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Problem 1.

%<$

Prove that for every irrational real numbers @, there are irrational real numbers b and b' so

that @ +b and ab' are both rational while ab and a +b' are both irrational.

£
"QJ b= e fﬂi_lffh (Il abe=8. 534

a’ b? + c? S i

Ja+a*)(a+5%) Ja+4ﬁx1+ch Ja +cH(1 +a’) 3

m

Problem 2.

Let a,b and ¢ be positive real numbers such that abc = 8. Prove that
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a’ b? c? i

+ + =
Ja+a)a+p") Ja+pHa+c) o+ +a’) 3

HET T MW /[F g 1501 35[]’?‘/ 2005 flat = EPV= FPY .
Prove that there exists a triangle which can be cut into 2005 congruent triangles.
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Problem 4.

In a small town, there are 7 X7 houses indexed by (i,j) for 1<i,j<n with (l,l) being

the houses at the top left corner, where i and j are row and column indices, respectively. At
time 0, a fire breaks out at the house index by (l,c) , where ¢ <% During each subsequent time
interval [t,t + l] ,the fire fighters defend a house which is not yet on fire while the fire spreads to
all undefended neighbors of each house which eas fire can no longer spread. At most how many
houses can be saved by the fire fighters?

Ahouse indexed by (i, /) is a neighbors of a house indexed by (k,1) if |i —k|+|j 1| =1

FEhiE:

k= F1Y ABC 1 EﬁM@ NIl AB== AC % F{fifH MB=BC=CN - —J RZ= rojHI#= =
FIT) ABC Ut =2 Py A 5 o JLI') RS2 A5 MN/BC [V fifi

Problem 5.

In a triangle ABC, points M and N are on sides 4B and AC, respectively, such that MB=BC=CN. Let

R and r denote the circumradius and the inradius of the triangle ABC, respectively. Express the ratio

MN/BC in terms of R and r.
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