= 2—2(a2+b2—|—02).

Now

1\ 2 1\ 2 1\2 2 )1
a2+b2—|—c2=<a——> +<b__) +<C——> +M_§2

1
3 3 3 3 3’

so that 1 +a? 4+ b2 +c2 > 2 -2 (a® + b? + c2).

This proves (1) and completes the solution.

Solution 2 by Albert Stadler, Herrliberg, Switzerland.
By the AM-GM inequality,

1+a 14+b 14c¢ a+a2+b+b2+c+c2
+ +
be ca ab abc

L+a®+0*+¢
abc

(a+b+c)+a2+ b+
abc

(2a% + 2bc) + (202 + 2ca) + (2¢* + 2ab)
abc

4a\/b_c+b\/£+cx/%

abce

Y

_|_

K“
9]

&‘@‘
Q‘Q“‘

The conclusion follows since
1

1
> .
VTY TN 2? +y? =y

(Note that this inequality is equivalent to z? + y? — xy > 2y which is obviously true.)

Also solved by Arkady Alt, San Jose, CA; Dionne T. Bailey, Elsie M.
Campbell, and Charles Diminnie (jointly), San Angelo, TX; Bruno Salgueiro
Fanego, Viveiro, Spain; David E. Manes, Oneonta, NY; Titu Zvonaru,
Comanesti, Romania jointly with Neculai Stanciu, Buzau, Romania, and the
proposer.
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Solution 1 by Anastasios Kotronis, Athens, Greece The summands being all
positive we can sum by triangles :

+oo + + -
XO:O XO:O _ Z nm = XO:O ?:11(7? —0)¢
n=1m=1 n + m kne Nk+l=n (n + m) n=2 n

1R (n—1)n 1) 1 1
Z"—“)=52 (n + ))!

n 2 n=2 (77/ -2
- 1+°°(n+3)_1§°1dm"+3
64 nl 64~ nl de le=1
n=0 n=0
1d Jrzo:o a3 _ 1d(z®e")
- 6dx \ &~ nl e=1 6 dr le=1
n=0
2
3

Solution 2 by Arkady Alt, San Jose, CA

. . 1<
Let Kk = m+n. Then m = k — n and domain of summation { =" can be represented

1<m

2<k
as ¢ 1 <n<k-—1. Hence,

m=k—mn
oo o0 oo k—1 0o k—1 o k—1
nm n(k—n) 1 1
= =>» =Y nk—=n)=>» —>» n(k—n)
niz:lmz::l (n + m)' kX::Zrtz::l k! kX::Q k! n=1 162::2 k! n=1
Since
k—1 2
k* (k-1 k—1Dk(2k -1
Saom = FE=D_ E=DrEi-y
n=1
_k 2 2
= 6(:')/c — 3k — 2k +3k—1)
_ k(®-1)
= 5 ,
then
DI I D Ip
n=1m= 1(n+m)' 6k:2
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k=0
- (S
- %;%Jr%g(k—lw
S

I
[]8
| =
7N
N | —
+

| —
N—

I
Wl N
=

Solution 3 by the proposer

2e
The series equals 3 First we note that for m > 0 and n > 1 one has that

Thus,

EREERE _ml 1)t
/0:1: (1—2)"Ydz=B(m+1,n) = OEaT
0o oo n-m B oo oo n 1 /1 ey ,,n—]d”
_ 1 0 n ne1) 0o M ’
A Eatme) (St
— /1 (1 + i n (1 _ x)n—l) - retdr
0 n=2(n_1)'

L R S e LR < () L B
" <1+n§2 TEDI> (n—l)!) !



and the problem is solved.

Also solved by Kee-Wai Lau, Hong Kong, China; Paolo Perfetti, Department
of Mathematics, “Tor Vergata” University, Rome, Italy, and Albert Stadler,
Herrliberg, Switzerland.
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