3)Lets prove that convex{+1,—1}¢={r e RY: -1 <z; <1, forall 1 <i <d}:

[ will check first convex{+1,—1}¢ C {z € R? : =1 < (x); < 1, for all 1 < i < d}: Let
V1, Uy, ..., Uaa be any order of the points in the set {+1,—1}¢. Let 2 € convex{+1,—1}¢, so we



write © = Av1 + Av2 + ... + Aga¥oa, Where \j + Ao 4+ ... + X = 1, and \; > 0 for all j. Ob-
serve that (z); = (AMvg + Avg + ... + Agavaa); = A1(v1);i + A2(ve); + ... + Aga(v24);; we know that
(vp); € {+1,—1} for 1 < k < 24, so its also true that —1 < (vg); < 1. Since )\, > 0, using
the previous inequality, we get —A\;, < Ap(vg); < Ag, for all k. Addindg this inequalities we get
—(AMF At Aa) < (2); < (M + Ao+ ...+ Aa) = —1 < (x); < 1. Since the previous result holds
for 1 <i < d, we conclude x € {z € RY: —1 < (z); < 1, for all 1 < i < d}, so we have completed
this part of the proof.

Now lets check {z € RY: —1 < (z); < 1, for all 1 <i < d} C convex{+1,—1}%

Apply induction on d. The base case d = 1 is obvious, since [—1,+1] = convex{+1,—1}.
Assume that the result its true for d — 1. Let wvy,vg,...,v5a-1 be any order of the points in
the set {+1,—1}4"1 now define u; = (vy,—1),uy = (vo, —1), ..., U1 = (Vga-1,—1), and w; =
(v, +1),wy = (ve,+1), ..., waa—1 = (Vga-1,+1), SO Uy, Us, ..., Ugd—1, W1, Wa..., Wea—1 are all the points
of the set {+1,—1}% Let x € {x € R?: —1 < (z); < 1, for all 1 < i < d}, then x = (&, z,),
where 2 € {r € R™! : -1 < (x); < 1}, and =4 € [-1,+1]. By induction hypothesis Z €
convex{+1, —1}971 50 & = \jv; + Agv... + Apa—104-1, a convex combination. Since x4 € [—1,+1],
we know that z; = —1p + 1\ a convex combination. Now observe that (Agp)ur + (ApA)w =
Me(p(vg, —1) + Mg, +1)) = M (v, 74), for 1 < k < 2971 50 we get that:

(Arp)ug + (MA)wy + (Aep)ug + (AaA)we + ..o + (Aga—1 ) tuga—1 + (Aga—1 A)wod—1
= A (v1,2q) + A2(ve, 2g) + ... + Aga—1(vga—1, 24)

= ()\1’01 + AoUs... + Agd-1VUgd-1, ()\1 + X+ ..+ )\2d—1)]}d)

= (Z,2q) = x.

Since (A1) + (A A) 4+ (Aape) +(AoA) + o4 (Aga1 ) + (A1 A) = (+A)( A+ Ao+...+Aa1) = 1,and
all of them are nonnegative, we conclude that € convex{+1, —1}¢. This complete the proof.



