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'Askhsh 1 'Estw ìti to sÔnolo twn katast�sewn tou kìsmou eÐnai to Ω = {1, 2, 3, 4, 5, 6} kai oi enèrgeièc mac
exelÐssontai se treic qronikèc periìdouc {0, 1, 2}. 'Estw ìti h plhroforÐa mac gia tic katast�seic tou kìsmou
perigr�fetai apì tic diamerÐseic tou Ω F0 = {Ω}, F1 = {{1, 2, 3}, {4, 5, 6}}, F2 = {{ω}, ω ∈ Ω}. Na prosdioristeÐ
to dèndro plhrofìrhshc D kai na parastajeÐ grafik�, na prosdioristoÔn ta sÔnola kìmbwn D+, D−, DT kaj¸c
kai to upodèndro D(ξ), ìpou ξ = (1, {1, 2, 3}).

LÔsh
EÐnai

D = {(0,Ω), (1, {1, 2, 3}), (1, {4, 5, 6}), (2, {1}), (2{2}), ..., (2, {6})}.

EpÐshc
D+ = {(1, {1, 2, 3}), (1, {4, 5, 6}), ..., (2, {6}).

Akìmh eÐnai
D− = {(0,Ω), (1, {1, 2, 3}), (1, {4, 5, 6})}.

Epiplèon
DT = {(2, {1}0, (2, {2}), (2, {3}), (2, {4}), (2, {5}), (2, {6})}.

Tèloc, D(ξ) = {(1, {1, 2, 3}), (2, {1}), (2, {2}), (2, {3})}.

'Askhsh 2 Sto parap�nw stoqastikì montèlo, èstw ta qrhmatooikonomik� sumbìlaia me dianÔsmata apìdoshc

V 1 = (0, 1, 2, 3, 1, 0, 1, 2, 0), V 2 = (0, 2, 1, 3, 1, 1, 4, 1, 0).

ProsdiorÐste dianÔsmata tim¸n q1, q2 ¸ste h agor� aut¸n twn qrhmatooikonomik¸n sumbolaÐwn na mhn parèqei
eukairÐec arbitrage. Gia tic timèc q1, q2 pou ja prosdiorÐsete, na breÐte ton pÐnaka apodìsewn W (q, V ) twn
sumbolaÐwn.

LÔsh
'Estw π ∈ RD me π(ξ) = 1 gia k�je ξ ∈ D. Tìte q1 = (10, 4, 3, 0, 0, 0, 0, 0, 0), q2 = (13, 5, 5, 0, 0, 0, 0, 0, 0). O

pÐnakac apodìsewn eÐnai

W (q, V ) =



−10 −13 0 0 0 0
5 6 −4 −5 0 0
5 7 0 0 −3 −5
0 0 3 3 0 0
0 0 1 1 0 0
0 0 0 1 0 0
0 0 0 0 1 4
0 0 0 0 2 1
0 0 0 0 0 0


.

'Askhsh 3 EÐnai h parap�nw agor� qrhmatooikonomik¸n sumbolaÐwn pl rhc ? Aitiolog ste thn ap�nths  sac.
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LÔsh
H prohgoÔmenh agor� den eÐnai pl rhc, diìti ρ(ξ0) = 2 = b(ξ0), all� ρ(ξ1) = 2 < b(ξ1) = 3, ρ(ξ2) = 2 <

b(ξ2) = 3. ρ(ξ0) = rank

[
5 6
5 7

]
= 2, ρ(ξ1) = rank

 3 3
1 1
0 1

 = 2, ρ(ξ2) = rank

 1 4
2 1
0 0

 = 2.

'Askhsh 4 An ènac ependut c èqei arqikì diajèsimo ploÔto pou dÐnetai apì to di�nusma

ω = (1, 2, 1, 1, 2, 3, 1, 1, 1) ∈ RD
+

kai ependÔei sta sumbìlaia thc parap�nw agor�c, prosdiorÐste qartoful�kio aut¸n twn sumbolaÐwn tètoio ¸ste
na ep�gei èna di�nusma katan�lwshc x ∈ RD

+ eispr�ttontac thn apìdosh tou qartofulakÐou autoÔ.

LÔsh 'Estw to qartoful�kio z = (− 1
5 , 0, 0, 0, 0, 0)T . H apìdosh tou qartofulakÐou autoÔ eÐnai W (q, V )·z =

(2,−1,−1, 0, 0, 0, 0, 0, 0)T . 'Ara to antÐstoiqo di�nusma katan�lwshc eÐnai x = ω+W (q, V )·z = (3, 1, 0, 1, 2, 3, 1, 1, 1)T .

'Askhsh 5 Gia to di�nusma katan�lwshc pou br kate sthn prohgoÔmenh �skhsh, prosdioreÐste thn 'baj-
molìghs ' tou mèsw thc akìloujhc sun�rthshc wfelimìthtac:

u(x) = ln[x(ξ0) + 1] + 0.1 ∗ ln[x(ξ1) + 1] + 0.1 ∗ ln[x(ξ2) + 1] + 0.01 ∗
8∑

i=3

ln[x(ξi) + 1],

ìpou ξ0, ξ1, ..., ξ8 h sun jhc arÐjmhsh twn kìmbwn tou D.

LÔsh H bajmolìghsh tou prohgoÔmenou dianÔsmatoc katan�lwshc eÐnai u(x) = ln4 + 1
10 ln2 + 1

100 ln6.
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