ulsmflsu:hm—:L
X 2 2 x—0 X
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(3) ‘Opoia yia n=0 kai x # 0 undpxel & PeTagy uNdEéV Kal X WOTe

. cosx—1 y
cosx=1-xsiné > ——— =—sin¢
X
ar’ énou énerai o
. cosx—1 .
lim ——— =-sin0=0,
x—0 X

agou 0 < [€] < |x| kal kard ouvéneia ¢ — 0 kabwg x — 0.

(4) ‘Opoia yia n=1kai x # 0 undpxel & HETAgy UNdEV Kal X WOTE

X2 X3 cosx—1 1 x .
cosx=1——+—sm£:'—2=——+—sm€
2 6 X 2 6
ar’ onou énetai ol
. cosx—1 1
lim —m—=—-.
x—0 X2 2

agou 0 < [€] < |x]| kar katd cuvéneia ¢ — 0 kaBwg x — 0.
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Ixnua: Na piKpég Tuég Tou |x| eivar 1—cosx = x2/2



MoAuwvupa Taylor

(5) And mv (13) BAénoupe 6m av P, eival 1o noAuwvupo Taylor BaBuou n yia
v &%, 1é1e

Xn+1

Pa(x) =1+ g = Pan(x) =Pa(x) + (n+1)!

kal & — Pp(x) = Ry(x) 6mou

|n+1 |n+1

¢ Ix X

(1) =S (nr 1)

agou 1o ¢ eival pyetagy 0 kai x. Eneidn x/n! — 0 kaBwg N — co
Rn(x) — 0 kaBwg n — oo,
]Ael'xvouue onyiaa>0

IRn(x)I =€

! éneral m

n
lim — =0.
n—oo nl
‘Eoctw N évag o1aBepdc puUoIKOS apiBuodg T€Tolog wote N > 2a, 1ote yia n> N
n

0<o_ aa a a g<aN(%)n_N<aN(%]n_N—(2;3N

S TU2NNF1 R
an’ érnou énetal To {ntouevo agou To deki Akpo NG aviodTNTAG Teivel OTo INJEV KABwg N — oo.
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onore

i, 1= En0)1 = lim,IRa(3)] = 0= & = i Pr(x)

kal and 1 Jop@n Twv P, eival Aoyikd va ypdyoupue
00 Kk 2 3 n

e"=nILrgoPn(x)=1+‘;%=1+x+%+%+~-+%+m 16)
To 6pI0 TWV MOAUWVULWY P, KABWS N — 0o, To ABpoioua dNAAd OAWV TwV
Spwv (dneipol To NABog) X /n! eivai pia ceipd mv onoia Ba Aéue
Suvapooelpd (and m pop®r Twv dpwv) G € yUpw and 1o x = 0. ‘Erol
kdBe noAuwvupuo P, eival 1o uepikd dBpoicua S, NG duvauooelpda. Tn
duvauooelpd TN Aépe avantuypa Taylor Tng & yUpw and 1o x =0. To
avdnruypa autd undpxel yia KABe npaypankd apiBud Kal CUYKAIVEL, Onwg
deitape oto €*. ‘Etol B8a Népe 61 n duvauooeipd (16) ouykAiver oty &
yia kd6e x € R. EmnAéov, anod tov opIcud TNG ouvApTNoNG eXp, EXOUNE OTI
e* =expx.
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‘Aoknon
Xpnoiuonoiwvtag TG (14) kai (15) kar epyaldpevol Onwe OTo anoTEAECHA ToU
Baocikou Mapadeiyuarog yia TNV eKBETIK) cuvAaptnon, deikte ot

' X3 X5 X7 (_-l)nx2n+1
SINX=X— =+ -t t———"—+ an
3l 51 71 (2n+1)!
X2 X4 Xé (_-l)nx2n
cosx:-l__+___+...+—+~~~ (18)
21 4l el (2n)!
yia k&Be x € R.
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‘Aoknon
H f(x) = arctanx, éxel napayyoug SAwv Twv TaEewV.
@ Aeitre 6m
X3 X5 X7 (_ 1 )nX2n+]
arctanx=x——+———+---+ ———— + Ry(x)
3 5 7 2n+1

yIa KAtdANAO Rp.

@ Acigre 6n Ry(x) — 0 kaBwg n— oo yia k&Be —1 < x < 1 kal cupnepdvare
om

X3 5 7 (_-l)nx2n+'l
arctanx =x——+ et ———

X
— —-1<sx<1.
3 5

X
-——+
7 2n+1




MoAuwvupa Taylor

Napddeiypa
Mpooeyyifoviag m cuvdpmon f(x) = v/x pe éva noAudvupo Taylor 20u BaBuoy
oT0 Xg = 8, Ndoo aAKpPIPNG eival N Npooeéyyion étav 7 < x < 9;
To {nToUuevo NOAUWVUO €ival To
(8 (8
Py(x) = £(8) + 1(| )(x—8) + 2(| )(x—8)2.
YrnoAoyioupe
1 2 10
f(x) = 1/3 f(x) = - -2/3 £ __%,5/3 f(x) = — -8/3
() =x )= 5x (x)=—2x ()= x
1 1
f(8) =2 7(8) = — A(8) = —
(8) (8)=— (8)=-—
EMNoUEVWG
1 1
/X =2+ —(x—8) — —(x—8)°.
Vxm 2+ 5 (x=8) = 25 (x=8)
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MNapddeiypa (cuvéxeia)

H akpiBela TG Mpocéyyiong ekTATal and 1o urndhoino Ry(x) apou
f(x) = P2(x) = Ra(x),
érou 1o & otV €kPPacn Tou R,(x) eivar petaty 8 kal x. Ed eival

i 10 -8)°  5(x—8)°
Ro(x) = 3(!5)(X—8)3:E€~8/3(X3!) _ 5;:58/3).

Eneidn x € [7,9] eival —1 = x—8 < 1, 1008Uvapa |[x — 8| < 1 kai & > 7, ondre

51
81-78/

5(x-8)3
81 68/3

IRo(x) =‘

3 < 0.0004.
‘Erol yia k&6e x € [7,9] éxoupe

\3/)_(—(2+]1—2(x—8)—21ﬁ(x—8)2)

< 0.0004.
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