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The answer is n + cos(2n/n). Let w = 2w /n. Define e, ...,e,—1 € C" as
1 thw 2ikw (n—1)ikw
e = ——=(1,e"™ e e )
Vn
Then, these vectors form an orthonormal basis. Define cg,...,c,—1 € C as
V= (xla s 7xn) =coeo+ -+ Cp_16n-1

The first constrains becomes
n=x+...+x, =vVncg = cp=vn
since the sum of the components of ey, vanishes for k # 0 and equals /n for k = 0. The second becomes

n+l=a?+.. . +22=0)=|col>+ -+ |en_1|?
=1

- |Cl|2 + -+ |C”_1|2

where (—, —) denotes the usual inner product in C". Also, that x1,...,z, € R is equivalent to
n—1 n—1 n—1
V=70 = Cpeg + Z Crper = Cpeo + Z Cr€r = Co€o + Zéken_k
k=1 k=1 k=1

= ¢ =Cnh_r VI<EkE<n-1

Finally, if A is a linear transformation on C™ defined as A(aq,...,a,) = (a2,...,an,a1), then we have

Aey, = e*f@ey,, so that

T1x2 + -+ xpT1

= (v, Av)

n—1

=n-+ Z e cp |2
k=1
n—1

—nt Y et ekl + len—il?
k=1 2

k=1
n—1
<n+ max (cosjw) Z lck|? = n + cosw
1<j<n—1 =

The equality holds if and only if ¢; = ¢,—1 = /1/2, in other words, z; = 1+ /2/n cos(jw) for all j.



