5-th Taiwanese Mathematical Olympiad 1996
Time: 4.5 hours each day.

First Day

1. Suppose that, 3,y are real numbers in the intervd, 77/2) such thaior + 3 +
y=rm/4 and taro = " tan = b’ tany = o wherea, b, c are positive integers.
Please determine the valuesapb, c.

1 .
2. LetO<a <1 be areal number and lat< a; < a for j=1,2,...,1996. Show
that for any nonnegative real numbéss(j = 1,2,...,1996) with y1%3°2; = 1

it holds that
<1996 ) <1996 )\j) 1 2
Aidy — | < (a+—) :
i; le a; a

3. Let be given point#\ andB on a circle, and leP be a variable point on that
circle. Let pointM be determined bf as the point that is either on segm&at
with AM = MP + PB or on segmenPB with AP+ MP = PB. Find the locus of
pointsM.

Second Day
4. Show that for any real numbeas, ay, ... ,ags, not all the roots of the equation

agsx® 4 -+ +agxd + 3x2+ 2x+ 1 are real.

5. Determine integera, ay, . ..,agg = ap satisfying|ax_1 — ax| > 1996 for allk =
1,2,...,99, such that the number

m=max{|ax_1—a| | k=1,2,...,99}
is minimum possible, and find the minimum valué of m.

6. Let(an)y_o be a sequence of integers such that:

(i) foranym > n, m—ndividesgm— gn, and
(i) |gn| < nl9foralln>o0.

Prove that there exists a polynom@(x) such that, = Q(n) for all n.
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