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Problem 2:

Let ABCD be a cyclic quadrilateral, and let diagonals AC and BD intersect at X.

Let C;, D; and M be the midpoints of segments CX, DX and CD, respectively.

Lines AD; and BC,; intersect at Y, and line MY intersects diagonals AC and BD at different
points E and F, respectively.

Prove that line XY is tangent to the circle through E, F and X.

< ABCD #—EEBENZEITER - BSHALKR AC M BD HRR X < C~ D; M1 M 7 AlR#RE CX
DX Al CD WoPRs - E#R AD, 1 BC; ERIR Y - H#AR MY EESR AR AC Al BD 2Rl IR AERR E
MF-BIHEAR XY BEZF8 E -~ F A X WEMEY] -




Problem 3:

Let m be a positive integer.

Consider a 4m x 4m array of square unit cells.

Two different cells are related to each other if
they are in either the same row or in the same

| [m] |
Oom

column.
No cell is related to itself.

Some cells are coloured blue, such that every

cell is related to at least two blue cells.
Determine the minimum number of blue cells.

Zm~A—EEREY  ZE—EERASEENE TRKAN
EI’J 4m x 4m FEF - YR M E A BB E T8 ﬁﬁAH—
7ek[E—3 - RIBMRILHE - Ec8AHEBE SHE -
—Jt LEETREENESR  FESEETREEZ DM
BERETTKHERE  BEEBEITRNER/NEE -




Problem 4 :

Two circles, w1 and w2, of equal radius intersect at different points X1 and
X2. Consider a circle w externally tangent to w1 at a point T1, and internally

tangent to w2 at a point T2. Prove that lines X1T1 and X2T2 intersect at a
point lying on w.

A {EFEEFNE w1 M w2 *E?’&ﬁ’\‘/f\ﬁ_ﬁ’]%‘j X1M X2 - ZR—EE w - B
T1 BRE w1 AN - 7£EF T2 BB w2 A - BEEAR X1T1 /M X2T2 B w W
—%‘j o




Problem 5:

Let k and n be integers such that k22 andk < n <2k -1.
Place rectangular tiles, each of size1 x k or k x 1,

on an n x n chessboard so that each tile covers exactly
k cells, and no two tiles overlap.

Do this until no further tile can be placed in this way.

For each such k and n, determine the minimum number
of tiles that such an arrangement may contain.

S kA N BEK - EE K K <n<2k-1-%n x n &
s SN | o msmmm Eﬂﬁlzﬁﬁgﬁ’ﬁ(d\%’ Kk x 1 EEEE
EBEHEZE K BE T  WHEEEAMEEBESE - —HEHKM
BIEEZUEEAAFANEESE ﬁ% HRBEEEN kKA n - T
BRI IO E N EEY -
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Problem 6 :

Let S be the set of all positive integers n
such that n4 has a divisor in the range n2 + 1,
n2+2,...,n2+ 2n.

Prove that there are infinitely many elements
of S of each of the forms 7m, 7m+1, 7m+2,
/m+5, 7m+6 and no elements of S of the form
/m+3 or 7m+4, where m is an integer.

TS RERABAELEEHE n WES » 18 n4 EEHE n2
+1-nN2+2~...-n2+2n A E—EKRE - 5500 S
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Problem 1:

Let n be an odd positive integer, and let x1, x2, .. ., xn
be non-negative real numbers.

Show that
_I]iliIl (x; + x7 1) < max (2z;Ti41),
i=1,...,n 7=1...Ln

where xn+1 = xl.

SnE—AFTHEEH - BS x1-x2.... xn 2IEEEY -

E%:(HH/=\E:I Xn"'l = Xl 3




Solution:

In what follows, indices are reduced modulo n. Consider the n differences
xk+1-xk, k=1,...,n.

Since n is odd, there exists an index j such that (xj+1 - xj )(xj+2 - xj+1) 2 O.
Without loss of generality, we may and will assume both factors non-

negative, so xj £ xj+1 < xj+2. Consequently,

I o 5 b
;.;PlllIln('Lk + Zjyq) ST+ x5 < 27 i1 S 2Ty < hnid‘{”@u Thil).



Problem:

Let n be an even positive integer, and let x1, x2, .. ., xn
be non-negative real numbers.

Show that
_I]iliIl (x; + x7 1) < max (2z;Ti41),
i=1,...,n 7=1...Ln

where xn+1= x1 does not exist.

SnAaE—ERHIEEE - BHS x1-X2.....xn BIEEEH -
E’_’éﬁﬂf\[j XN+q = Xﬂiﬁﬁ'_: 2




Solution:

In what follows, indices are reduced modulo n. Consider the n differences

xk+1-xk, k =1, , N.
for instance, xj = a, and xj+1 = b, where O < a < b, so the string of numbers is a,

b,a, b,a, ..., b.
Since n is even, there exists an index j such that (xj+1 - xj )(xj+2 - xj+1) 1< O
(xj+1 -xj)*(xj+2 - xj+1)=(b-a)*(a-b)<0,Hence

;111'11111 (x5 + x3 ) < :etff + j ZIJ_H < 22544 %542 1S knid‘{”@ TrThe1).
r=}....,Mm k=1....,

does not exist.



Thank you
very much!
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