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A Optiver

DERIVATIVES TRADING

Problem A (Proposed by John Scholes)
Define the sequence {u, } by u1 =1, u, 41 = 1+ (n/uy). Prove or disprove that

up —1 < vn < uy.

Problem B (Folklore)
Given a non-degenerate tetrahedron (whose vertices do not all lie in the same plane),
which conditions have to be satisfied in order that the altitudes intersect at one point?

Problem C (Proposed by Jan Draisma)
Let e be a positive integer, and let d be an element of {0,1,2,...,3¢}. Show that the

polynomial
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in the three variables x, y, and z is not divisible by x + y + z unless d = 1.

Problem * (Proposed by Farideh Firoozbakht)

For a positive integer 1, o(n) is defined as the sum of the divisors of 1, including 1, and
¢(n) is the Euler phi (or totient) function. Let ¢(n) = o(n)/¢(n). Forn = 2,3,6,12,14
and 15, ¥(n) is an integer (respectively 3,2,6,7,4, and 3). Does there exist, for every
integer k, an integer n such that {(n) = k.

As a reference, see: http:/ /www.research.att.com/~njas/sequences/A055234



