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In order to show that m > 2, for arbitrary € > 0 we present equilateral
triangles T1, ..., Ts with side lengths a1 < --- < a5 such that af +---+ a§ >
2 — € that cannot cover T'. Let

5=—, (11=(12=(13=5, (14=(1.5=1—55.

Indeed,
a?+---+a2>2-20=2—c¢.

Let us pin congruent equilateral triangles U, V', W with side
length 24 to the vertices of T as shown in figure 2. On applying
T3 and Ty to T, cach of T3 and T4 can meet at most one of
the triangles U, V', W. Hence, there is a triangle among U,
V', W which is not met by T3 and Ty, say U has this property.
But the combined area of Ty, Ta, T3 is less than the area of
U, so Ty, T, T3 cannot cover U. This completes both our
counterexample and the proof that m > 2.

Figure 2
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Next we look at solutions for the 48" IMO Bulgarian Team, First Selection
Test, given at [2010: 275].

1. The sequence {a;}$2, is such that a3 > 0 and an41 = 1_‘"_# forn > 1.

1 .
n = - bl
(a) Prove that a,, < eT forn > 2

(b) Prove that there exists n such that a, > ﬁ.

Solved by Arkady Alt, San Jose, CA, USA; and Chip Curtis, Missouri Southern
State University, Joplin, MO, USA. We give the solution by Alt.

Since a,, > 0,n > 1 then

S L (L)
an+1—1+a% ai.{.l_ an+an
1 1 1
= 5 =5+a2l+2 < b1 =b, +2+ —,
a a b
n+41 n n
1

where b,, := P > 1 and we will prove:

a) by > 2n for n > 2;

b) There is n such that b,, < %.
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a) Since by+1 = by, + 2 —|— - > b, + 2 and b2 > 4, by induction b, > 2n.

b) Since by, > 21 for n > 2 then bpyq = b,,+2+bi < bn+2+%,n > 2
and, therefore, "

n

bn+1—b2=2(bk+1—bk Si( —)22("_1)4‘%(’171—1):

k=2

n

where h, = Y l Thus,
k=1 n

bn+1Szn_g+%hn+b2<2(n+1)+%hn+1+b27 n > 2

— b, < 2n+%hn+bz, n>3.
Note that by, < v2n, n € IN. Indeed, by the Cauchy Inequality we have
n
<no ¥t
k=1
and

gki 2 —1+Z( —)=1+1-1<2.

Since 100" =2n+ %7 2" dnd h, < v/2n then it suffices to prove that there

n such that 1\/ + b2 < 2 = 49b; < V2n (V2n — 2).
It is easy to see that the latter inequality holds for any

{492b§ 512}
n > ng = max y— ¢ -
2 8

Another variant of ending solution (b):

1 2n + 1\/2n—|—bz
Since 2n < b, < 2n + 5\/277, +byand im —2 — — 2
n—oo

n

then lim bn _ 2 and, therefore, for any € > 0 there is ng € IN such that

n—>00

bn <24¢e <= b, < (24 ¢)n for all n > ng (). In particular for € = 2

49
2 100n
we have b, < (2+E)n— 19

for all n > ng (429)
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That completes the Corner for this issue.



