Second Symmetrix Contest: Senior League

1. Let ABC be a triangle. A circle passing through A and B intersects segments AC' and BC'
at D and F, respectively. Lines AB and DF intersect at F', while lines BD and C'F intersect
at M. Prove that MF = MC if and only if MB - MD = MC?.

2. Let a, b, ¢ be positive real numbers. Prove that

(2a+b+c)*  (2b+c+a)> (2c+a+b)? <3
2024+ (b+c¢)2 202+ (c+a)? 22+ (a+b)? ~

3. At the vertices of a regular hexagon are written six nonnegative integers whose sum is
20032°03, Bert is allowed to make moves of the following form: he may pick a vertex and replace
the number written there by the absolute value of the difference between the numbers written
at the two neighboring vertices. Prove that Bert can make a sequence of moves, after which the
number 0 appears at all six vertices.

BTopoii konTect Symmetrix: Crapmias Jlura

1. IIycrs ABC' — 310 Tpeyrombauk. OKpyKHOCTH cojepxkamas A u B nepecekaer orpesku AC
u BC B toukax D u E coorercrBenno. [Ipsmble AB u DE nepecekaiorcst B Touke F', Koria
kak npsambie BD m C'F nepecekatorcs B Touke M. lokaxkure, uro M F' = MC Torja u TOJIHKO
torma korna M B - MD = MC?.

2. Ilyctb a, b, ¢ mooKuUTE/IbHBIE BEIIeCTBEHHbIE Yucaa. JlokaxKuTe, 9To

(2a+b+c)?  (2b+c+a)*> (2c+a+b)? <3
2024+ (b+c¢)2 202+ (c+a)? 22+ (a+b)? ~

3. Ha BepHinHaXx IIPaBUJILHOI'O LHeCTI/IyFOJIbHI/IKa 3allnCaHbI 6 HEOTPUIIATCJIbHBIX IIEJILIX YUCeJI C
cymmoit 20032°%3 . HukoJtait Ha KazK0M CBOEM X0y MOZKeT BLIOPATh BEPIINHY U 3aMEHUTH YHC/IO
HalMCaHHOe Ha Hell Ha Pa3sHOCTL YHCel PACHOJIOMKEHHBIX Ha JBYX COCeIHUX BeprmHax. Jloka-
2KUTE, 9TO HI/IKO.Haﬁ MO2KET HUCIIOJIHUTD II0CJIEJOBATE/IbHOCTD XOJI0B TaK, YTO Ha BCEX BEPIINHAX
oyner narmcano 0.



