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Togadomn Ltnp Qu iy

dYAAO 1

J ’Acxncn}ﬂ\. (i) Fotw n owdptnon f(z) =z drav z < 0, f(z) =
z+ 1 6rav x > 0 ka1 f(0) = a. Adore tov gpoud s dvew ka
kdtw nuowéyeaas kar tpoodopiote To a doTe n) oLvdpTNon va

etvar (o) dvo nuowvexns, (8) kdtw nuovvexrs..

(it) Av f : X — R, dnov X petpixds ydpos. Acitve dun f efvar
kdTw nuovveyris av kai uévo av f1((—o0, a]) KA€10T6 UTOoUYOAO
tov X, ya kdOe a € R.

J'Aoxnon 0. Acifre 6u n owdptnon f(z,y) = =, omov T,y > 0
kat a > 0 evar kupth. XTn ovvéyeaa deilte éu n oxéon mpotiunong
rov optlevar otov RS and wn owdptnon xpnowdentas u(z,y, z) = Tyz
efvar kypt).

J/Acxnon 0:3. Eotw n oyéon npotiunons = tov R mov optletar and
tn ouvvdpnon xpnowdtnras u(z,y). Na napaotadoldy ypagikd o1 kau-
TOAes adagopias tng = ka1 ekerdote av n = efvar povdrorn, kKUpTH Kat
ovvexns, dtav

() u(z,y) = zy,
(#) w(z,y) = min{z, y},
(i) u(z,y) = max{z, y},
() w(z,y) = vz +/y
/ "Aoxnon ‘9,<1 Opiove tnv Ac&ikoypagixri bidraén tov R3. Eferdove
av efvar kdTw NUIOWYETIS Kal av avanapiotatal ano ouve Ty ouvdpTnom
Xpnodtnas.
Acx’qc’q O\Q Eotwn 0X60r7 npouyr;ar;g > ToU opzZetal ané auz/apmary
Xpnmyommg u. Av n = efvar povérovn, deibre du n = avanapiotatar
ano ovvdptnon 4, dote w(0) = 0 ka1 %(z) > 0 ya kde x € RY.

1



‘Acxnom 0.6. Eoww X CE, X # 0, énou E ydpog ue norm.

(i) Av (z,) axodovdia tou uetpikod ydpou X ka1 xz € X Oetéve émi n
(z,) ouykAiver oto © oav akodoudia tou X av kat uévo av ouyk-
Afver oto x oav akodovOia tou E

i) Av A C E, beifre 6u A efvar avoiktd(avt. kA€0td) vmootvodo
tou X av ka1 udvo av vndpyer avorkté(avt. kA€10td) vmoovoro
B wu E dote A=BNX.

(iii)) Av A={z € F : ||z]| <1}, B={z € E : |z - <
1}, émov ||zo|| = 3 ka1 X = AU B, efevdove av ta A, B eiva
avoiktd, KAewotd urooUroda tou X ka1 av o METPIKSS X wpos X
€ivar CUVEKTIKGS.

"Aocxnor 0.7. Adote tov opioud tng oxeddr koilng ouvdptnons kai
oxeddv kuptris ouvdptnong kar deifte érr kdOe povdrovn ouvdpTnon
f:R — R eivar oxeddv koikn ka1 oxeddv kupTn.
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OIKONOMIKA MAOHMATIKA

PYAAO 2

‘Aoxnon 0:01. Ilpoodiopiote to olvolo mpoimodoyiouot B, (p) =
{z € X | p-z < p-w} katavadwr ue apyiké ayalsé w otig tapardrw
TEPIMTWDOEI: _

(1) Xe owcovouta ue 6vo ayadd, X = R2, w = (5,4) ka1 (i)
p=(1,2), (i) p= (3,2), (i%) p = (0,5).

(2) Ze owovouta pe tofa ayadd, X = R, w = (4,2,3) xa1
p=1(2,3,1).

‘Aoxnon \Os(kz. Xe oikovouta ue 0vo ayadd, mpoodiopiote didvuo-
pa Tiudy mou otnpiler T oxéon mpotiunons tov RE mou opiletar
and tn ovvdptnon xpnowdrntas w(z,y) = z2y®. (Na avapépete to
avtiotoyo Oecdpnua kar va detéete émr 1wy vour o1 urodéoers Tou.)

‘Acxnon (h)\i Eotw oikovouia ue dVo ayadd kai évav katavaiwtn
apykd ayadé w = (5,3). Av p = (0,4) efvar wo Sidvvopa tipdy,
deite dn ) oyéon mpotiunong wov opiletar and Tn ovvdpTnon ypnoiudTn-
tas u(z,y) = xy Oev peyoTonoiefar 0To oUYOAO TPOUTOAOYIOUOU
B.,(p) ©ov katavadwtr). Iow and tig vrodéoeis tou avtiotoryov Gew-
pripatos Sev 1kavoroieitay; ‘

‘Aoxnon M& ‘Eotw owovouta pe dto ayadd kai évav katavadwtr
pe owvdptnon xpnowéentas u(z,y) = zy® kai apxikd ayaldd w =
(10, 3). Ilpoobdiopiote tn ovvdpTnon {ftnons ¢(p),p >> 0. Ilpoo-
diopiote To {nrovuevo ayals brav to Sidvuoua tpdy efvar p = (3,4).

"Acoxnon 0°0.5. Te owcovopia pe §Yo ayadd kar évay katavadwrr
pe ovvdptnon xpnowdtntas uw(z,y) = 2z +y kar apxiké ayads
w = (4, 3) mpoodiopiote Ty avuiotoryia {HTnong

o(p),p € R%p>>0

ka1 e€etdote av éxel ouveyr) €mAoYr.

‘Aoxnon Ob\Q () Bow X ypappxds yopos kart F: X — R
ypappuxr) ovvdptnon kai éotw A C X kuptd. Av F efvai to otvoro



Ty onueiwy tou A ota onofa ueyrotoroeitar n) f ka1 F # 0, Seibve
6v1 o F' efvar exteme face tou A, dnAadij woyler

z,y,2€ A,z =M+ (1-ANz, A€ (0,1),z€ F=y,z€ F.

(1) Egappoyry: Xe owkovouta avtaAdaynis ue tola ayadd ka1 évay
katavaAwtrj pe ovvdptnon xpnowudrnras uw(z,y, z) = 4z + 3y + 5z,
mpoodiopiote Tta onuela Tou ourddov mpolmodoyiouov By, ota omola
n u mafpver uéyoTn npl drav (1) p = (2,3,1),w = 10, (n) p =
(2,2,5),w =10 ka1 (m) p = (4,3,5), w = 10.
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