35-th Viethamese Mathematical Olympiad 1997
First Day

1. Let.¥ be a circle with cente® and radiuRR, andP be a fixed point in the plane
with OP = d < R. Let ABCD be a variable quadrilateral whose diagorilsand
BD are perpendicular and meetRatFind the maximum and minimum value of
the perimeter of the quadrilater&aBCD in terms ofR andd.

2. Letn > 1 be an integer not divisible by 1997. Define

. in . ]
a_|+@, i=12,...,1996;

. 1997 .
bj:H—TJ, j=12,...,n—1.

Let (c)p1°*° be the increasing sequence formed ofafieandb)s. Prove that
Ckr1— Ck < 2 for all k.

3. How many functions : N — N are there which satisfy

f(1)=1 and f(n)f(n+2)=f(n+1)24+1997 foralin?

Second Day

4. (a) Find a polynomidP with rational coefficients of the minimum degree such
thatP (v/3+V/9) =3+ V3.
(b) Does there exist a polynomi&@ with integer coefficients such that

Q(V3+V9) =3+V3?

5. Prove that for each positive integethere is a positive integensuch that 19—
97 is divisible by 2.

6. Let be given 75 points inside a unit cube, no three of whrehcallinear. Prove
that there exists a triangle with vertices in these points aea not exceeding
7/72.
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