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'Askhsh 1 Gia thn agor� pou eÐqate prosdiorÐsei sthn �skhsh 3 tou prohgoÔmenou fulladÐou kai gia thn agor�
pou prokÔptei apì thn apotÐmhsh upì to di�nusma tim¸n π = (1, 1, 1, 1, 1, 1, 1, 1, 1), exet�ste an to sugkuriakì

sumbìlaio C = (0, 0, 3, 1, 1, 1, 1, 0) ∈ RD+
eÐnai epiteÔximo.

LÔsh. LÔnoume ta grammik� sust mata

 1 4
2 1
0 0

 · z(ξ2) =

 1
1
0

,
 3 3

1 1
0 1

 · z(ξ1) =

 3
1
1

. H lÔsh tou

deÔterou sust matoc eÐnai z(ξ1) = (0, 1) kai h lÔsh tou pr¸tou sust matoc eÐnai z(ξ2) = ( 3
7 , 1

7 ). Oi lÔseic autèc
eÐnai monadikèc. 'Estw z(ξ0) = (a, b), a ∈ R, b ∈ R me 5a + 6b = (4, 5) · (0, 1) = 5, 5a + 7b = (3, 5) · ( 3

7 , 1
7 ) = 2.

Dhlad  prokÔptei to grammikì sÔsthma 5a + 6b = 5, 5a + 7b = 2. 'Ara b = −3, a = 23
5 .

'Askhsh 2 ProsdiorÐste to sÔnolo twn qartofulakÐwn pou antistajmÐzoun to parap�nw sugkuriakì sumbìlaio.

LÔsh. To parap�nw qartoful�kio z = (z(ξ0), z(ξ1), z(ξ2)) eÐnai to monadikì qartoful�kio pou antistajmÐzei
to C.

'Askhsh 3 B�sei tou qartofulakÐou antist�jmishc thc pr¸thc �skhshc, prosdiorÐste mia timolìghsh tou C
thn perÐodo 0. Parèqei aut  eukairÐec arbitrage eÐte apì thn pleur� tou agorast  eÐte apì thn pleur� tou pwlht 
tou sumbolaÐou C ?

LÔsh. H timolìghsh tou C eÐnai q(ξ0) · z(ξ0) = (10, 13) · ( 23
5 ,−3) = 46 − 39 = 5 > 0. H timolìghsh aut 

den parèqei eukairÐec arbitrage diìti eÐnai jetikìc pragmatikìc arijmìc.

'Askhsh 4 Epeid  h agor� aut  den eÐnai pl rhc, ti endeiktikèc apodìseic stouc termatikoÔc kìmbouc ja
epitrèpate se èna nèo sumbìlaio a pou ja episun�ptontan sthn agor�, ¸ste na katasteÐ pl rhc ? Gia tic apodìseic
pou prosdiorÐsate, prosdiorÐste ìlo to di�nusma a apìdoshc tou sumbolaÐou, b�sei tou gegonìtoc ìti apotim sate
ta sumbìlaia V 1, V 1 me to π = .

LÔsh.
Stouc kìmbouc tou sunìlou ξ+

1 èstw ìti to sumbìlaio a pou episun�ptetai èqei apodìseic (1, 0, 0) kai stouc
kìmbouc tou sunìlou ξ+

2 to sumbìlaio èqei apodìseic (0, 0, 1). Tìte to di�nusma apìdoshc tou sumbolaÐou eÐnai

a = (0, 0, 0, 1, 0, 0, 0, 0, 1) kai oi oi antÐstoiqoi upopÐnakec ja eÐnai

 3 3 1
1 1 0
0 1 0

 ,

 1 4 0
2 1 0
0 0 1

.
'Askhsh 5 Na brejeÐ o pÐnakac apodìsewn twn sumbolaÐwn thc nèac -pl rouc -agor�c gia thn prohgoÔmenh
�skhsh.

LÔsh.
H tim  q(ξ1) tou nèou sumbol�iou eÐnai 1 ìpwc epÐshc kai h q(ξ2). EpÐshc eÐnai q(ξ0) = 2 diìti apotimoÔme ta

sumbìlaia me to π = 1 kai stouc ξ0, ξ1, ξ2 to sumbìlaio a den apodÐdei ston k�toqì tou k�poia apìdosh. 'Etsi
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o pÐnakac apodìsewn gÐnetai W =



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


.
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