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Nguyén Van Linh

GV truong THPT chuyen KHTN, DH KHTN, DHQG Ha Noi

Bai toan. Cho tam giac nhon, khong can ABC c¢6 tryc tam H va tam duong tron ngoai tiép O.
Duong tron noi tiép (1) clia tam giac ABC tiép xtuc véi cac canh BC,CA, AB tuong ting tai M, N, P.
Goi Q4 1a mot duong tron di qua A vi tiép xic ngoai véi (1) tai mot diém A’ va cat lai AB, AC
tuong tng tai Ap, A.. Cac duong tron Qp, Q¢ va cac diém B, By, B.,C’, C,, C, dude xac dinh mot
cach tuong tu.

a) Chting minh rang B.Cy + CyA. + AyB, > NP + PM + MN.

b) Xét trusng hgp A’, B', C’ tuong ting thuoc cac dudng thing AM, BN, CP. Goi K’ 1a tam dudng
tron ngoai tiép tam giac c6 ba canh tuong ng thudc ba dudng thang Ay A., B.Bg, CyCy. Chiing minh
rang OH song song véi IK.

Loi gidgi. a) Goi T la trung diém ctia PN.



Ta c6 (I) 1a duong tron A-mixtilinear bang tiép ciia tam giac AA.A, nén theo b6 dé Sawayama, T'
13 tam duong tron bang tiép goc A clia tam giac AA.Ap.

Ta thu duge /PA,T = /TAyA. v LZAyT A, = 90° — %ABAC = LA, PT.

Suy ra APAbT ~ ATAbAC

Tuong tu ANAT ~ ATAAy.

Suy ra APAT ~ ANTA..

1
Twu d6 ta nhan duge PA, - NA. = PT - NT = ZPNQ.

Suy ra PA, + NA, > 2/PA, - NA.= PN.

Dau dang thiic x4y ra khi v& chi khi PA, = N A, khi va chi khi Q4 tiép xiic véi (I) tai diém chinh
gitta cung PN.

Tuong ty ta nhan duge B.C, + C,A. + ApB, = PAy + NA. + PB, + MB. + MCy, + NC, >
NP+ PM+ MN.

Dau dang thitc x4y ra khi va chi khi Qy4, Qp, Q¢ lan lugt tiép xtc véi (I) tai cac diém chinh gitta
cung PN, PM,MN.

b)

Goi a, b, ¢ lan lugt 14 do dai cia BC, CA, AB; p 14 nita chu vi ctia tam giac ABC.

Goi S 1a tiép diém ctia Q4 véi (I).

Ta ¢6 LAA Ay = LApSA = 180° — LASP — /ZPSM = 180° — LA,AS — ZPMS — /ZPSM =
180° — 2/BPM = /ABC.

Tuong ty £CC,Cyp, = LABC.

Suy ra tam giac Y A.C, can tai Y.

Mat khéac, cling tit bién déi géc & trén ta thu duge ti gidc SMBA,, SMC A, noi tiép.

Tit d6 AA.- AC = AS - AM = AN?.

AN (p—a)?
Suy ra AA. = 10 = o 2 2
SuyraNAC:AN—AAC:(p—a)—(p_ba) :b(p_a);(p_a) :(p_a)b(p_c)

Tuong ty, C,N = (p—a)b(p—c)' Suy ra NA. = NC,.

Ta nhan duge Y, N, I thang hang. Suy ra Y1 1a phan giac ciia ZXY Z.

Tuong ti suy ra I 13 tam duong tron noi tiép clia tam gidc XY Z.

Goi Iy, Iy, Iz 1an lugt 1a tam dudng tron bang tiép géc X,Y, Z ciia tam giac XY Z.

Khi do6 I 1a tryc tam cta tam giac Ix Iy Iz, K la tam duong tron Euler clia tam giac Ix Iy Iz nén
IK 1a dudng thing Euler ctia tam gidc Ix Iy Iz. Ma hai tam giac IxIy Iz va ABC c6 canh tuong tng
song song nén dudng thang Euler ctia hai tam gidc IxIyIz; va ABC ciing song song véi nhau, hay
OH || IK.
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