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LG1 cam on

Luan van nay dugc hoan thanh tai truong Dai hoc Khoa hoc - Dai hoc Thai
Nguyeén, dudi st huéng dan ctia PGS.TS. Nguyén Viet Hai, Gidng vién cao cap
Truong Dai hoc Hai Phong.Toi xin bay t6 long biét on chan thanh t6i thay
huéng dan, nguoi da tao cho toi mot phuong phap nghién citu khoa hoc dung
dan, tinh than lam viéc nghiém ttc vad da danh nhiéu thoi gian, cong sic gitp
do toi hoan thanh luan van.

To6i xin chan thanh cdm on phong Dao tao, Khoa Toan - Tin, quy thay co
giang day 16p Cao hoc K12A trusng Dai hoc Khoa hoc - Dai hoc Thai Nguyén
da tan tinh truyen dat nhitng kién thic quy bau ciing nhu tao diéu kién cho toi
hoan thanh khoa hoc.

To6i ciing xin giii 10i cdm on sau sic t6i Trung tam Nghién cttu Gido duc va
Dao tao Hai Phong da gitp da, tao moi dieu kién thuan lgi gitp toi c6 thé hoan
thanh luan van nay.

Tac gia ciing xin gii 10i cdm on t6i tap thé 16p Cao hoc Toan K12B da luon
dong vien va gitp dé tac gia rat nhiéu trong qua trinh hoc tap va lam luan van.

Cubi cling, toi xin gtii 10i cAm on chan thanh tdi gia dinh, ban be da gitp d6
va tao dieu kién t6t nhat cho toi khi hoc tap va nghién ctu.

Thai Nguyén, thang 8 nam 2020

Tac gia

Luong Thi Kim Tan
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Chuong 1

Pudng tron Apollonius kiéu 1

1.1 Dinh nghia va cac tinh chat

Apollonius 1& mot nha hinh hoc 16i lac ngusi Hy Lap. Tén tuoi clia ong
gan lién v6i mot s6 bai toan noi tiéng, dic biet 1a bai toan vé duong tron
Apollonius. C6 bén dinh nghia khac nhau vé mot duong tron co tén goi 1a
“duong tron Apollonius”:

(1) Quy tich tit ci cic diem (trén mat phang) ma ty s6 khoadng cach tit
dé6 dén 2 diem cb dinh 1a mot hang s6 (Durell 1928, Ogilvy 1990).
(2) Duong tron tiép xic véi ba duong tron bang tiép clia tam giac (Kim-
berling 1998, trang 102).
(3) Mot trong 8 dudng tron tiép xtc véi 3 dudng tron cho trude (tic la
nghiém ctia bai toan Apollonius).
(4) Mot trong ba dudng tron di qua dinh tam giac va hai diém dang giac
ctia tam giac (Kimberling 1998, trang 68).
Chuong nay trinh bay vé dudsng tron Apollonius ki¢u 1. Trudc tién ta gidi
thieu vé duong tron Apollonius ciia doan thang da dugce dinh nghia trong

sach phd thong, chang han trong [1], hodc trong cac Gido trinh hinh hoc
SO cap.

Bé dé 1.1.1. Trén mat phang cho hai diém A, B. Tap hop cic diém P

sao cho ti so 5 k khong doi (k > 0) la mot duong tron.



Chiing minh. Goi C, D 1a hai diém ndm trong va ngoai doan thang AB sao

CA DA _PA CA DA
cho 7 = pp = MR 55 =55 =55

duong phan giac trong va ngoai cua goc APB. Suy ra CPD = 90°. Vay
P nam trén duong tron duong kinh C'D. Ngudc lai gia st P la diém bat
ki ndm trén duong tron duong kinh C'D, khi do6 CPD = 90°. Mat khac,
bén diém A, B, C, D 1a mot hang diém diéu hoa, ttic (ABCD) = —1 nén
theo tinh chat duong phan giac ta c6 C, D lan luct 14 chan duong phan

nén C, D lan luot 1& chan

gidc trong va ngoai ciua goc APB. Tu do 2 k. Nhu vay tap hgp cac
diem P la dudng tron dusng kinh CD. O

P

Hinh 1.1: Puong tron Apollonius ciia doan thdng

Pinh nghia 1.1. Duong tron quy tich nhing diém ma ty s6 cic khodng
cch tw dé dén hai diém co dinh la mot hing so k duoc goi la duong tron
Apollonius ciia doan thdng dé ing vdi ti so k.

Cha y rang khi & = 1, duong tron Apollonius suy bién thanh dudng
trung truc cia doan thing.

T dinh nghia dusng tron Apollonius ctia doan thang ching ta dinh
nghia duong tron Apollonius ctia tam giac nhu sau.

Pinh nghia 1.2. Duong tron Apollonius kiéu 1 cia tam gidagc ABC' ing
vdi dinh A la duong tron di qua A va hai chan duong phan gidc trong va
ngodi cua A.



Nhu vay trong mot tam giac, c6 ba dudng tron Apollonius kieu 1 ting
v6i ba dinh cta tam giac. Ta goi cac ducng tron nay la A—Apollonius,
B—Apollonius v C—Apollonius, tuong ting. R6 rang cac doan thang nbi
chan phan gidc trong va chan phan gidc ngoai 1a duong kinh moi dudng
tron Apollonius kiéu 1, tuong ng. Sau day ching ta tim hiéu mot s6 tinh
chat ctia cic dudng tron nay.

1.1.1 Tinh chit cia dudng tron Apollonius kiéu 1

Tinh chat 1.1.1. Méi duong tron Apollonius ki€u 1 truc giao vdi duong
tron ngoai tiép tam gidc ABC.

Chatng minh. Goi D, E lan luct 1a chan duong phan giac trong va ngoai
g6c BAC ciia tam giac ABC, J 1a trung diem DE. Goi (O) la duong tron
ngoai tiép tam giac ABC. Do (BCDE) = —1 nén theo he thiic Newton
0,A* = 0,D* = 0,B.0,C hay O,A la tiép tuyén ctia (O). Didu dé c6
nghia la (O,) L (O). [

Hinh 1.2: Duong tron (O,) truc giao vdi (ABC')

T tinh chat trén ta thay tam ctia duong tron Apollonius 1& giao clia
tiép tuyén clia dudng tron ngoai tiép ké tit mot dinh t6i canh déi dien.

Ta nhéc lai rang duong thang déi xiing véi trung tuyén qua dusng phan
giac trong tai mot dinh 1a duong déi trung ciia tam gidc ay. Trong mot



tam gidc, ba duong déi trung cit nhau tai mot diem, diem d6 duge goi la
diem Lemoine hay diém déi trung ky hiéu béi L.

Tinh chat 1.1.2. Ba duong Apollonius kiéu 1 cia tam gidc thi dong truc,
truc dang phuong cia ching la duong thang OL vdi L la diém Lemoine.

Ching minh. Goi (O,), (Op), (O,) lan lugt 1a cac duong tron A-Apollonius,
B-Apollonius, C-Apollonius, X 1& giao diém thit hai ctia (O,) v6i (O). Do
(O.) L (0) nen O,A,0,X 1a hai tiép tuyén ctia (O). Suy ra ti giac
ABXC la tt giac diéu hoa hay AX 13 duong doi trung ting v6i dinh A clia
AABC. Nhu vay AX di qua diéem Lemoine L ctia tam giac ABC. Nghia
la L ndm trén truc dang phuong ctia (O,) va (O). Tuong tu L nim trén
truc dang phuong ctia (Op) va (0), ctia (O.) va (O) hay L c6 ciing phuong
tich ddi véi 3 dudng tron (O,), (Op), (O.). Mat khac, phuong tich ctia O
d6i véi ba duong tron Apollonius thi bang nhau va bang R%. Vay OL la
truc dang phuong ctia (O,), (O), (O.). Ba dusng tron nay dong truc. [

Hinh 1.3: LO la truc ciua ba duong tron

Hé qua 1.1.1. Ba tam cic duong tron Apollonius kiéu 1 thang hang.

Chitng minh. Vi OL 1a truc dang phuong ctia ba duong tron nén ta cé
040p L. OL va OgO¢ L OL. Suy ra Oy, Op, Oc thang hang. O



