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題⽬翻譯



題⽬原⽂

題⽬#1

Determine al l  real  constants t  such that whenever a ,  b ,  c are
the lengths of the sides of a tr iangle ,  then so are a^2 + bct ,
b^2 + cat ,  c^2 + abt.

題⽬翻譯

判斷所�實常�t使得只�在a,b,c為⼀三⾓形的�⻑下�a^2 + bct ,
b^2 + cat ,  c^2 + abt可形成另⼀三⾓形



題⽬原⽂

題⽬#2

Let D and E be points in the interiors of sides AB and AC,
respectively ,  of  a tr iangle ABC, such that DB = BC = CE.  Let the
l ines CD and BE meet at F .  Prove that the incentre I  of  tr iangle
ABC, the orthocentre H of tr iangle DEF and the midpoint M of
the arc BAC of the circumcircle of tr iangle ABC are col l inear .  

題⽬翻譯

在三⾓形ABC��D,E�別為線段AB,線段AC上的點�使得DB=BE=EC。
CD跟BE的交點為點F�試證明三⾓形ABC的�⼼I�三⾓形DEF的�⼼M
三⾓形ABC的��圓上�BAC的中點M�IFM三點共線�



題⽬翻譯

題⽬#2

在三⾓形ABC��D,E�別為線段AB,線段AC上的點�使得DB=BE=EC。
CD跟BE的交點為點F�試證明三⾓形ABC的�⼼I�三⾓形DEF的�⼼M
三⾓形ABC的��圓上�BAC的中點M�IFM三點共線�



題⽬原⽂

題⽬#3
We denote the number of posit ive divisors of a posit ive
integer m by d(m) and the number of dist inct prime divisors of
m by ω(m).  Let k be a posit ive integer .  Prove that there exist
inf initely many posit ive integers n such that ω(n) = k and d(n)
does not divide d(a^2 + b^2) for any posit ive integers a ,  b
satisfying a + b = n.

題⽬翻譯
我們�d(m)來表�⼀正整�m的正除�的�量��ω(m)來表�⼀正整�
m的質除�的種�的�量�設⼀正整�k�證明對於�意正整�a,b�存在
�限個正整�n使得ω(n) = k且d(n)不整除d(a^2+b^2)



題⽬原⽂

Determine al l  integers n ≥ 2 for which there exist integers
x1 ,  x2,  .  .  .  ,  xn−  satisfying the condit ion that i f  0 < i  < n ,
     0 < j  < n ,  i  6= j  and n divides 2i  + j ,  then xi  < xj  .  

題⽬翻譯

題⽬#4

判斷所�⼤於2的整�n使得存在⼀��整�                          �⾜�
件��果0 < i  < n ,  0 < j  < n 且  2i  + j  整除  n �則



題⽬原⽂

題⽬#5
Let n be a posit ive integer .  We have n boxes where each box
contains a non-negative number of pebbles.  In each move we are
al lowed 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 init ia l  configuration of pebbles is cal led solvable i f  i t
is possible to reach a configuration with no empty box,  in a
f inite (possibly zero) number of moves.  Determine al l  init ia l
configurations of pebbles which are not solvable,  but become
solvable when an addit ional  pebble is added to a box,  no matter
which box is chosen.



題⽬翻譯

題⽬#5
使n為正整��我們�n個�⼦�每個�⼦都裝了�負�個鵝卵⽯�每⼀
部⾏動中我們可�從我們所�擇的�⼦中拿�兩個鵝卵⽯�丟掉⼀個並把
另⼀個放�我們�擇的其��⼦(��出的�⼦不同)�⼀組初��置鵝卵
⽯�果�在�限步⾏動(可�為�)下�成���的�置則稱�初��置為
���判斷所�初��置在增加額�⼀個鵝卵⽯⾄�意�⼦�可從��變
���



題⽬原⽂

題⽬#6

 Determine al l  functions f  :  R →  R satisfying the condit ion
     f(y^2 + 2xf(y) + f(x)^2 )  = (y + f(x))(x + f(y)) 
     for al l  real  numbers x and y

題⽬翻譯

判斷所�實函�在x,y為實�的�況下�⾜�件�
     f(y^2 + 2xf(y) + f(x)^2 )  = (y + f(x))(x + f(y)) 



題⽬�析



題⽬�析

題⽬#1

原本三⾓形三��別為(a ,b ,c)和(a^2+bct,  b^2+cat ,  c^2+abt)
�兩個三⾓形三個�同除c ,c^2 ��a/c=x,  b/c=y
變為(x ,y , 1)  (x^2+yt ,  y^2+xt ,  1+xyt)跟原題⽬�價
三⾓形的兩�⼤於�三�
�⻑⼤於�



題⽬原⽂

題⽬#1

�下�析各項�件
x>0 ,y>0 ,1>0 ,x+y>1 ,x+1>y, y+1>x跟���項�件可得右�x,y的�圍

x^2+yt>0, y^2+xt>0, 1+xyt>0�三個�件都可得出t>0
x^2+yt+y^2+xt>1+xyt

x^2+yt+1+xyt>y^2+xt,y^2+xt+1+xyt>x^2+yt�兩項因為�形對稱x=y所��價
�值會發⽣在�界上

題⽬�析



題⽬#1

�x+y=1 =>x=(1-y)代�x^2+yt+y^2+xt>1+xyt
(1-y)^2+yt+y^2+(1-y)t > 1+(1-y)yt
2y^2-2y>(-y^2+y-1)t
t>(2y^2-2y)÷(-y^2+y-1)    (在0<y<1 ,-y^2+y-1<0)
t≥2÷3   (=成⽴因為x+y=1不在�圍)

題⽬�析



題⽬原⽂

題⽬#1

�x-y=1 =>x=(y+1)代�x^2+yt+y^2+xt>1+xyt
(y+1)^2+yt+y^2+(y+1)t > 1+(y+1)yt
2y^2+2y>(y^2-y-1)t
t>(2y^2+2y)÷(y^2-y-1)    (在0<y<(1+✓5)÷2,y^2-y-1<0)
t≥0   (=成⽴因為x-y=1不在�圍)
t<(2y^2+2y)÷(y^2-y-1)    (在y>(1+✓5)÷2,y^2-y-1>0)
t≤2    (=成⽴因為x-y=1不在�圍)

題⽬�析



題⽬原⽂

題⽬#1

�x-y=-1 =>x=(y-1)代�x^2+yt+y^2+xt>1+xyt
(y-1)^2+yt+y^2+(y-1)t > 1+(y-1)yt
2y^2-2y>(y^2-3y+1)t
t>(2y^2-2y)÷(y^2-3y+1)    (在 1<y<(3+✓5)÷2,y^2-3y+1<0)
t≥0   (=成⽴因為x-y=1不在�圍)
t<(2y^2+2y)÷(y^2-y-1)    (在y>(3+✓5)÷2,y^2-3y+1>0)
t≤2    (=成⽴因為x-y=1不在�圍)

題⽬�析



題⽬原⽂

題⽬#1

�x+y=1 =>x=(1-y)代�x^2+yt+1+xyt>y^2+xt
(1-y)^2+yt+y^2+(1-y)t > 1+(1-y)yt
(-y^2+3y-1)t>2y-2
t<(2y-2)÷(-y^2+3y-1)    (在0<y<(3-✓5)÷2,-y^2+3y-1>0)
t≤2   (=成⽴因為x+y=1不在�圍)
t>(2y-2)÷(-y^2+3y-1)    (在(3-✓5)÷2<y<1 ,-y^2+3y-1<0)
t≥0   (=成⽴因為x+y=1不在�圍)

題⽬�析



題⽬原⽂

題⽬#1

�x-y=1 =>x=(y+1)代�x^2+yt+1+xyt>y^2+xt
(y+1)^2+yt+y^2+(y+1)t > 1+(y+1)yt
(y^2+y-1)t>-2y-2
t<(-2y-2)÷(y^2+y-1)    (在0<y<(-1+✓5)÷2,y^2+y-1<0)
t≤2   (=成⽴因為x+y=1不在�圍)
t>(-2y-2)÷(y^2+y-1)    (在y>(-1+✓5)÷2,y^2+y-1>0)
t≥0   (=成⽴因為x+y=1不在�圍)

題⽬�析



題⽬原⽂

題⽬#1

�x-y=-1 =>x=(y-1)代�x^2+yt+1+xyt>y^2+xt
(y-1)^2+yt+y^2+(y-1)t > 1+(y-1)yt
(y^2-y+1)t>2y-2
t>(2y-2)÷(y^2-y+1)    (在y>1 ,y^2-y+1>0)
t≥2÷3   (=成⽴因為x+y=1不在�圍)

題⽬�析



題⽬原⽂

題⽬#1

整理�上�件可得2÷3≤t≤2 

題⽬�析



題⽬�題



題⽬原⽂

題⽬#1

Determine al l  real  constants t  such that whenever a ,  b ,  c are
the lengths of the sides of a tr iangle ,  then so are 

     ab + (c^2)t ,  bc + (a^2)t ,  ac + (b^2)t .

題⽬翻譯

判斷所�實常�t使得只�在a,b,c為⼀三⾓形的�⻑下�ab +
(c^2)t ,  bc + (a^2)t ,  ac + (b^2)t可形成另⼀三⾓形


