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e Determine all real constants t such that whenever a, b, c are

the lengths of the sides of a triangle, then so are aA2 + bct,
bA2 + cat, cA2 + abt.

=ISERE:

e JIETFFEE R tFEREFa,b,cAaA— =&
bA2 + cat cA2 + abtB|[FERI S —=8F

=~ N > aA2 + bct,

NG
(s
Ry
(i




Let D and E be points in the interiors of sides AB and AC,
respectively, of a triangle ABC, such that DB = BC = CE. Let the
lines CD and BE meet at F. Prove that the incentre | of triangle
ABC, the orthocentre H of triangle DEF and the midpoint M of

the arc BAC of the circumcircle of triangle ABC are collinear.
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We denote the number of positive divisors of a positive
integer m by d(m) and the number of distinct prime divisors of
m by w(m). Let k be a positive integer. Prove that there exist
infinitely many positive integers n such that w(n) = k and d(n)
does not divide d(aA2 + bA2) for any positive integers a, b
satisfying a + b = n.
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Determine all integers n 2 2 for which there exist integers
r1,T2,...,Tn-1satisfying the condition that if O < i < n,
O<j<n,i6=jand n divides 2i + j, then Ti <Tj
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Let n be a positive integer. We have n boxes where each box
contains a non-negative number of pebbles. In each move we are
allowed to take two pebbles from a box we choose, throw away
one of the pebbles and put the other pebble in another box we
choose. An initial configuration of pebbles is called solvable if it
IS possible to reach a configuration with no empty box, Iin a
finite (possibly zero) number of moves. Determine all initial
configurations of pebbles which are not solvable, but become
solvable when an additional pebble is added to a box, no matter
which box is chosen.
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Determine all functions f : R R satisfying the condition

flyA2 + 2xf(y) + f(x)A2 ) = (y + f(x))(x + f(y))
for all real numbers x and y
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e BEAR=ZAF=ZEDANA(a,b,c)f(ar2+bct, bA2+cat, cA2+abt)

o KM ME =B ={EZ[FEPRc ,cA2 > Tal/c=x, b/c=y
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o Ex+y=1=>x=(1-y)XAXA2+yt+yA2+xt>T+xyt

o (1-y)A2+yt+yA2+(1-y)t > 1+(1-y)yt

e 2yAN2-2y>(-yA2+y-1)t

e t>(2yA2-2y)+(-yA2+y-1) (TEO<y<1,-yA2+y-1<0)

¢ t22+3 (=M AAXx+y=1F1EEEE)




e BEix-y=1=>x=(y+1)NAXA2+yt+yA2+xt>T+xyt

o (Y+1)A2+4yt+yA2+(y+1)t > T+(y+1)yt

e 2yAN2+2y>(yA2-y-1)t

o t>(2yA2+2y)+(yA2-y-1) (TEO<y<(1+ 5)+2,yA2-y-1<0)

e t20 (:}ﬂZﬁ k;,?i',x—yﬂZ;T:_:%ﬁﬁ)
o t<(2yA2+2y):(yA2-y-1) (FEy>(1+ 5)+2,yA2-y-1>0)
o t<2 (=R AAZx-y=1F1EE)




e FEix-y=-1=>x=(y-1)LAXA2+yt+yA2+xt>1+xyt

o (y-1A2+yt+yA2+(y-1)t > 1+(y-1)yt

e 2yN2-2y>(yA2-3y+1)t

e t>(2yA2-2y)+(yA2-3y+1) £1<y<(3+ 5)+2,yA2-3y+1<0)

e t20 (:}ﬁﬁk%x—yﬂx?&?%ﬁﬁ)
o t<(2yA2+2y)+(yA2-y-1) (fEy>(3+ 5)+2,yA2-3y+1>0)
o t<2 (=R AAZx-y=1F1EE)




o x+y=1 =>x=(1-y)LAXA2+yt+1+xyt>yA2+xt

o (1-y)A2+yt+yA2+(1-y)t > 1+(1-y)yt

e (-yA2+3y-1)t>2y-2

e t<(2y-2)+(-yA2+3y-1) (f£EO<y<(3- 5)+2,-yA2+3y-1>0)

o t<? (:}ﬁﬁk%x+y=1$7§%ﬁ§)
e t>(2y-2)+(-yA2+3y-1) (f£(3- 5)=+2<y<1,-yA2+3y-1<0)
e t20 (=R ILABZx+y=1RTEZHE)




o Fx-y=1=>x=(y+1)LAXA2+yt+1+xyt>yA2+xt

e (V+1)A2+yt+yA2+(y+1)t > 1+(y+1)yt

o (yA2+y-1)t>-2y-2

o t<(-2y-2)+(yA2+y-1) (fEO<y<(-1+ 5)+2,yA2+y-1<0)

o t<? (:}ﬂif_lji%x+y:1$72_:%ﬁ§)
o ©>(-2y-2)+(yA2+y-1)  (fEy>(-1+ 5)+2,yA2+y-1>0)
e t20 (=R ILABZx+y=1RTEZHE)




o fRix-y=-1=>x=(y-1)FXAXA2+yt+1+xyt>yA2+xt
o (y-1A2+yt+yA2+(y-1)t > 1+(y-1)yt

e (yA2-y+1)t>2y-2
o t>(2y-2)+(yA2-y+1) (7Ey>1,yA2-y+1>0)

¢ t22+:3 (=LA AXx+y=11TE&0
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e Determine all real constants t such that whenever a, b, c are

the lengths of the sides of a triangle, then so are
ab + (cA2)t, bc + (aA2)t, ac + (bA2)t.
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