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Letai,ao,...,an be real numbers such that Za? = landm > 3. Then
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Solution.
Due symmetry of constraintand ) |a; — a;| we may assume that a; > a; >...> a,.
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Then Y lai—aj= 3 (ai—a;)=22ai—22af=22ai—]§m;
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ai(m—1i) - Zai(i— 1)=m-1)(a —an)+ Zai(m—2i+ 1).
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Consider 2 cases:
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1. 1f m = 2n+ 1 then >_ a;(m - 21+1)—2Za (n+l—1)—22a (n+1-1i)+
12

2Za(n+1—z)—22a(n+l—l) 2Za(n+l—l)—
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ZZa (m+1-1i)— 22a(n+1—1)—22a n+1-i)- ZZagn mm+1-i) =
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22(11 +1—1i)(a; — azn-ir2) (Nnew index of summation k :=2n+2—iin Y a;(n+1—1i)).
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Thus, if m =2n+1then Y |a;—a;| = 2n(ar — azme) +2d (n+1-i)(a; — am-ir2) <

1<i<j<2n+1 =2

2n(ar — amn) + 2 (n+ 1 —i)(a1 — azme1) = 2(a1 —azn) D_(n+1-1i) =
i=2 i=1
n(n+1)(a1 — am) = n(n+ )ar — azg| < n(n+1) J2(a} +a3,.) <n(n+1)42

because a?} + a3,,, < 1. Equality occurs if a; = —az.;1 = L and

J2
ay) = 4adz =...= dyy, = 0.
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2. ifm=2nthen Y a;(m—-2i+1) =Y a;n-i)+1) =
=2

i=2

zn:a,-(Z(n —i)+ 1)+ Zil aiRn-i)+1) = zn:a,-(Z(n —-i)+1)- zn:CIZnH—i(z(n —i)+1)=
=2 i=n+1 =2 =2

S 201 =) + 1)1 = az).
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Thus, if m =2nthen Y |a;—a;| = 2n—1)(a1 —az) + 2 2n—i) + 1)(a; — ami—) <

1<i<j<2n+1 i=2



i(2(n—i) + (a1 —aw) = (&1 _“Zn)zn:(z(”—i) +1) =n%(a) —ax) = n*a; —axn| <
=1 i=1

n? [2(aT +a3,) < nJZ with equality if a1 = —az, = % and az = a3 =...= ami = 0.

Obtained in both cases results can represented by one inequality:
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with equality if a; = —a,, = — and a; = a3 =...= a1 = 0.
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