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1. It's equivalent to prove x2y2 :;:::: (ac + bd)2 as all the numbers are nonnegative. This
is true s ince 

x2y2 = (a2 + b2)(c2 + d2)
= (ac)2 + (bd)2 + a2d2 + b2c2

:;:::: (ac)2 + (bd)2 + 2(ac)(bd) AM-GM
= (ac + bd)2.

2. Let the tangent at P meet the tangent at R at the point S. Let 0 be the centre of
r1. Then ORST is a s quare. Hence LKPR = LRPS = 45°. Also LNPS = LNKP = 

LPMS = LMPK. Thus LMPR = LRPN. 
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3. Let ai = maxSi, bi = minSi and s uppos e that t1 = min{ti}. For each j, if 81 nSj i=
0, then a1 :;:::: b j. Therefore a1 E Sj.

Note: Problem 4 in the Senior Section is the general vers ion. 

4. Replace 2011 by any pos itive odd integer n. We firs t s how by induction that am 
= 

3m2n-m - 1 for m = 0, 1, ... , n - 1. This is certainly true for m = 0. Suppos e 
it's true for s ome m < n - 1. Then 3am 

+ 1 = 3m+l2n-m - 2. Since n- m > 1,
the odd part is 3m+l2n-m-l - 1 which is am+l· Now an-1 = 3n-121 - 1. Thus
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