Tw mot bai toan trén dién dan Aops téi
mot so tim to1
Nguyén Duy Khuong-chuyén Toan khoa 1518-THPT chuyén Ha Noi Amsterdam
Tém tat noi dung: Bai viét nay dé cap t6i mot bai toan dep trén Aops ma toi da
dua ra mot 101 gidi mdéi ciing nhitng khai thac trén cau hinh.

Bai toan 1(Aops): Cho tam giac ABC ¢6 tam noi tiép I. AI N BC = D, trung
tryc AD cat BI,CT lan lugt tai M, N. Ching minh ring: A, M, N, I dong vién.

Loi giai: Goi BI N (ADC) = M, B;CI N (ADC) = N',C thé thi do D € BC
nén LZAN'I = LZADC va LZAM'I = ZADB nén A, M', N',I dong vién vay ta can
ching minh M = M',N = N’ hay la M'N’ la trung truc AD. Tu cach dung
cac diém M’ N’ ta c6: IM'.IB = IN'.IC(= IA.ID) do d6 BCM'N’ noi tiép.
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Do do6 ZM'AI = ZIN'M' = == Tac6: LDN'M' = == + =7, ZAN'M' =
LA /B, LA /B

LAN'D = ZDN'M' = 180° = £C — (=~ + = =) =~ + ~~ = ZDN'M". Tuong t

LAM'D = ZDM'N' do d6 AAN'M’ = ADN'M’(g.c.g) do d6 M'N’ la trung truc



AD hay la M = M', N = N'. Vay ta c6: A, M, N, I dong vien(dpcm).

Nhan zét: Tu trén ta ciing suy ra dugc két qua tuong duong I 1a tric tam tam gidc
DMN. Bai toan nay hay va ciing 14 mot bai toan c¢6 nhiéu ting dung trong giai toan.
Céch gidi ¢ trén 1a cach lam tryc tiép cho bai toan trén(sit dung hinh phu trén cau
hinh ban dau) dugc toi ding trén Aops. Dai da s6 cac cach giai khac 1a dya vao viec
doi mo hinh trén tryc tam, dé 1a mot hudng di hay, va ¢6 ¥ nghia khai théc.

Bai toan 2: Cho tam giac ABC c6 cac duong cao AD, BE,CF. Goi M, N la trung

diém AB, AC. Goi DMNBE = P,DNNCF = Q. Goi ADNEF = I. Chitng minh
rang: (I PQ) tiép xic EF.

Loi giai: Goi H la truc tam tam giac ABC. Theo dinh 1i Menelaus cho cac tam
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ac ABH, ACH thi: . ) = . ) =1 5 —— = —— hay 13
e ACH I S E A T D gc Na - b0 40 pp = o hav la
QP||BC. Vay hay 1a /ZHEF = /ZHCB = ZHQP hay ttt giac EFPQ noi tiép. Goi
EFNPQ =S, EFNBC = K, tathay EA, EH lan luct 14 phan gidc ngoai va trong
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cla géC /ZFED do dé H = ﬂ hay 1a ta thu dlrQC: m = ﬁ = m = Q—g,
do d6 IP||AB,IQ||AC nén ZIPQ = /B,/IQP = /C. Dé y ring: /PDQ =
180°—4NDC - ZM DB = 180° — (180° — LA) = LA = 180°— LPH(Q do d6 HPDQ
noi tiép. Vay ZDPQ = /DHC = /B = ZIPQma /PID = /DAB = /PDA do d6
PI = PD tuong tu thi: QI = QD nén PQ la trung truc ID. Do d6 ST =SD = SK




theo hé thitic Newton thi: S1? = SK? = SE.SF = SP.SQ do dé EF tiép xtc (I PQ).

Nhan zét: Néu tinh mat cac ban c6 thé rat gon 15i giai bai toan 2 bang cach tng
dung bai toan 1 vao giai ma thoi. Béi diém H thuc ra c6 vai tro giong véi diem
trong bai toan 1 do d6 doan chiing minh S nim trén trung triuc ID cé thé rat ngin
di bang cach st dung bai toan 1 luon sau khi ching minh ti gidc HPDQ noi tiép.
Nhu vay thic chat thong qua cach gidi 6 trén, ta thay bai toan 1 chi 14 cau hinh thu
gon va la mot két qua don gidn khi chuyén vé cau hinh day du véi truc tam- do dé
khi ché hay gidi mot bai toan, viec chuyén doi cdu hinh thuc su rat hay dude ding.
Tiép tuc khai thac tinh chat vi tu ctia cAu hinh nay ta c6 bai toan tiép theo.

Bai toan 3: Cho tam giac ABC ¢6 cac duong cao AD, BE, C'F cat nhau tai H. Goi
M, N la trung diém ctia AB, AC. Goi DMNBE = P, DNNCF = Q va ADNEF = I.
Goi O 1a tam ngoai tiép tam giac IQP. Chiing minh rang: O'H di qua tam ngoai
tiép tam giac ABC.

Lai giai: Tu loi giai bai toan 2 thi AIQP c¢6 cac canh tuong ting song song vdi cac

. . . HI
canh AABC nén ta thay phép vi ty tam H ti so A bien AIQP <+ AABC. Lai

thay HI 1. BC nén HI 1 PQ, tuong ty HQ L IP nén H 13 tryc tam tam giac I PQ
do dé theo tinh chat vi tu thi: dudng thing Fuler clia tam gidc IPQ bién thanh
duong thing Fuler ciia tam giac ABC, ma ching cing di qua H nén O'H di qua
tam ngoai tiép tam gidc ABC(dpem).



Bai toan 4(Nguyén Duy Khuong): Cho tam giac ABC' ¢6 cac duong cao AD, BE,CF
cit nhau tai H. Goi M, N la trung diém ctia AB, AC. Goi DMNBE = P, DNNCF =
Q. Chiing minh riang: (HPQ) tiép xtc duong tron Euler ciia tam giac ABC.

Lai giadi: Ta goi K la giao diém ciia EF va BC, goi AD N EF = I. Theo chiing
minh ctia bai toan 2 thi SK? = SI? = SD? = SP.SQ = SE.SF nén cha y
D, E.,F € (Euler) cia tam giac ABC nén SD tiép xic (Fuler) ctia tam giac ABC
va cling tiép xtic (DPQ) nén (DPQ) tiép xtc (Euler) clia tam giac ABC. Dé ¥ cling
tr bai toan 2 ta c6 H, D, P,Q dong vien do d6 (HPQ) tiép xic duong tron Euler
cia tam giac ABC(dpem).

Nhan zét: Cac bai toan 1,2 déu la cac bai toan cé ¥ nghia. Viéc chuyén déi mo
hinh dé gidi mot bai toan doi khi lai mang lai nhitng két qua bat ngd thi vi.

Cudi ciing quay lai mo hinh ban dau tit bai toan 4 ta c6 thém bai todn sau, moi ban
doc tht suec.

Bai toan 5: Cho tam gidc ABC nhon noi tiép (O) c¢6 dudng phan giac trong AD.
Goi I 1a tam noi tiép tam gidc ABC. Duong trung tryc AD cat BI,CI tai M, N.
Chiing minh rang: (AMN) tiép xtuc (O).



