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Tém tit nodi dung

Trong bai viét nay xin gidi thiéu t6i ban doc 16i gii clia tac gid Jean-Louis Ayme cho bai toan
clia t6i vé tiép tuyén chung ngoai clia hai duong tron noi tiép dung trén hinh vuong. Bai toan da
dugc toi giang day cho doi tuyén IMO ciia Viet Nam nam 2015, phéat biéu nhu sau.

Bai todan. Cho hinh vuong ABCD. P la diém bat ki tren AB. Goi (1), (I2) lan lugt la duong
tron noi tiép cic tam giac ADP,CBP. DI,,CI, cit AB lan lugt tai E, F. Duong thing qua E song
song vdi AC cit BD tai M, duong thang qua F song song vdi BD cit AC tai N. Ching minh ring
MN la tiép tuyén chung cia (I1) va (I2).

1 Tiéu st tac gia Jean-Louis Ayme
Ban tiéng Anh sau dugc trich tir 161 gidi gdc bang tiéng Phap clia tac gia.

Une courte biographie de Jean-Louis Ayme

Jean-Louis Ayme, Doctor-Professor of Mathematics, has done all
is scolarity in Germany and in France.
After being a student of the Prytanée militaire in La Fléche where René
Descartes had spent some time, and later at the military officers Ecole
de 'Air of Salon-de-Provence, he joined the University of Science in
Marseille before becoming a Professor of mathematics.
After teaching in France for a few years, he continued all his carrier
abroad in the following countries : Tunisia, Afghanistan, Marocco,
South Africa. Canada, and, finally, on Reunion Island situated in the
Indian ocean.

His passion for Geometry allowed him to publish a book entitled
Meéthodes et Techniques en Géométrie !

And to create and direct until today the Website Geometry * Géoméirie *
Geometria 2.



2 Phép chitng minh cia Jean-Louis Ayme
Chatng minh. Ta phat bidu mot bd de.
B6 dé 1. Cac dudng tron noi tiép cac tam giac APD, BPC, DPC c¢6 chung mot tiép tuyén.

Chatng minh. Xem phan 16i gidi clia tdc gid bai toan.
Trd lai bai toan.

Goi K, L 1an lugt 1a giao clia tiép tuyén chung ngoai thit hai ctia (I) va (I2) véi PD, PC, I3 1a
tam dudng tron noi tiép tam giac PDC. Goi Q 1a giao ciia EK va BL.

Do 3 duong tron (I1), (I2), (I3) ¢6 chung mot tiép tuyén neén tii giac DK LC ngoai tiép dudng
tron (I3). Suy ra I K giao I L tai I3.

Ta c6 EB, 115, KL dong quy tai tam vi ti ngoai ciia hai dudng tron (I7) va (I3) nén hai tam
giac EI1 K v BI,L thau xa. Theo dinh 1y Desargues, giao diém ctia cac cap dudng thing EI; va
Bl,, EK va BL, I K va I, L thing hang hay Q € DI;.

Goi Y 13 hinh chiéu ctia E trén DP,EY giao BC tai X. Ta ¢6 DE la phan gidac ZADY nén
DY =DA=DC.Suyra AXYD =AXCD. Tt d6 X € DIs.

Goi T 1a giao ciia DX v6i AC, ta c6 LEDX = %AADC' =45° = LT AFE, suy ra ti giac AETD
noi tiép. Suy ra ZETD = 90°.

Do EM || AC nén EM | BD. Suy ra cac diem A, E,Y, M, T, D cing thuoc dusng tron dusng
kinh DFE.

Suy ra ZMY X = ZMDE = /BDE = /XDC = ZCY X. Ta thu dugc Y, M, C thang hang.

Ap dung dinh 1y Pascal cho 6 diém A, E,Y, M, T, D ta ¢c6 AENDY = {P}, EM N DT = {S},
Y M N AT = {C} thing hang.

Ap dung dinh 1y Pappus cho 2 bo 3 diém (E,P,B) va (D,Q,S) ta c6 EQN PD = {K},
ESNBD = {M}, PSNBQ = {L} thing hang. Vay M nam trén tiép tuyén chung ngoai ciia (I)
va (12)

Chiing minh tuong tu suy ra M N 1a tiép tuyén chung ngoai ctia (I7) va (I). O

3 Phép chitng minh cua tac gia bai toan
Chiing minh. Ta phat biéu mot bo de.
B6 dé 2. Cho ti gidac ABCD. Goi (I1,71) va (I3,79) lan lugt la duong tron noi tiép AABC va

. . . BP t Z/ABI
AADC. Tiép tuyén chung trong ¢ khac AC ctia (I7) va (I3) cat BD tai P. Khi d6 DP = ((I))MWI;



Chatng minh. Goi £ cit CB,CD,CA lan lugt tai M, N, S. (I1) tiép xtc v6i CA, CB lan lugt tai
E)Y, (1) tiép xic v6i CA,CD lan lugt tai F, Z. Do tt gisac ADNS ngoai tiép néen AN, DS, FZ
dong quy tai K. Ap dung dinh 1y Menelaus cho ADSC, véi cat tuyén ANK, ta co:

ON  AC KS AC SF

ND AS DK AS DZ’

Cht inh tuong tu MB _ A5 BY

ne T WORS L e T AC SE ,
Lai 4p dung dinh 1y Menelaus cho ABCD véi cat tuyén ¢, ta thu duge:
BP MB CN' SF BY 1, BY cotZABI

DP  CM ND SE DZ r DZ cotZADI,
Trd lai bai toan.

D

Goi (I3) la dudng tron noi tiép tam giac PCD.

Ta sé& chiing minh 3 duong tron (I1), (I2), (I3) c6 chung mot tiép tuyén.

Goi XY la tiép tuyén chung ngoai khac AB cua (I1) va (I2), XY giao PD, PC lan lugt tai G, L.
(I) tiép xtc véi AD, DP, PA lan lugt tai R, T, S; (I3) tiép xtc véi BC,CP, PB lan luot tai U, Z, V.

Tt giac GLC'D ngoai tiép khi va chi khi GL + CD = DG + CL.

S XY -GX-LY+CD=DT-GT+CZ—-LZ

S SV+CD=DT+CZ=DR+CU=AD - AR+ BC — BU.

< AB—AS—-BV+CD=AD - AR+ BC — BU.

< AB+CD = AD + BC, luon ding.

1
Ké IsK L CD. Ta c¢6 L1 DI3 = §4ADC’ =/BDC nén L/ZEDM = ZIsDK.



DM DM DK cot LIsDC

Do d6 AEDM ~ AI3DK. Suy ra WE - ME - KT = cot LI3DC = “eotdse
cot LI3DC
cot LI, BC”

Ap dung b dé trén suy ra M nim trén tiép tuyén chung trong ciia (I5) va (I3). Chitng minh
tuong tu suy ra M N 1a tiép tuyén chung ctia (I7) va (I3). O
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