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|
To RY.

Oa Bewpnoovpe To ouvoro RY,
RY={x=(x;,-,x4) : €R, i=1,--- ,d}=Rx---xR
d Popég

£podLaolévo pe TNV gukAeldla amdotoon

d(x,y) = llx =yl =

d
> (% = yi)?
i=1
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Axohovbisc Touv R

‘Eotw xp = (X1,n, - s Xd,n) » N € N puat akorovBia oo R

MewpeTplkar, pioe akorovBio {x,}neny C RY efvau ow dmetpn ouloy
ato onpelo Tov RY.
Tnv akolouBial auth Uopel val TNV KATAVOHCOUME KL ¢ (Lot cuAAoY 1

amo d akolovbieg {xjm} oTo R, yia i =1,--- ,d, ne N.
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Y OykAton akorovBicv tov RY

Mocg evBiagépel 1 gpdTnom katd wéoov kabog to N — 0o vLdpyeL
k&molo onuelo x € RY 1o omolo va TANoL&{ouvv ToL ONUELX X, ATO
k&moto N kol LeTd.

H évvora tne eyydtnrog (TAnoldlw) ToootikoTmoleltal Heow TNG
gukAeldilog adotaong d(x,y).
To epoTnpa pog wropel va petoypopel wg:

Trdpyer kdmoo x € RY tétolo wote yia kdOe € > 0 va 1oy vet
ott d(xp,x) < € y1a kdOe n peyaAirepo amo kdmowo katdAAnAa
emAeyuevo N;
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Oplopég

Oa Mue oti n akodovbia {x,} ovykAiver oto x € RY, kat Oa
ovuforifovue e limp oo Xp = x 1 anmAd x, — x, av

Ve>0 IN €N téroo dote d(xp,x) <€ ¥Yn> N.
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["ewueTpLkT) EVvoLal Tou oplov

Optopéde (Avouyth prdha Tov RY)

To obvolo
B(x,e) = {yeR? : d(x,y)<e}

= {y=01,y4) €ER? {Z vi)2 2 < e,

ovopaletal avoyth umdAa tou RY ue kévrpo to onueio x € RY kat
aktiva € > 0.
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Optopée (Khetoth umdda tov RY)

To ovvoro

B(x,e) = {yeRY : d(x,y) <e}

= {y:(y17 7.yd ERd {Z yl }1/2<6}

ovoualetal kAetotii umdAa tov RY ue kévrpo to onueio x € RY kat
axtiva € > 0.
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O oplopog yLa to bplo
Opropde

Oa Mue ot n akodovbia {x,} ovykAiver oto x € RY, kat Oa
ouuPorifovpe ue limp oo Xp = x 1§ anmAd x, — x, av

Ve>0 3N € N téroo dote d(xp,x) <€ ¥Vn> N.

MTOPEL vou eTOPpaoTEl LOOSOVOUA W¢
Opropég

Oa Mue ot n akodovbia {x,} ovykAiver oto x € RY, kat Ba
oupPorifovpe e limp oo Xp = x § amAd x, — X, av yia kdBe e >0
umapxel pia avolyti urdda ue kévrpo to x kat aktiva € > 0, B(x,€),
tétola dote va paleber Aouc Toug Spoug Tne akodoubiac ektéc amo
nemépaousvo mwAnboc.
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S
I5L6TNTEC TOL Oplov
O To oplo av umdpyel sivar povodikd
Q@ Av {xn},{yn} Bvo akorovbieg pe
lim x, =x, lim y,=y,
n—oo n—o0
tote
lim (xp +yn) =x+y.
n—o0

O Av lim,y_oo Xp = X TéTE liMpy_soo AXy = AX

Q Av {x,},{yn} Svo akolovbiec ue

lim x, =x, lim y,=y,
n—oo n—o0

téte

lim <Xn7yn> = <X7y>

n—o0
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‘Onwg eitape Tponyovpéveg pia akolovbio {x, C RY pmopel va
kortoevonBel ooy o ouAhoy1 atto d akorovbieg {x; p}nen C R.

Ac vrtoBécoupe ot yia kdBe piot Ao ouTéC TiC TP YRATIKEC olkoAouBiec
uTtdpxeL k&molo x; € R tétolo wote

lim Xin = Xj, I = 1,--~ ,d.
n—oo
Ac grid€oupe Thpa To Sidvuopa x = (x1,- -+ ,xg) € RY.

Ac¢ vroBéooupe emiong otl uTdpxel k&Tolo x’' TéTolo Waote
limp—y00 Xn = X" oToV RY.

Md¢ vopilete 611 B ouvdéovtal T x kol x';
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Oempnpa

Alverar n akolovbia {xn}nen = {(X1,n, X2,n, - , Xd.n) }nen C R kat o
Sidvvopa x = (x1,- - ,xq) C RY.

limp_ooXp = X av kat 6vo av limp_o0 Xin = X; V1@ kdfe i =1,2,--- d.
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MopdSerypa

Bpeite t0 épto Tn¢ akoAovbiac

2 5 1 7
{Xn}neN = {(2 + 2 1- 22 -3+ ?)}neN C R*.
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Avouxtd olOvola

Opropde

‘Eva vrootvodo U C RY ovopaletal avoyté av yia kdfe x € U vrdpyet
uia avorth umdAa mov va meptéyetat £ odokAripov oto U

Vxe U Je>0 téroo dore B(x,e) C U.
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MopdSerypa

To ouvodo B(xp,r) C RY, r > 0 eivar avoiytd ovvolo.
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‘Eotw omolodfrote x € B(xp, r), apkel va dei&oupe btL umdpyxet € > 0
tétolo wote B(x,€) C B(xo, r).

loyvupilopon oTL uTtopdd var eThé€w € = r — ||x — xo|.
Mpd&ypartt, epdoov x € B(xg, r), woxvel ||[x — xp|| < r (ovvemde € > 0).
‘Eotw tdpa omowodnmote y € B(x,€), dnhaldt ||y — x|| < e.
Torte
Iy =l = ly = x-+x =l < lly = x|l + 1x ~ o
<e+|x—xl =r

owveTde, ¥y € B(xp, r).
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MopdSerypo

To otvoro A = {(x1,x2, -+ ,xq) ER? : x> 0} eivar éva avoryté
ovvolo.
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Ac¢ mdpoupe omolodnimote x € A: Apkel va Sei€oupe Tnv OTapén piog
avouxths urdog B(x,€) C A.

Egpboov x € A oylel 611 x1 > 0. loyupilopo ott n aevouyth wmdhe
B(x,x1) C A.

Mpdypott, eotw omowodimote y = (1,2, -, ¥d) € B(x, x1).

Avutéd onuaivel 6Tl
=yl < x =yl <x,
To oToio Lodlvopo dvel 4tL
—x1 < X1 — Y1 <X,

apa y1 > 0 ovvenwxg y € A.
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["eLTOVIEC KOl ouvopLokd onelo

Oplopéc

Oroiobnmote avouxté ouvolo to omolo mepiéyel éva onueio x € RY
ovoud (eTat yeitovid Tov X.
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Oplopé¢

Eotw A C RY. "Eva onueio x € R? ovoualetar cvvopiakéd onueio tov A
av kdBe yeitovid tou x mepLéyel TovAd yiotov éva onueio oto A kat éva
oneio ektéc Tou A.

‘Eva ouvoplakd onueio x tou A umopel v mepléxeton oto A pmopel duwg
KOLL VOL UMV TEepléYeTol oTo A.
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Oplopé¢

Eotw A C RY. "Eva onueio x € R? ovoualetar cvvopiakéd onueio tov A
av kdBe yeitovid tou x mepLéyel TovAd yiotov éva onueio oto A kat éva
oneio ektéc Tou A.

‘Eva ouvoplakd onueio x tou A umopel v mepléxeton oto A pmopel duwg
KOLL VOL UMV TEepléYeTol oTo A.

Av x € A téte To X glvow ouvoplakd onueio av k&Be yertowd tou x
TepLéxel Touhdylotov éva onueio dxL oto A
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Oplopé¢

Eotw A C RY. "Eva onueio x € R? ovoualetar cvvopiakéd onueio tov A
av kdBe yeitovid tou x mepLéyel TovAd yiotov éva onueio oto A kat éva
oneio ektéc Tou A.

‘Eva ouvoplakd onueio x tou A umopel v mepléxeton oto A pmopel duwg
KOLL VOL UMV TEepléYeTol oTo A.

Av x € A téte To X glvow ouvoplakd onueio av k&Be yertowd tou x
TepLéxel Touhdylotov éva onueio dxL oto A

Av 1o x € A sva cuvopLokd onueio av k&Be yertowd Tou x TepLéyel
TouldyloTov éva onueio Tov A.
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Oplopé¢
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Av 1o x € A sva cuvopLokd onueio av k&Be yertowd Tou x TepLéyel
TouldyloTov éva onueio Tov A.

Av 1o A gvol avoLyTd, KUVEVL OTLELO TOV Bev WTopel val el
ovvoplakd onuelo.
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Oplopé¢

Eotw A C RY. "Eva onueio x € R? ovoualetar cvvopiakéd onueio tov A
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TepLéxel Touhdylotov éva onueio dxL oto A

Av 1o x € A sva cuvopLokd onueio av k&Be yertowd Tou x TepLéyel
TouldyloTov éva onueio Tov A.

Av 1o A gvol avoLyTd, KUVEVL OTLELO TOV Bev WTopel val el
ovvoplakd onuelo.

‘Evae onpeio x gwvou cuvoplokd onuelo evdg ovolytou ouvdiou A av kol
pévo av x € A ko k&Be yertond tou x éxel kowd onpeia Topfg pe to A.
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Mopdderypa

‘Eotw A = B(x,r) C R?. To obvopo tou A eivai to abvolo

{y:()/l,"' 7yd) : ||X_yH:r}

Mopdderypa
Eotw A= {x=(x1,--- ,xq) : x1>0}. To obvopo tov A eivai to
ovvolo

{x=(0,x, x4) : x;€R, i=1,---,d}.
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> nuelat cvoowpevonc

Opropée

Eotw éva oivolo A C RY. Eva onueio x € R? ovoualerar onueio

ovoodpevone tou A av uvmdpyet pia akodovbia onueiwv {x,} C A
TéTOlA WOTE X, — X.
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KAelotd ocOvolo

Oplopdc

Eva obvodo A C RY ovoudletar kAsioté av mepiéxel dAa ta onueia
OVOCWPEVONG TOV.

Ocmpnua

To A eivat kAewoté av kat uévo av A avorytd.
To A eivai avoixté av kat udévo av A kAelotd.
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|
AkolovBiec Cauchy otov RY

Oplopdg

Mia akorovBia {x,} ovopaletar Cauchy otov R? av yia kdBe € > 0,
vredpyet N € N térolo dote ||x, — xml|| < € yra nym > N.

Oempnua (MAnedtnTa Tou RY)

Mia akorovBia {x,} € R? ouykdiver av kai udvo av eivar Cauchy .
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