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1 Problem Statement

The motivation for the problem to be presented is based on Newton’s identity which states
that

k
Z Y epi (@1, .. xn)pi(n, ..., xp) =0,

i=k—n

for all £ > n > 1, where eg(z1,...,zy), for k > 0, is the sum of all distinct products of k
distinct variables, and py(z1,...,2,) = > i o¥, where k > 1.

2 Problem

For n > 3, if

-1 2
Z‘/ET]CL =Yn-1=T" _27

then

—

n—
=y, =n+n-—2.
k=1
Essentially, y1,v2,¥3 - ..y, are in arithmetic progression(A.P) whose first term is 2n — 2 and
common difference is n.



3 Special Cases

CASE n=3:

We see when n = 3 that

r1 + x0 =4,

x4 23 =T1.

Now, we need to show that x$ + 23 = 10.

‘We know that

x:f + x% = (z1+ x2)3 — 3z122(21 + 22),

(.’IZ? + .%'g) =64 — 12x129.

Also, we know that

Putting (2) in

(xl + $2)2 — (.75% + LU%) = 2.751$2,
42 — 7= 2%11‘2,
1Ty = —

(1), we see that
xi’ + mg = 10.

And indeed,
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CASE n—=4:

We see when n = 4 that

T1+ T2+ 13 =06,
x%—i—x%—{—x%:lo,
T3+ oy 4+ ah = 14.

Now, we need to show that x{ + x5 + 23 = 18.

We know that

x% + x% + m% =(x1+mz2+ x3)2 — 2(z122 + 273 + T123),

10 = 36 — 2(.7}1:E2 + xox3 + x1$3),



122 + Tox3 + 123 = 13,
(129 + 223 + 331953)2 = 169,
wied + wied 4+ 232t 4 2w wows (2 + 2o + 23) = 169,

rixl + x%m% + m%x% + 12212023 = 169,

(2% + 23 + 23)? — (¢ + a5 + 25)
2

+ 12212923 = 169. (3)

Also, we know that

2, .2 2
3+ xd + x% — 3z1moxs = (v1 + @2 + x3) (2] + x5 + 5 — T1x2 — TaTy — T1T3),

we have

14 — 31’1%’2.273 = 6(10 — 13),

32
T1X2X3 — ? (4)

Putting (4) into (3), we have

And indeed, if

10° - (x;*;x;l 8 4y (332) — 169,

x%—l—x%%—x%:l&
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) +i+/384a — (3a(a — 6))2> . <3a(a —6) —i\/384a — (3a(a — 6))2>

6

+

(_3a(a —6) —i\/384a — (3a(a — 6))2
6

3

_l’_

<_3a(a —6) —iy/384a — (3a(a — 6))2
6

4
=18.

then
ot <3a(a —6 =

5 [ —3a(a—6) +iy/384a — (3a(a — 6))2 ?
a“+ 6or

. (—3a(a —6) +iy/384a — (3o — 6))2>3
a”+ 6or

4 (—3a(a—6) +iy/384a — (3@(&—6))2>4
o+ 6or

_l’_
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(_3a(a —6) —i/384a — (3a(a — 6))2
6c



4 Conclusion

We have proven the special cases n = 3 and n = 4 of our claim. To prove higher cases of
n using the method used here(which is inefficient to prove all the cases of n) is long and
complicated. We hope a profound technique will be used to prove every integer n.
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