11-th Indian Mathematical Olympiad 1996

1. (a) Show that, for any positive integerthere exist distinct positive integexs
andy such thak+ j dividesy+ jfor j=1,2,....n.
(b) If for some positive integers andy, x+ j dividesy+ j for all positive
integersj, show thatx =y.

2. LetC; andC; be two concentric circles in the plane with raRiand R respec-
tively. Show that the orthocenter of any triangle inscribe@; lies in the interior
of C,. Conversely, show that every point in the interioi®fis the orthocenter
of some triangle inscribed iG; .

3. Solve in real numbeig b, ¢, d, e the following system of equations:

3a=(b+c+d)3 3b=(c+d+e)?3 3c=(d+e+a)d
3d=(e+a+b)3 3e=(at+b+c)

4. Find the number of ordered triplé8, B,C) of subsets of a given-element set
X suchthaAc BC C.

5. The sequenc@n)nen is defined byay = 1,a, =2, and
any2 =2ap1—an+2 forn>1.

Prove that for anyn, amam: 1 is also a term of the sequence.

6. Given a & x 2n array of O's and 1's containing exactly2eros, show that it is
possible to remove all the zeros by deleting samews andn columns.
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