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3o Full�dio Ask sewn

'Estw katanalwt c me sÔnolo katan�lwshc th sf na C kai o opoÐoc diajètei sqèsh protÐmhshc º sta
stoiqeÐa thc. An gia mia dèsmh agaj¸n v ∈ C isqÔei ìti gia k�je x ∈ C, λ > 0 x + λv Â x, tìte to v
onom�zetai �krwc epijumhtì stoiqeÐo gia thn º. 'Estw oikonomÐa antallag c me sÔnolo katan�lwshc
C = Rl

+ me I katanalwtèc twn opoÐwn oi sqèseic protÐmhshc ºi, i = 1, 2, ..., I eÐnai kurtèc kai to sunolikì
diajèsimo agajì e = e1 + e2 + ... + eI eÐnai �krwc epijumhtì stoiqeÐo ìlwn twn katanalwt¸n. 'Estw epÐshc ìti
textbfx = (x1, x2, ..., xI) eÐnai katanom  thc oikonomÐac, asjen¸c �risth kat� Pareto.

1. Na deÐxete ìti k�je Fi = {x ∈ Rl
+|x ºi xi} eÐnai kurtì sÔnolo.

2. Na deÐxete ìti to sÔnolo F = F1 + F2 + ... + FI − e eÐnai kurtì.

3. Na deÐxete ìti gia k�je n ∈ N isqÔei −1
n e /∈ F . (Upìdeixh : An Ðsque autì gia k�poio n, tìte ja eÐqame

e = (z1 +
1
In

e) + (z2 +
1
In

e) + ... + (zI +
1
In

e), zi ∈ Fi, i = 1, 2, ..., I.

GiatÐ eÐnai �topo?)

4. Me b�sh to prohgoÔmeno er¸thma, efarmìste to je¸rhma diaqwrismoÔ kurt¸n sunìlwn kai diapist¸ste
ìti up�rqei pn, ‖pn‖1 = 1 me

pn · z ≥ an ≥ −1
n

pn · e, z ∈ F.

5. AfoÔ h akoloujÐa {pn}n∈N eÐnai fragmènh, èqei sugklÐnousa upakoloujÐa pkn me pkn → p. Diapist¸ste
ìti p · z ≥ 0, z ∈ F .

6. 'Estw x ºi xi, i = 1, 2, ..., I. Tìte diapist¸ste ìti to p sthrÐzei thn katanom  x, dhlad  p · x ≥ p · xi, i =
1, 2, ..., I. Upìdeixh: Diapist¸ste ìti x−xi = x1 + x2 + ... + xi−1 + x + xi+1 + ... + xI − e kai axiopoi ste
thn p · z ≥ 0, z ∈ F .

To parìn full�dio na paradojeÐ thn hmèra exètashc tou maj matoc.
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