‘Problem 1. A line in the planc is called sunny if it is not parallel to any of the 2-
and the line z 4+ y = 0. ¥
Let n > 3 be a given integer. Determine all nonnegative integers k such that there exist W-'

~ lines in the plane satisfying both of the following: p

RS for all positive integers a and b with a + 0 < n+ 1, the point (a,b) is on at least o

‘» exactly k of the n lines are sunny.

roblem 2. Let Q and T be circles with centres M and N, respectively, such that the radius

: ﬂ is EBB than the radius of I'. Suppose circles ) and T’ intersect at two distinet points A and BJ

! Line MN intersects 2 at C and T at D, such that points C, M, N and D lie on the line in tha.t-,
‘order. Let P be the circumcentre of triangle AC'D. Line AP intersects Q again at E' # A. Line AP
intersects I again at F # A. Let H be the orthocentre of triangle PMN.

Prove that the line through H parallel to AP is tangent to the circumcircle of triangle BEF.

(The orthocentre of a triangle is the point of intersection of its altitudes.)

Problem 3. Let N denote the set of positive integers. A function f: N — Nis said to be bonza if
fa) divides b — f()®
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Bai 1. Mot duong thang trong mat phang toa do duge goi la duong dnh ndng nén né khong song
song vdi truc z, truc y hay dudng thing 2 + y=0.

Cho s6 nguyéen duong n

2 3 ¢6 dinh. Xae dinh tat cd cac s6 nguyéen khong am k sao cho ton tai n
ditong tha

ang phan biét llong mat phang toa do thoa man dong thdi hai diéu kién sau:

« Vai moi s6 nguyén duong a vi bma a + b <

< n+ 1, diém (a;b) nam trén it nhit mot trong n
dutmg thing dé:

« Dung k trong s6 n dudng thing la dudng anh néing,

Bai 2. Cho cac duong tron Q va I’ ¢6 tAm tudng tmg la M va N sao cho ban kinh ctia 2 nhé hon
ban kinh cua I'. Gid sir cac du’dng tron Q va T cit nhau tai cic diém phan bigt A va B. Pudng thing
MN cit Q tai diem C va cft T tai diém D, sao cho thit tif cdc diém trén dudng thing dé lan leot 14
C, M, N vi D. Goi P la tAm dudng tron ngoai tiép tam gidc AC'D. Pudng thing AP cét lai Q tai
diém E # A. DPudng thing AP cit lai T tai diém F # A. Goi H 1A trye tam cua tam giac PMN.

Chitng minh rang dudng thing di qua H vi song song véi AP tiép xic voi duong tron ngoai tiép
tam giac BEF.

( Trice tdm cvia mot tam gide la giao diém ctia cac dudng cao ciia né.)
~ Y F 4 - a1 £
Bai 3. Ky hiéu Z-, 1a tdp hop céc sb6 nguyén duong. Mot ham so f: Zsg — Zo duge goi la tot

néu 2
b* — f(b)f® chia hét cho f(a)

vGi moi s6 nguyén duong a va b.
Xac dinh s thye ¢ nho nhét sao cho f(n) < cn véi moi ham so t6t f v moi 6 nguyén duong n.



