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1. Let O be the circumcentre and H the orthocentre of the acute-angled

triangle ABC. Show that the minimum value of OP + HP, as P varies

over the perimeter of the triangle, is exactly the circumradius of ABC.

2. Show that {n\/§ } > n+/§ for every positive integer n. Show also that, for

every real ¢ > 1, there exists a positive integer n such that {n\/g} <3

[ For any positive real z, the symbol {z} denotes the fractional part of z,
in other words the part of x to the right of the decimal point — for example,
we have {3 - 1415} = 0 - 1415. |

3. The function F' is defined on the non-negative integers and takes non-
negative integer values. For every non-negative integer n it satisfies

(i) F(4n) = F(2n) + F(n)

(i) F4n+2)=F(4n) +1
(iii) F(2n+1) = F(2n) + 1.
Show that, for any positive integer m, the number of integers n with 0 <
n < 2™ satisfying F'(4n) = F(3n) is precisely F(2mT1).



