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1. (2 mon.) 'Estw S ⊂ Rn kai èstw x, y ∈ Rn dÔo shmeÐa pou den an koun sthn kurt 
j kh conv(S) tou S. DeÐxte ìti an x ∈ conv(S ∪ {y}) kai y ∈ conv(S ∪ {x}) tìte x = y.

2. (2 mon.) 'Estw A1, . . . , Am kai C kurt� uposÔnola tou Rn.
(a) DeÐxte ìti gia k�je i = 1, . . . ,m, to sÔnolo Bi = {u ∈ Rn : Ai ∩ (C + u) 6= ∅} eÐnai
kurtì.
(b) Upojètoume ìti gia k�je i1, . . . , in+1 ∈ {1, . . . ,m} up�rqei u ∈ Rn ¸ste to C + u
na tèmnei ta Ai1 , . . . , Ain+1 . DeÐxte ìti up�rqei u ∈ Rn ¸ste to C + u na tèmnei ìla ta
sÔnola A1, . . . , Am.

3. (1 mon.) D¸ste par�deigma sumpagoÔc kurtoÔ K ⊂ R3 ¸ste to ext(K) na mhn eÐnai
kleistì.

4. (2.5 mon.) (a) 'Estw K,T mh ken�, kurt� sumpag  uposÔnola tou Rn. DeÐxte ìti
K ⊆ T an kai mìno an hK(θ) ≤ hT (θ) gia k�je θ ∈ Sn−1.
(b) 'Estw K èna kurtì s¸ma ston Rn. To kèntro b�rouc tou K eÐnai to shmeÐo y =
(y1, . . . , yn) me suntetagmènec

yi =
1
|K|

∫

K
〈x, ei〉 dx, i = 1, . . . , n.

DeÐxte ìti y ∈ K.

5. (2.5 mon.) 'Estw K kai T dÔo summetrik� (wc proc to 0) kurt� s¸mata ston Rn.
(a) DeÐxte ìti 1

2 [K ∩ (x + T )] + 1
2 [K ∩ (−x + T )] ⊆ K ∩ T gia k�je x ∈ Rn.

(b) DeÐxte ìti |K ∩ (x + T )| ≤ |K ∩ T | gia k�je x ∈ Rn.
(g) An N := N(K,T ) eÐnai o el�qistoc fusikìc arijmìc gia ton opoÐo up�rqoun x1, . . . , xN ∈
Rn ¸ste K ⊆ (x1 + T ) ∪ · · · ∪ (xN + T ), deÐxte ìti

N(K,T ) ≥ |K|
|K ∩ T | .

6. (3 mon.) (a) 'Estw A kurtì s¸ma ston Rn pou perièqei to 0 sto eswterikì tou. An
A◦ eÐnai to polikì s¸ma tou A, deÐxte ìti

|A◦| = 1
n!

∫

Rn

e−hA(x)dx.

(b) 'Estw A,B kurt� s¸mata ston Rn pou perièqoun to 0 sto eswterikì touc. An
0 < t < 1, deÐxte ìti

|((1− t)A + tB)◦| ≤ |A◦|1−t|B◦|t.

MporeÐte na qrhsimopoi sete tic shmei¸seic tou maj matoc (kanèna �llo bo jhma). Ka-
l  epituqÐa.


