
Flanders Mathematical Olympiad 1991

Final Round

1. Show that the numbern = 111. . .11, consisting of 1991 digits 1, is not prime.

2. (a) Show that for everyn ∈ N0 there is exactly one positive real numberx such
thatxn

+ xn+1
= 1. Denote thisx by xn.

(b) Find lim
n→+∞

xn.

3. An equilateral triangleABC and a pointX on sideAB different fromA andB are
given. Consider unique pointsY andZ on sidesBC andCA, respectively, such
that△XYZ is equilateral. Assuming that the area of△XYZ is half the area of

△ABC, find the ratios
AX
XB

,

BY
YC

,

CZ
ZA

.

4. A word of lengthn consisting of digits 0 and 1 is called abit-string of length
n (for example, 000 and 01101 are bit-strings of length 3 and 5.) Define the
sequences1,s2, . . . of bit-strings of lengthn ≥ 2 as follows:

(1) s1 is the bit-string 00...01, consisting ofn−1 zeros and a 1;

(2) si+1 is obtained as follows:

1◦ Remove the leftmost digit ofsi. This results in a bit-stringt of length
n−1.

2◦ Examine whether the bit-stringt1 (i.e. t followed by a 1) has already
occured in{s1,s2, . . . ,si}. If it has not, takesi+1 = t1; otherwise, take
si+1 = t0.

For example, forn = 3 we haves1 = 001→ s2 = 011→ s3 = 111→ s4 = 110→
s5 = 101→ s6 = 010→ s7 = 100→ s8 = 000→ . . . )

Prove that ifN = 2n, then the bit-stringss1,s2, . . . ,sN (all of lengthn) are all
different.
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