PINH LY STEINER CHO TU GIAC TOAN PHAN

Dinh Iy 1.

Cho tir gidc BCEF véi cdc canh bén cit nhau tai A, D (tir gidc toan phan). Khi d6
cdc dudng tron ngoai tiép cdc tam gidc ABC, AEF, BFD, CDE ddng quy tai mot
diém M goi 1a diém Miquel cua tir gidc.

Chirng minh:

Gia sir cdc cdc dudng tron ngoai tiép céc tam gidc ABC, AEF cit nhau tai M. Ta
chting minh c4dc duong tron con lai cling di qua M.

That vay:

(m4,MC) = (BA, BC)(mod 7)

(mE. MA)=(FE, FA)(mod 7)

(BA.BC)+(FE. FA)(mod 7)

(
= (mE.MC)
= (ME.MC)=(FA,BD)+(FD, FA)=(FD.BD)

=(DE.DC)(mod )

Do d6 duong tron ngoai tiép tam gidc CDE
cling di qua M.
Tuong tu ta c6 di€u can chirng minh.

Dinh Iy 2:
Cic tdm cta cdc duong tron trén va diém F D
Miquel M ciing nam trén mot dudng tron.

Chirng minh:

Goi 0,,0,,0,,0, lan luot 12 tdm cac duong tron

ngoai tiép cdc tam gidc AEF, BFD, CDE, ABC.

Ta ching minh 0,,0,,0,,M cing nam trén mot dudng tron.

That vay: ‘ ’

Ha P, P, P, 1an lugt la chan duong vudng géc tr M xuong 0,0,,0,0,,0,0, .

Khi d6 16 rang P, P,, P, 1an luot 1a trung diém MD, ME, MF.

Do d6 P, P, P, thang hang.

Theo dinh 1y vé duong thang Simson (dao) ta cé: 0,,0,,0,,M cling nam trén mot
dudng tron. ‘

Tuwong ty suy ra 0,,0,,0,,0,,M cung nam trén mot duong tron.

Dinh Iy 3. , q
Céac chan duong vudong géc ha tr M xudng cic duong thang ABF, ACE, BCD,
DEF cung nam trén mot duong thang d, .



Churng minh:

Két qua nay khd hién nhién khi ta sit dung duong thang Euler cho diém M véi 2

trong 4 tam gidc ABC, AEF, BFD, CDE.

Dinh Iy 4:

Cic tryc tAm cla 4 tam gidc trén ciing nam trén mot dudng thang d, (duong thang

Steiner cua tr giic).

Dinh Iy 5:
Hai duong thang d,,d, song song.

Chung minh: (ca hai dinh 1y 4,5) ‘
Goi H,.H, H, H,K, K, KK, lin luot la
tryc tdm cua cac tam gidc noi trén va chan cac
duong vudng goc ha tr M xudng cic duong
thang trong dinh ly 3.
Ta chung minh: H,H,//K,K,. Hy
That vay:
Goi DH, "BF =G, gia st DBF <90°ta c6:

BG _ BDcosDBF _ FDcos DBF
cosFBH,  sinBFD  sin DBF
= FDcot DBF
Tuong tu v6i tam gidc ABC ta co:
BH, =—AC cot ABC = AC cot DBF
BH, FD
BH, AC
Mat khac xét hai tam giac MDF va MCA ta c6:
DMF = DBF = CMA

FDM = ABM = ACM
Xét hai tam giac BH,H,,MK K, ta co:

BH, MK,

BH, MK,

A,BH, = K,MK, (do BH,//MK,,BH, //MK,)

BH, =

Do do:

}:AMDF: AMCA = ——=

FD MK,

AC MK,

Suyra BH,H,: MK,K,= H,H,//K,K, (do BH, /MK, ,BH, |/MK,)

Tuong ty suy ra H,,H,,H, H, thang hang trén d, va d,//d,.

Dinh ly 6:



Cic trung diém cia céc doan thang AD, BE, CF cung nam trén mot duong thing
d, (duong thang Newton hay duong thang Gass ).

Dinh 1y 6 1a mot két qua rat noi tiéng va c6 nhiéu cich ching minh khac nhau. O
day ta con c6 mot két qua nira xoay quanh dudng thing niy dugc trinh bay trong
dinh 1y 7 duéi day. Két hop cdc dinh 1y nay ta ¢6 mot cich chirng minh khéc kha
thu vi cho ca hai.

Dinh Iy 7:
Duong thang Newton vudng géc véi cac duong thang d,,d,.
Chung minh: (ca hai dinh 1y 6,7)
Goi M,M,,M, lan lugt 1a trung diém cua cic doan
thang AD, BE, CF .
Ta co:
2MM, K;K, =(AB+DE)(MK, - MK,)

U UL UL UOULE UL ULLLE ULAT ULLE
= AB.MK, + DE.MK, — ABMK, — DE.MK,

UL UL ULAT UL
= AB.MK, — DE.MK,

wu U Ui uuur
= AB.MK,.cos(AB,MK, ) - DE.MK,.cos( DE. MK

Uir uuauar
=(AB.MK, - DE.MK,).cos( DE, MK,

U uduun uur  uuuar
(do (AB.MK,)=(DE,MK,): AB L MK,,DE L MK, )

=0

MDE = MBA
Do
DE AB

MED = MAB
Do d6 MM, L K.K, .
Tuong ty ta suy ra M,,M, M, thing hang trén
d,Lld.d,.
Dudi day ta van con mot scf) két qua thu vi khéc nita xoay quanh tir gidc toan phan
ma ban than tac gia bai viét nay cting chua thyc sy hoan chinh duogc cach chung
minh t6t nhat cho ching! Rat mong dugc su gidp strc cua cic ban!

}:AMDE: AMBA:>MK4 =MK3]

Dinh Iy 8:

16 diém gdm cdc tim dudng tron nodi tiép va bang tiép céc tam gidc ABC, AEF,
BFD, CDE tao thanh 8 bd 4 diém trong d6 mdi bo 4 diém nay nam trén mot duong
tron khac nhau (1 diém c6 thé nam trén nhiéu dudng tron khéc nhau).

Dinh Iy 9:



8 duong tron ké trén chia thanh hai nhém trong d6 modi dudng tron thudc nhém
nay déu tryc giao voi tat ca duong tron ¢ nhém kia. Céc tam cua cac duong tron
thudc cling mdt nhém nim trén mot dudng thing khic nhau (goi 1a hai dudng

thang d,,d.).

Dinh Iy 10: 7
Hai duong thang d,,d, vudng géc véi nhau tai diem Miquel M.



