Problema saptamanii 233

Doua cercuri, (A,r,) si (B,m), avand centrele A, respectiv B, se intersecteaza
in punctele C' si D. Notam cu K si L intersectiile segmentului [AB] cu cercurile
(A,r,), respectiv (B, 1), cu M al doilea punct de intersectie a dreptei DL cu cercul
(A,r,) si cu N al doilea punct de intersectie a dreptei DK cu cercul (B, ;). Daca
{I} = KM N LN, aratati ca I este centrul cercului inscris in triunghiul ABC.

Constantin Knop, Turneul de toamna al oraselor din Rusia, 2020

SOLUTIE (Mihai Miculita): intrucat cercurile (4; r,)=0ODKM si (B;rb) =QODNL, cel de al

doilea punct comun al lor, punctul C — este punctul lui MIQUEL al patrulatrului complet DKILMN.
Asa ca: C e OLIM ,©OKNI = patrulaterele CILM si CIKN —sunt inscriptibile, iar din:

[AC]=[4D]

(A7) (B1,) ={C; Dy = {[BC]E[BC]

}: ADBC - delioid = BAC = BAD =
:m(@):m(@):%m(@):m([@):m(@):%m(@)(l):

= BAC=BAD=CMD | —, —\ —
—— LAC(: BA c) = CIN = ALIC — inscriptibil

CILM - inscriptibil = CIN = CMD =

CILM —inscriptibil
= QALIC = OCILM = ALICM — pentagon insciptibil. (2)

Pe de alta parte, din:

KCMD —inscriptibil e\~ — — =
. }:IMC(zKMC)zIML(zKMD):ICEIL o
KC=KD () = [4C=[4B(=4L)=

ALIC —inscriptibil (2)

= |(AI —este bisectoarea C/’A§| si in mod analog aratam ca |(B1 — este bisectoarea CAB | [ ]




Solutia, in engleza, de mai jos, este diferita.

Am primit solutii de la: Francesca Balaur, David Ghibu, Cezara Danciu, Emanuel
Mazare, Radu Serban, Stefan Gobej, Ana Duguleanu si Tashi Diaconescu.

Problem of the week no. 233

Two circles, (A,r,) and (B, 1), centered at A and B, respectively, intersect at C
and D. Let K and L be the intersections of the line segment [AB] with circles
(A,r,) and (B, 1), respectively. The line DL meets the circle (A, r,) again at M;
line DK meets the circle (B, ) again at N. If {I} = KM N LN, prove that [ is
the incenter of triangle ABC.

Constantin Knop, Tournament of Towns, 2020

Solution: As <CAK = %<IC’AD =<DMC, ie. <LAC = <LMC, quadrilateral
LAMC is cyclic. Similarly, KBNC'is cyclic. It easily follows that isosceles trian-
gles CAM and LBC are similar as are triangles CAK and CBN. Thus, <M AK =
<NBL, and <MCK = 180° — 1M AK = 180° — LqNBL = <LCN (x). Also,

P cL CM CN CK
from the similarities above, we get CB- CA and OB - CA It follows that
CL CM

N - CK Together with (x), this means that triangles LCN and MCK are
similar, therefore <CMI = <CM 1T and <CNI = <CK . This means that quadri-
laterals CM LI and CNK1 are cyclic. We conclude that points C, M, A, L, I are
co-cyclic and so are C, N, B, K, I. Then <LAIl = <LMI = <DMK = <KMC =
<UMC = <IAC, which shows that (AT is the bisector of angle <BAC. Similarly,
(BI is the bisector of angle <ABC, which makes I the incenter of triangle ABC'




