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Tom tat

Trong mét bai bdo trude day, ching téi trinh bay Pinh li vé diéu kién thang hang ciia
cdc diém Lobachevsky trong hinh hoc véi mé hinh nira mét phdang Poincaré. Ap dung két qua tir
bai bdo dé, ching téi thu dwoc Binh Ii 2.1 vé diéu kién dong quy cia cdc dwong thang
Lobachevsky va néu mot ap dung cua Pinh ly nay.

T khoa: M6 hinh nira mdt phang Poincaré, doan thang Lobachevsky, dwong thing
Lobachevsky, d dai dai s6 Lobachevsky.

1. Giéi thiéu

Ta xét nira mit phang Poincaré: H? = {(X,y)e R%ly > O}: {Z eClIlmz > O} nam
trong mit phing E 2 i hé toa d6 truc chuan Oxy. Mdi diém thuoc H 2 goi 1a diém
Lobachevsky.

Ntra duong thing mo nim trong H 2 tryc giao voi OX tai diém thudc OX, hay nira
duong tron mé nam trong H 2 ¢o tam thudc Ox, dugc goi 1 duong thang Lobachevsky (con
goi la dwong thang Lob), mdi cung doan cta n6 1a mot doan thang Lobachevsky (con goi la
doan thang Lob).

Pinh nghia 1.1. Xét doan thing Lob néi hai diém A, B img véi cung cé phirong trinh tham
s6 y(S) = (X(s),y(s)) voi y(s;)=A, y(s,)=B (s, <S,). Khi d6 dé dai Lobachevsky
ciia doan thang Lob do la:

T (X' (9)* +(y'(9)
AB) = d
PLAB) IJ oy

Trong bai bao trudc day (L& Hao, 2018, tr.3) ching toi da dé cap dén 16p cac truc co
chung mut &m vo tan.
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Trong 16p truc c6 chung mot mut 4m vo tan, mot cung (doan) dinh huéng bat ki ndi tir A
dén B va nam trén mot truc c6 do dai dai s6 Lobachevsky L(H?:) .
e Ung voi 16p truc cong thi:

L(E):ln[A‘K:A"
B-K B-I

j (I, K twong ung la mat am, duong VO tan cua truc)

, : - A-K
e Ung véi 16p truc thang thi: L(AB) = In( B_K (K 1a mut duwong vo tan)

Ta ludn co: L(E) = p(AB) hay L(E) =—p(AB) tuy theo huéng doc theo
cung doan dinh hudng tir A dén B 13 duong hay am (L& Hao, 2018).

Ching toi dé cap cac gié tri sau:

2
L(AB) _

sh(AB) =

~L(AB)

€ e

sh(AB) =

Ro rang S(AB) =|sh(AB)

Lay cam himg tir dinh 1y Menelaus ctia hinh hoc Euclide trong E%va ap dung két
qua tir [1] chdng tdi da chirg minh dugc dinh 1y sau:
Pinh 1y 1.2. Cho tam gidc Lobachevsky véi cdac dinh A, B, C. Goi A, Bq,Cy twong img la
cdc diém nam trén cdc duong thcfng Lob (BC), (CA), (AB) va khong trung voi cac dinh A, B,
C. Khi dé A, By,C, thang hang khi va chi khi:

sh(AB) sh(BC) sh(C,A) _;  (Lé Hao, 2020, tr.13)
sh(AC) sh(B,A) sh(C,B)

Lay cam htng tir Pinh 1y Ceva cta Hinh hoc Euclide trong E2va ap dung Dinh li
1.2 chang t6i thu dwoc Pinh 1y 2.1, cho ta diéu kién dong quy cua ba duong thing
Lobachevsky di qua cac dinh cua mot tam giac Lobachevsky.
2. Két qua chinh
Pinh 1y 2.1. Cho tam gidc Lobachevsky véi cac dinh A, B, C. Goi A, By,C; twong img la
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cdc diém nam trén cac duong thang Lob (BC), (CA), (AB) va khéng tring véi cdc dinh A, B,
C. Khi d@6 néu cac dwong thang Lob (AA),(BB)),(CC) dong quy thi:

sh(AB) sh(B,C) sh(C,A) 1

sh(AC) sh(B,A) sh(C,B)
Nguwoc lai néu cé (*) thi cdac dwong thiang Lob (AAI), (BBl), (CCl) hodac khong co

diém chung hodc dong quy.
Chirng minh.

e Néu cac duong thang Lob (AA),(BB,),(CC,) dong quy tai diém D: Ap dung Pinh
1y 1.2 cho tam giac Lobachevsky ABA, vdi cac diém thing hang ¢, D, C, ta ¢o:
sh(CB) sh(DA) hCA) _,
Sh(CA,) sh(DA) sh(C;B)
Ap dyng Pinh 1y 1.2 cho tam giac Lobachevsky ACA, véi céc diém thang hang B, B, D ta
co:

sh(BA) sh(B,C) sh(DA) _,
sh(BC) sh(B,A) sh(DA)

)

Tu (1) va (2) suy ra:

sh(AB) sh(B,C) sh(C,A) _1 ™
sh(AC) sh(B,A) sh(C,B)
e Nguoc lai, néu co (*): Trong cac duong thang Lob (AA),(BB,),(CC,)gia st
ton tai mt cdp dudng c6 diém chung, chang han (AA) va (BB,) c¢ diém chung D.

Ap dyng Pinh ly 1.2 cho tam giac Lobachevsky ACA| véi céc diém thang hang B, B, D ta
co:

Sh(@) Sh(@) Sh(@) 1

sh(BC) sh(B,A) sh(DA)

Két hop véi (*)thi c6:

sh(CB) sh(DA) sh(C,A) _,

sh(CA) sh(DA) sh(C,B)
Ap dung Pinh Iy 1.2 cho tam giac Lobachevsky ABA, suy ra cac diém C,D,C, thing
hang, nghia la cac dudng thang Lob (AA),(BB,),(CC) dong quy tai D o

Tiép theo chung t6i néu mot hé qua tmg dung ctia Pinh ly 2.1 dbi véi cac duong
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phén giac trong tam giac Lobachevsky.

Heé qua 2.2. Cho tam gidc Lobachevsky. Khi dé cdc dwong thang Lob, la phdn gidc ciia cdc
gée trong tam gidc dé, ludn ludn dong quy.

Chirng minh. X¢ét tam giac Lobachevsky véi cac dinh A, B, C.

Goi A, By;,C; twong tmg la cic diém nam trén cac cung doan BC ,CA, AB va (AA),

(BBl) : (CCl) 1a nhiing phan giac ctia cac goc trong tam giac da néu.

Goi f 1a s6 do géc ZBAA. Buong phén gidc (AA) phan goc ZBAC thanh hai goc c6
cung sé do ¢ .
Ap dung Pinh Iy ham sb Sin hyperbolic (Nguyén Thi Lién & Nguyén Ba Khién, 2011)
cho tam giac Lobachevsky ABA ta co:
sh(AB) sh(AB)
sine sing
Ap dung Pinh Iy ham sb Sin hyperbolic cho tam giac Lobachevsky ACA taco:
sh(AC) _ sh(AC) _ sh(AC)
sina sin(z—p) sing

Tir cc ding thirc trén, suy ra:
sh(AB) sh(AB)
sh(AC) sh(AC)

Do A1 nam trén cung doan BC nén Sh(@) <, Suy ra:
sh(AC)
sh(AB) __sh(AB)
Sh(AC)  sh(AC)

Tuong ty ta cling c0:
sh(BC)  sh(BC)
sh(B,A)  sh(BA)
sh(C,A)  sh(CA)
sh(C,B)  sh(CB)

Suy ra:

sh(AB) sh(B,C) sh(C,A) _sh(AB) sh(BC) sh(CA) _ 9
sh(AC) sh(B,A) sh(C,B)  sh(AC) sh(BA) sh(CB)

Ap dung Pinh Iy 2.1 thi ¢6 diéu phai chimg minh o
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3. Két luan

Lay cam himg tir Dinh Iy Ceva cta Hinh hoc Euclide ching t6i d néu va chimg minh
Pinh Iy 2.1, thé hién mot két qua ciia Hinh hoc v6i mé hinh nira mét phing Poincaré. Két qua
d6 c6 y nghia hon khi chung t6i néu dugc moét ap dung thong qua HE qua 2.20
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Abstract

In a previous paper, we presented the Theorem on the collinear conditions of
Lobachevskian points in geometry with the Poincaré half-plane model. Applying such results
from that paper, we obtained Theorem 2.1 on the concurrent conditions of Lobachevskian lines
and presented an application of this Theorem.
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