Mot s6 dinh 1y hinh hoc
qua phép nghich dao

Nguyéen Hitu Tam
Trudng THPT chuyén Lé Quy Dén, Binh Dinh

"Inversion originated in the middle of the nineteenth century and was first researched
extensively by Liouville (1847) [Lio]. Its great importance for elementary geometry is clear if we
consider that it makes it possible to transform certain exercises in which circles are concerned
and in particular many constructions, into less complicated ones where one or more circles have
been replaced by a line. For similar reasons, inversion was soon applied by physicists, for example
by Thomson in the theory of electric fields [Thol], [Tho2]. The transformation is also important
from a more theoretical point of view. In a.nalogy with what we have seen for a..ne and projective
geometry, a conformal geometry or inversive geometry was developed, which only studies such
notions and properties that are not only invariant for rigid motions and similarities, but also for

inversions. ..." - Bottema -

1 Dinh nghia vA moét sé6 tinh chat co ban cua phép
nghich dao

1.1 Dinh nghia phép nghich dao

Dinh nghia 1. Trong mdt phang cho mét diém O co dinh vd s thuc k 75-0. Phép bién
hinh f bién diem M thinh diém M’ sao cho OM.OM' = k dugc gov la phép nghich ddo
cuc O, phuong tich k va thuong duge ki hiéu la f(O, k).

Néu k > 0 thi M, M’ § cing phia so v6i O. Khi d6 tap hop diém bat dong (diém kép)
cia f(O,k) la duong tron tam O, ban kinh vk, dudng tron ndy duge goi 1a duong tron
nghich ddo cta phép nghich ddo (O, k).

Néu k < 0 thi M, M’ & khéic phia so véi O. Khi d6 phép nghich dao khéng c6 diém
kép thiyc nao.

Khi diem M cang gin cyc O thi anh clia né, f(M) cang xa cuc O va ngude lai,
£(0) = 00, f(00) = O,

1.2 Mobt sbé tinh chit co ban caa phép nghich dao

Duéi day 12 mot s6 tinh chit co ban ¢ thé duoc kiém tra dé dang dya vao dinh nghia
cua phép nghich dao.
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Tinh chit 1. Néu phép nghich ddo f(O, k) ¢ phuong tich k > 0 thi mot duong tron di
qua hai diém tuong ing M va M' = f(M) déu truc giao vdi dudng tron nghich ddo cia f.

Nhan xét: T tinh chit nay ta thdy qua phép ﬁghich dao phuong tich duong, moi
dudng tron tryc giao v6i dudng tron nghich ddo thi bién thanh chinh né.

Tinh chéit 2. Cho phép nghich ddo f(O,k) vdi k > 0. Néu c6 hai duong tron cing tryuc
giao voi dudng tron nghich ddo va ching cdt nhau tai hai diem M, M’ thi hai diém nay la
dnh cia nhau qua phép nghich ddo da cho.

Tinh chit 3. Déi vdi mot phép nghich ddo f(O, k) bat ky, hai diém M , N ciung vdi danh
clia ching, M' = f(M), N' = f(N) nam trén cing mot dudng tron.

Tinh chat 4. Néu M', N’ la dnh cia M, N qua phép nghich ddo f(O, k) thi

MN
OM.ON

Nhan xét: Tit tinh chit nay ta suy ra két qua sau. Néu phép nghich ddo f(O, k) bién
dudng tron (I, R) thanh dudng tron (I', R') thi ta c6 cong thic sau

K
1Po sl

OM'N' = ONM; M'N' = |k

R R

Tinh chat 5. Phép nghich ddo bdo ton géc gitta hai duong cong.

Tinh chét 6. Phép nghich ddo bién mot duong thing d khong di qua cuc nghich ddo O
thanh mot duong tron di qua cuc nghich ddo. Ngugc lai, mot dudng tron di qua cyc nghich
ddo thi c6 dnh la mot duong thang khéng di qua cuc nghich dao.

Hinh 1:

Chitng minh. Goi N 1a hinh chiéu ctia O lén dudng thiang d va N’ 1a dnh cla né qua
phép nghich ddo f(O, k). Lay mot diem M béat ky trén d va gid st M’ = f(M), khi d6 vi
cac diem M, M’, N, N’ déng vién nén ta cé

- (M'M,M'N") = (NM,NN') = g-
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Do dé6 M’ thugc dudng tron dudng kinh ON’.

Phan nguoc lai cta dinh 1y dugc ching minh dya vao nhitng lap ludn tuong tu.

Nhan zét. i) Phép chitng minh ctia dinh 1y trén ciing cho ta cich dé xic dinh anh va
tao anh clia mot dudng thing khéng di qua cuc nghich d3o.

ii) Néu I’ = = f(I) thi I va cyc O d6i xting nhau qua duong thang d. That vay, tit
OI.OI' = ON.ON' =ON.207 tasuy ra N la trung diém ctia OI'.

iii) Néu dudng thang va dudng tron khong tlep xiic thi ching c6 thé xem 1a anh cia
nhau trong hai phep nghich ddo. Con néu ching tiép xtc nhau thi chi c6 mot phép nghich
ddo bién dudng thing thanh dudng tron va ngudce lai.

Tinh chit 7. Qua mot phép nghich ddo, mét dudng trom khong di qua cuc nghich ddo
bién thanh mét dudng tron khong di qua cuc nghich dédo.

Tinh chat 8. Cho (O, R) va (O, R') la hai dudng tron phan biét cho trude. Gid st I J
la tam vi tu trong vad tdm vi tu ngodi cia hat duong tron.
a) Néu hai duang tron khong bang nhau va khéng tiép zic thi cé hai phép nghich

ddo bién duong tron ndy thanh dudng tron kia la f(I, ki) va F(J, k). Trong dé k; =
R R
= Pr/0y, k2 = = Pis0)-

b) Néu hai duong trom bing nhau vd khéng tiép zic thi cé ding mot phép nghich ddo
bién duong tron nay thanh duong tron kia la f(J, ky) vdi ke = —%— Piro

c) Néu hai duong tiép ric nhau va khéng bing nhau thi khi dé tiép dzem la tam vj tu
nhung khéng phdi la cuc nghich ddo va chi c6 mét phép nghich ddo vdi cuc la tam vt tu
con lai, bién dudng tron nay thanh duong tron kia.

d) Néu hai duong tron bing nhau va tiép xic nhau thi khéng c6 phép nghzch ddo nao
bién dudng trom nay thanh duong tron kia.

Tinh chat 9. Cho hai dudong tron (Cy), (C,) khong c¢6 diém chung. Khi dé ton tai mot
phép nghich ddo bien hai dudng tron nay thanh hai dudng tron dong tam.

Chung minh. Goi Oy, O, lan lugt 13 tam hai dudng tron (C1),(Cs). Gia sit truc dang
phuong cia hai dudng tron cit 0,0, tai H, dudng tron C(H, ’F’H/c) cit 0,0, tai A, B.
Xet phép nghich f(A, AB?), khi d6 f(C) la dudng thing d qua B va vudng géc véi O,0,.

Vi (C1) tryc giao véi (C) nén f(Ch) truc giao véi d, do d6 tam cia f(C;) ndm trén d,
dong thdi cling thude 0,0,. Vay tam cia f(C,) trung véi B. Tuong ty, tam cia f (Cz)
cling trung B.

2 Mot s6 dinh 1y hinh hoc qua phép nghich dao

2.1 Dung phép nghich ddo chiing minh mét sé dinh 1y hinh hoc
2.1.1 Dinh ly Ptolemy ‘

Dinh i 1. Diéu kién can va di dé mot ti gide loi ngi tiép duge trong mot duong tron la
tich hai duong chéo cia né bing tong cia tich hai canh déi dién.
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Hinh 3:

Ching minh. Gia st ABCD la it giac 16i. Xét phép nghich dao cic A, phuong tich k

bat ky. Gia sl anh cia B, C, D qua phép nghich dio f (A k) l1an luogt 13 B’ C',D'. Khi dé
t gidc ABCD noi tiép duge khi va chi khi B/, C’, D’ thang hang. Diéu nay x3y ra khi v

chi khi
BD | k| BC + 1k CD
AB.AD AB.AC AC.AD

Nhan hai vé cho AB.AC.AD va thu gon ta dugc ding thic tuong duong

B'D'=B'C'+C'D' ¢ |k

AC.BD = AD.BC + AB.CD.

Nhan xét. Dinh 1y Ptolemy c6 thé dugc chung minh béng nhiéu cAch khac nhau. Tuy
nhién céch ching minh bang phép nghich dio nhu trén cho phép ta cé thé ms rong két
qua nhu sau:
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Didu kién cin va di dé da gide 161 Ay, Ag...An,n > 4 npi tiép dudng trom la

n—1
S A (][] A1dr) = AsAn.A1As.. A1An.
=2 k#1

2.1.2 Dinh ly Poncelet

Ta da biét ring néu tam gidc ABC ndi tiép dudng tron (O, R) va ngoai tiép dudng
tron (I,7) (ta néi tam gisc ABC ludng tiép hai dudng tron) thi I 0? = R? —- 2rR. Ngugc
lai, néu hai dudng tron (O, R) va (I, R) théa man hé thifc trén thi ta cing ching minh
duge tdn tai (hon nita t3n tai vo sb) tam gisc vita ndi tiép (O) vira ngoai tiep (/) (xem
3])- .

RO rang moi tam gisc luon ludng tiép duge hai dudng tron, nhung doi véi mot n— giac
bét ki, n > 4 thi khong phai nhw vay. Trudng hgp n = 4, diéu kién can va du dé ton tai
mot t gidc ndi tiép dudng tron (O, R) va ngoai tiép dudng tron (/,7) la
1 1 1

(R+d?  (R—d? 12

trong d6 d la khodng céch giita hai tam O va I (xem [3]).

Trong trudng hop tong quat, néu cho trudc hai dudng tron, diéu kien ndo dé tén tai
mot da giac ludng tiép hai duong tron. Ngugc lai, néu gia s hai dudng tron cho trudc lan
ludt ndi tiép va ngoai tiép mot da gidc nao d6 thi gita cac ban kinh R,r va khoang cach
hai tam O va I ¢6 lién hé gi? Day van dang la bai todn md. Tuy nhién ta co két qua sau.

‘Dinh li 2. Cho hai duong tron (O) va (I) sao cho ton tai mét n- gidc via not tiép (O)
vita ngoai tiép (I). Khi dé c6 vé sé n- gidc nhu thé, hon nita moi diém trén (O) deu co
thé ldy lam dinh ciua mét trong nhiing n- gidc dé (mo1 tiép tuyén cia (I) déu cé thé chon
lam dudng thdng chita canh cia mot trong nhitng n-gidc dé).

Dinh 1y Poncelet da rit hip din va 16i cubn sy quan tdm khong chi céc nha hinh
hoc nhu Jacob Steiner (1796 - 1863), Michel Chasles (1793 - 1880), Arthur Cayley (1821
- 1895) ma ci nhiing nha todn hoc & nhiéu linh vitc nghién ciu khac nhau, trong doé cb
nhitng nha toan hoc lén nhir Henri Lebesgue (1875 - 1941), Jean Dieudonné (1906 - 1992)
va Serge Lang. - |

K&t qiia ciia dinh 1j vin con ding néu thay hai dudng tron thanh hai conic. Cé nhiéu
cach ching minh dinh 1y nay, ké ca so cip lan cao cap. Bai viét nay trinh bay mot ching
minh mdéi bang phép nghich dao. | o

Chitng minh. Gia sit da giac A;A,...A, ndi tiép trong dudng tron (O, R) va ngoai tiép
duding tron (I, 7). Cac canh A; Az, Az As, ..., AnA) 18n lugt tiép xic v6i (1) tai My, M, ..., M.
GQi Bl, Bg, sevy Bﬂ_ lan llIQt 1a trung dlém tua Man, MlMg, evy Mn_an, khi d6 ta co

1B, JA, = 1B, TA5; = .. =1B, 1A, =r*
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Hinh 4:

Xét phép nghich dao dbi véi dudng tron (I,7), f(I,72) thi cic diém A; ¢6 anh 13 B;,i =
1,2,...,n. Cac dudng thing A;A,, AsAs, ..., A, A; 1dn luot bién thanh cac dudng tron
({B1B;), (1B Bs), ..., (I B, B,) tiép xtc trong véi (I) lan lugt tai My, M,, ..., M,,. Dudng
tron (O) bién thanh dudng tron (O’) di qua cic diém B;. | .

Gia sit truc dang phuong d ciia hai dudng tron (O) va (I) ¢t O'T tai H, dudng tron
tam H ban kinh bang Py ) cit dudng thing O'I tai hai diém P, Q. Khi d6 theo Tinh
chat 9, phép nghich dao cyc @, phuong tich k x4ac dinh, bién hai dudng tron (O’) va (1)
thanh hai dudng tron dong tam P’, v6i P’ 1a anh clia P qua phép nghich dio f (@, k) néi
trén. Liic ndy cac diém B; c6 4nh la C; ndm trén dudng tron fig ) ((0’)), cic dudng tron
(IB]_Bz), (IBQB:;), seey (IBnBl) c6 anh la cac duifing tron (IC;[CQ), (I0203), cous (IC‘nCl) tlép
xiic trong v6i dudng tron tam P’. Dé thay C,C;...C, 1a da gi4c déu.

Ding phép quay tam P’, géc quay o bat ky thi cic dudng tron (IC,Cy), (IC,Cs), ...,
(IC,C1) bién thanh cac dudng tron (ID,D;), (ID,;Ds),..., (ID,D,) tiép xic véi dudng
tron (P’). Sau d6 lay anh qua phép nghich ddo f(Q,k) rdi tiép tuc liy dnh qua phép
IlthCh dao f(I, T‘2) thi cac duang tron (IDlDz), (ID2D3), crey (IDnDl) bléﬂ thanh n glé,c
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ludng tiép hai dudng tron (O) va (I) ban dau.

Vay, ¢6 vb sb n giic ndi tiep (O, R) va ngoai tiép (I,1).

Bay gig tit Dinh 1y Poncelet ta thay cic dinh ctia n - gidc ludng tiép hai dudng tron
(I), (O) bdi mot ho n dudng tron (Cy),(Cs),...(Ch),n > 3 tiép xtc vdong quanh nhau
((C;) tiép xtc ngoai v6i (Ciy1),i=1,...1n,(Cpryi1) = (C1)) va n dudng tron nay cung tiép
xtc ngoai vai (I) va tiép xic trong véi (O). Vin dé dit ra 13 néu da c6 mot ho gdm n
dudng tron thoa man cac diéu kién trén thi phai ching ciing c¢6 vd s ho gém n dudng
tron nhu thé? Cau tra 1oi 13 khang dinh, ta c6 dinh 1y sau.

2.1.3 Dinh ly Porism’s Steiner

Dinh i 3. Gid s¢ hai duong tron (I) va (O) long nhau sao cho ton tai mot ho n dudng tron
(C1), (C2),...(Cp),n > 3 tiép zic vong quanh nhau ((C;) ti€p mic ngodi vdi (Ciyq),t =
1,...1n,(Chs1) = (C1)) va n dudng tron nay cung tiép zic ngodi vdi (I) va tiép zic trong
vdi (O). Khi dé cé vé s6 ho gom n dudng trom nhu vay.

Chitng minh. Cach ching minh cua dinh 1y nay cling tuong ty nhu chitng minh cta
Dinh 1y Poncelet & trén. Xét phép nghich dao bién hai dudng tron (O) va (I) thanh hai
dudng tron dong tam K, khi d6 ho n dudng tron da cho bién thanh n dudng tron bing
nhau, tiép xtic ngoai vdong quanh nhau va cling tiép xic v6i hai dudng tron (O), (I). Bing
mot phép quay tam K véi gbc a tly §, ta c6 the tao ra vo s6 ho gdbm n dudng tron tao
thanh chudi déng nhu vay. T d6 suy ra diéu can ching minh.
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Hinh 5:

Nhan zét. i) Dinh 1y trén cé thé xem 14 mot két qua md rong cua Dinh ly Poncelet
theo mdt nghia hoan toan chdp nhan duge khi ta thay cic dinh A;,7 = 1,...,n cla da
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gidc A; ... A, ludng tiép hai dudng tron (1), (O) bdi n dudng tron tiép xic vong quanh
nhau va cling tiép xic véi (I), (O).

ii) Theo c4ch ching minh trén thi két qua ctia dinh 1y vAn ding néu xét trudng hop
hai dudng tron (I) va (O) 3 ngoai nhau.

2.1.4 Dung dudng tron noi tiép moét Arbelos

Bai toan 1. Cho ba diem-A,B,C théng hang vdi C thudc doan AB va ba nita dudng
tron duong kinh AB, BC,CA cung nam vé mot phia doi vdi duong thang ABC. Hay dung
duong tron (O) tiép zic vdi cd ba nida dudng tron di cho.

Hinh 6:

Nhan xét. Cac dudng tron dusng kinh AB, AC tiép xtc nhau tai A, do dé néu xét
mot phép nghich dao cyc A thi hai dudng tron nay trd thanh hai dudng thang b, ¢ 1an luot
qua C, B va song song nhau. Néu chon phuong tich nghich ddo k = AB.AC thi duong
tron dudng kinh BC bién thanh chinh né, hon nita lic dé b va ¢ vudng goc véi dudng
thang AB tai C, B.

Loi gidi. Xét phép nghich ddo cyc A, phuong tich k = AB.AC. Khi d6, cic dudng
tron dudng kinh AB, AC 1an lugt bién thanh cac dudng thing b, ¢ 1an Iugt vudng géc véi
dudng thang AB tai C, B; dudng tron dudng kinh BC bién thanh chinh né.

Gia st duong tron can dyng da dyng duge va tiép xtic véi ba nita dudng tron da cho
tai X, Y, Z (hinh vé), qua phép nghich ddo f(A4, k), dudng tron (XY Z) bién thanh dudng
tron tiép xtc vdi dudng tron dudng kinh BC, cic dudng thing c, b lan lugt tai X', Y, Z'.
Trong d6, X', Y’, Z’ lan lugt 14 anh cia X,Y, Z. T d6 ta c6 cach dyung sau.

- Dyng dudng tron tiép xic véi nita dudng tron du:dng kinh BC, céc nita dudng thing
¢,blan lugt tai X',Y’, Z’. Dudng tron nay c6 tam nim trén nia dudng thing trung tryc
cua BC va cach duong thing BC mét doan bing d6 dai doan BC.

- Dyng céc giao diem X,Y,Z clia AX', AY' | AZ' véi csc nita dudng tron dudng kinh
BC,CA, AB theo thit ty do.

- Dudng tron qua X,Y, Z la dudng tron can dyng. That vay, theo cach dyng thi ro
rang dudng tron (XY Z) 1a anh cta dudng tron (X'Y’Z’). Do dé theo tinh chét cta phép
nghich dao thi duong tron (XY Z) tiép xic véi ba nita dudng tron da cho.
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2.2 Nhin lai mét s6 dinh 1y hinh hoc qua phép nghich dao
2.2.1 Dinh ly Poncelet cho tam giac
Dinh If 4. Gid s tam gidc ABC ni tiép duong tron (O, R) va ngoai tiép dudng tron
(I,7). Tw mot diém A; bat ky trén (O) vé day A1 B, cia (O) tiép zic vdi (I), t By lai vé
day B,C; tiép ziic vdi (I). Khi dé6 C1 A, ciing tiép zic vdi (I).

Bay gio goi D, E, F lan lugt 1a céc tiép diém ctia (I) v6i cic canh AB, BC,CA va
A',B',C’ lan lugt la giao diém clia cac cip dudng thang (IA, EF),(IB, FD),(IC,DE).

Khi dé ta cé
TAJA' = IB.IB' = IC.IC' = r?

Do d6 néu xét phép nghich dao cyc I phuong tich r2 thi A, B,C bién thanh A’, B’ C':

Hinh 7:

dudng tron (I) bien thanh chinh né, con dudng tron (O) bién thanh dudng tron qua
A', B',C". Céc dudng thang AB, BC,CA thi 13n lugt bién thanh cic dudng tron di qua I
va tiép xic véi (I) tai F, D, E. Tit d6 ta thu duge dinh 1y sau day:

Dinh li 4’. Cho tam gidc ABC ngoas tiép duong tron (I,7). Gid st D, E, F lan luot la cdc
tiép diém ctda (I) vdi cic canh AB,BC,CA. Goi A',B',C" lan lugt & giao diém cia cdc
cap duong thang (IA, EF),(IB,FD), (IC,DE). V& mét dudng tron qua I va tiép zic vdi
(1), cat duong tron (A'B'C’) tai M, N; dudng tron qua I, N tiép zic vdi (I) cdt (A'B'C")
tai N, P. Khi dé duong tron (IMP) cing tiép ic vdi (I).

2.2.2 Dinh Iy Newton

Dinh 1i 5. Néu t gidc ABCD ngogi tiép duong tron (O, R), céc tiép diém trén céc canh
AB,BC,CD,DA lan lugt la M, N, P,Q thi khi dé cic duong thing AC, BD, MP, NQ
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dong quy tai mot diém.
Xét phép nghich dao cyc (O) véi phuong tich R?, ta thu dugce dinh 1§ sau.

Dinh li 5°. Cho duong (O), bon dudng tron (C,),(C,), (Cs),(Cy) di qua O va lan luot
tiép wic trong vdi (O) tai M, N, P,Q sao cho (C;) lan lugt cdt (Cs),(Cy) tai B, A; (Cs)
lan lugt cat (Cs), (Cy) tai C, D. Khi d6 bon dudng tron (ACO), (BDO),(MPO), (NQO)
dong quy tai mot diém thia hai khdc O.

Hinh 8:

2.2.3 Dinh ly vé diém Gergonne

Dinh li 6. Cho tam gidc ABC ngoai tiép ﬁdudng tron (I) vdi cdc tiép diém tréen BC,CA, AB
lan lugt 6 D, E, F. Khi d6 AD, BE,CF dong quy tai mét diém G goi la diém Gergonne.

- Xét phép nghich dio cuc G phuong tich k bat k¥, ta thu duge dinh Iy sau.

Dinh li 6°. Cho tam gidc ABC ngoqi tiép duong tron (I) vdi cdc tiép diém tréen BC,CA, AB
lan lwgt la D, E, F. Mgt dudng tron (C) bat ky, qua A, F, cdt GF,GA thit tu tai F', A'.
Duong tron (AA'E) cit GE tai E'. Céc duong tron (GA'F"), (GA'E") lan lugt cdt GB, GC
tai B',C' (khdc G), duong tron (GB'C’) cat GD tai D'. Khi dé6

a) Cdc tit gidc ABB'A’', BCC'B',CAA'C' noi tiép.

b) Dudng tron (D'E'F') tiép zic vdi cdc duong tron (GA'B'),(GB'C'), (GC'A) lan
lugt tai F', D' E'.
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2.2.4 Dinh ly Pappus

Dinh i 7. . Néu A, B, C lin lugt ndm trén duong thang d va A’, B, C' lan lugt nam trén
dwong thdng d’ thi khi d6 giao diém cia cdc cdp duong thang (AB',A'B), (AC'",A'C),(BC', B'C)
thang hanyg.

-Hinh 10:

Gid stt d cit d’ tai O. Xét phép nghich ddo cyc O, phuong tich k bat k¥, ta duge dinh
Iy sau. |
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Pinh li 7°. Cho diém O c¢6 dinh va hai duong thing d,d’ thay déi luén qua O. Trén d
ldy ba diem A, B,C phdn biét, trén d' ldy ba diém A', B',C' phan biét. Goi M, N, P lin
- lugt la giao diém thit hai cia cdc cip dudng tron (OAB') va (OA'B); (OAC") va (OA'C);
(OBC") va (OB'C). Khi dé dudng tron (MNP) ludn di qua mot diém cb dinh khi d,d’
thay doi.

Tiép dén, ching ta thit khai thac két qua ciia dinh 1y Lyness.

2.2.5 Dinh 1y Lyness

Dinh li 8. Néu dudng tron (C) tiép xic trong vdi dudng tron ngogi tiép tam gidc ABC
tai G va tiép zic vdi cde canh AB, AC cia tam gidc lan lugt tai X,Y thitam I cia dudng
tronm noi tiép tam gidc ABC ndm trén XY.

Gia st (1) tiép xac voi cac canh BC,CA, AB lan lugt tai D, E, F. Goi A, B', C' lin
lugt la trung diém cta EF,FD, DE. Ba.y 210 xét phép nghich da.o dm véi dUOng tron noi
tiép (I) ctua tam gidc ABC.

Dinh li 8’. Cho dudng tron tam I tiép zic trong vdi cde canh BC,CA, AB cia tam gidc
ABC tai D,E,F. Goi A', B',C' lan lugt la trung diém cia EF, FD,DE. Duong tron (T')
tiép Tic ngodi véi cdc dudng tron (A'B'C"), (IA’B"), (IA'C") lan luot tai G', X', Y’. Khi d6
a) Céc diem I, X',Y' thdng hang.
b) Néu goi X,Y lan lugt la giao diém cia X'Y’ vdi AB, AC va G la giao diém ciia
IG' vor duong tron (ABC) thi duong tron (GXY) tiép zic trong vdi duong tron (ABC)
tai .
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