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1. Show that among any four points in a unit circle, there exist two whose distance
is at most

√
2.

2. Supposef : N → N is a function satisfying:

(i) f (n + f (n)) = f (n) for all n;

(ii) For somen0 ∈ N, f (n0) = 1.

Prove thatf (n) = 1 for all n ∈ N.

3. Express∑n
k=1[

√
k] in terms ofn anda = [

√
n].

4. A circle C touches the edges of an angleXOY , and a circleC1 touches these
edges and passes through the center ofC. Let A be the second endpoint of the
diameter ofC1 containing the center ofC, and letB be the second intersection
point of this diameter withC. Prove that the circle centered atA passing through
B touches the edges of∠XOY .

5. Find all integersx,y,z satisfyingx2 + y2 + z2 = 2xyz.

6. Find the smallest integerk for which there exist two sequences(ai) and (bi),
i = 1,2, . . . ,k, such that:

(i) ai,bi ∈ {1,1996,19962
, . . .} for all i;

(ii) ai 6= bi for all i;

(iii) ai ≤ ai+1 andbi ≤ bi+1 for i = 1, . . . ,k−1;

(iv) ∑k
i=1 ai = ∑k

i=1 bi.

7. LetAn be the set of all real nhumbers of the form

1+
a1√

2
+

a2

(
√

2)2
+ · · ·+ an

(
√

2)n
, a j ∈ {−1,1}.

Find the number of elements ofAn, and find the sum of all products of two
distinct elements ofAn.

8. In an acute triangleABC with AB 6= AC, let V be the intersection of the angle
bisector ofA with BC, and letD be the foot of the altitude fromA. If the circum-
circle of△AVD meetsCA again atE andAB atF , show that the linesAD,BE,CF
concur.
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www.imomath.com


