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*,3& Problem 1

The positive integers ao, a1, a2, « « . , A3030
satisfy 2an.. =an.1++4a, forn=0,1,2,...,3028.
Prove that at least one of the numbers a,, a4, a2, . . . , @3030 is divisible by 2%°2°,

E%ﬁ aO, a1, a2, soe 9 d3030 ﬁﬂ
2an.2= ant4a, #H¥ n=0,1,2,...,3028 °
5280 Qg, A1, Az, ... 5 Az030 PEDE—(EIBRTLAEH 2792985 o
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¢ Problem2

Find all lists (x4, X2, . . . , X2020) Of NnON-negative real numbers such that the
following three conditions are all satisfied:

(i) X1 < X2 =<...=< X2020;

(i) X2020 < X4+ 1;

(iii) there is a permutation (y4, Y2, . . . , ¥2020) Of (X1, X2, . . . , X2020) SUCh that
2020 2020

Z((wi+1)(yz—|—1 —8Zx

i=1
A permutation of a list is a list of the same length, W|th the same entries, but
the entries are allowed to be in any order. For example, (2, 1, 2) is a

permutation of (1, 2, 2), and they are both permutations of (2, 2, 1).
Note that any list is a permutation of itself.
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0 Problem 2

R FrBERmEL T =EFRFIIEER BB ((Xq, X2y . « « 5 X2020) -

(i) X4 = X2 =< ... =< Xa020; > BNEYFZEIFIERLAY ©

(ii) X2020 < X4+ 1 > BIRFIVRKEFREBR/IMEM 1L ©

(iil) FE— BT (Y1, Y2y - - + 5 Y2020) > ERB(X1, X2y« « « 5 X2020) BI—EHEF > {EFF

o 2020 2020
-8 D (o4 1)+ D) =8
1=1

HIFIR SIS — EREI R T RER Y - BHNERPNARRUIINTE 8
ERFET AR o Bl > 83 (2,1,2) B (1,2,2) W—MEHF > MELEHT @
(2,2,1) B9HESI - EABFIEBRE B SH—BH -
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@ Problem 3

Let ABCDEF be a convex hexagon such that ZA=42C=ZEand £4B=4D=
£F and the (interior) angle bisectors of £ZA, £C, and £E are concurrent.
Prove that the (interior) angle bisectors of B, 2D, and £F must also be
concurrent.
Note :that £A = £ZFAB. The other interior angles of the hexagon are
similarly described.

=% ABCDEF &M 758H » 819 £A=2C=ZEH 2B=ZD=ZFiEH LA
£2CH 2ERY () AFRLHHER o
5688 2B~ 2Dl 2F B () BF R4t BEEHZH ©
5t .« ZA= ZFAB - 73 EZEHEMA At kIEEITImR o







;’3 Problem 4

A permutation of the integers 1, 2,..., mis called fresh if there exists no positive integer k < m such that
the first k numbers in the permutationare 1, 2,..., kin some order.
Let f., be the number of fresh permutations of the integers 1,2,..., m.
Prove thatf,=n « f,_,foralln = 3.
For example, if m =4, then the permutation (3, 1, 4, 2) is fresh, whereas the permutation (2, 3, 1, 4) is not.

BREH L, 2,... m —EHF > WRAFE—ELEES k<m > EFHFIBIE Kk {EIEX
FE 1,2, kBVREIER > BBEEEEHFITES TsEsEd o
A fn (WRER 1,2, -, m BFAEHISIEE > SFEAEMRFABE N3 B (fo,=2n - fo,
24 : R m=4 > BIHF (3,1,4,2) SwhEFHET > THES (2,3,1,4) REFEFHES - -
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@ Problem 5

Consider the triangle ABC with £BCA > 90°.
The circumcircle Tt of ABC hasradius R.
There is a point P in the interior of the line segment AB such thatPB=P
C and the length of PAis R.
The perpendicular bisector of P B intersects Tt at the points D and E.
Prove that P is the incentre of triangle CDE.

EZE =AF ABC > Eff ZBCA>90° o
ABC B95MZE t BFER -
4REZ AB AZE—ELP > i PB=PCHPAKMREAR
PB WEHF R 4BIIMEE t lAZIREEDFE o

:HBAZEP 2 = A, CDERI AL )/ N
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# Problem 6

Let m > 1 be an integer.
A sequence a4, az, az, . . . IS defined by
a;=a;=1,a;=4,and for alln = 4,a, =m(an-1 + an_2) — an_s.
Determine all integers m such that every term of the sequence is a square.

Bm>15—8/ -
ERBT a,, a2, 83,... 5
ai=—a;=1°2a3;=4>
HHPFABE n = 4> as=m(an-1tanz)—ans ©
KB EFESIPE—IRIER2FEHHBIER m




v (" Problemé6

Solution
(KIBEE E AEERE » FMETLUEEE

a4=5m_1,
as=5m?+3m-1, ®

Dt Ag = 5m3 + 8m2 -2Mm -4 (5
| é :i




(% Problemé6

Solution

MAJLUESE—IEEATEFEFH \’/@’ '
Hla, fl acth BT2FHH
MENERBHEEREREFHH !

HUIEFFIrTLLIEE] -
4a,a; =100m*+140m>-72m?-72m + 16



. £ Problem6

Solution

HPZEMEFELE . (10m?+7m - 7)*F1(10m?* + 7Tm - 5)?

(10M*+7Tm-T7)2=100m* + 140m> - 91m? - 98m + 49 < 4a,a,
(10m?*+7m -5)2=100m*+ 140m>-51m?-70m + 25 > 4a,a,

A l4aa. T EMEITFREZEHBBFHH
Frll4asa6 = (10m?*+7m -6)*=100m* + 140m>-71m?*-84m + 36



v (" Problem6

Solution

4a,a; =100m*+140m>-71m?-84m + 36
=100m*+140m3*-72m?*-72m + 16
AUEM mM2-12m+20=0




£ Problem6

tE1LLR

Ht—EZESH m>1 > #%5 b,, by, bs, - EEUITF :
b.=1,b,=4,b;=9
i BB n=>4 > i EiEERE -
bn=m(bn_1+bn_2)—bn_s.
LB EH m EEIINE—18 b, BiB=REFHH -
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