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Chép nhan dang: e e . ] .
agon_%%_aggm Tom tat: Gid st U=(Uy, Uy, Uy ), V=(V, Vye V) €R™, ta dat <u|v>=—un+1vn+1+§uivi,

http://jshe.ued.udn.vn/

H" :{U = (Uy, Uyyees Uy, Upy) €R™ 2 (uU) = -1, U, >0}, VA gid & d:H"xH" >R la ham duoc gan
(AB)eH"xH" voi duy nhat sb d(A,B)>0 sao cho

coshd(A B) =—(A|B). Khi do, d Ia mot metric trén H ", Trong [3], cac tac gia da chirng minh duoc

cho méi cap khéng am

r&ng mdi khong gian metric H? Ia khong gian metric hyperbolic va méi tam giéc tréc dia trong H 2 1a
§ - thin véi §=1. Trong bai béo nay, ching tdi chirng minh két qua tdng quéat cho khéng gian metric

H" va moi tam giac tric dia trong H" 1a & - thin void =1In

3+\/§
2

<1. biéu nay ching t6 ring, §

dwoc chung ti dwa ra trong bai bao nay tét hon so véi § =1 duwgc cac tac gid khac dua ra trong [3].

Tir khéa: khong gian metric tric dia; khong gian metric H"; tam giac tric dia; hyperbolic; & - thin.

1. Giéi thiéu
Trong bai bao nay, chung to6i da chiing minh dugc
két qua tong quat hon rang H" 1a khong gian
hyperbolic. Hon nira, chiing t6i cling da chithg minh
duoc rang moi tam gi4c trong H" 1a & - thin véi
3+«/§
5

S=In <1.

Nhu vay, § dugc dua ra trong bai bao nay tét hon
s0 véi cac két qua cua céc tac gia di trudc.

Ly thuyét nhém hinh hoc dugc nhiéu nha toén hoc
trén thé gioi quan tdm tir nhimg nam 90 cua thé ky
trude dén nay. Qua d6, cac nha toan hoc da thu duogc
rat nhiéu két qua lién quan dén khéng gian metric tric
dia va khéng gian metric hyperbolic. Bac biét, trong
[3], cé4c tac gia da xay dung khéng gian metric H? va
chtng t6 ring mai tam giac tric dia 1a 1-thin. Trong
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bai bao nay, ching t6i ma rong két qua trén cho khong
gian metric H".

2.Co s& ly thuyét va phwong phap nghién ciru
2.1.Co sé& ly thuyét
2.1.1. Khéng gian metric hyperbolic
Gia st (X,d) la khdng gian metric,
p:[0,1]— X

la mot duong, 7=[t,=0,t,...,t, =1] la mot phéan
hoach cua [0,1] va

n

d[p(t_,) p(t)]

i=1

I/Z'
Khi do6, néu ton tai 1(p)=supl_, thi ta ndi p la duong
cau triong dwoc va 1(p) duoc goi la dé dai cua p. Pat
I'={p:p ladudong ciu truong dugc}.

Khong gian (X,d) dugc goi la khdng gian metric
dwong hay khong gian metric d¢ dai néu voi moi
X, X, € X, tacod
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d(x,%,) =inf {I(p):peT,pndi x,%,}.

Gia st (X,d) la khéng gian metric, x,X, € X.
Khi d6, mot phép nhung dang cu y:[0,d(x,, x,)] = X
sao cho

70) =%, 7[d04. )] =%,
duoc goi la mét trac dia gitra X, X,
Khong gian metric X dugc goi 1a khdng gian metric

trdc dia néu vai hai diém bat ky caa X, ton tai mot tric
dia gitra chdng.

Khéng gian metric tric dia (X,d) dwoc goi la

khéng gian hyperbolic néu moi tam giac tric dia trong
X lathin.

2.1.2. Khong gian H"
Véimoi u,v eR"™, trong dé
U=(U,.y Uy ),V =V, V,L),

ta dat

<U |V> = _un+1vn+1 + Zuivi;
i=1

H" = {u= (Ul Uy ;) €R™ (U [U) = =Ly, ,>0};
va dat

d:H"xH" >R

(A,B)a d(AB)

trong d6 d(A,B) >0 dugc xac dinh nhu sau.

coshd(A B) =—(A|B).

Khi d6, d 1a mot metric, va (H",d) la mot khong gian
metric.
Nhdn xét. V&i moi u,ve H", taco
(ulv) <1 (u|v)=leu=v.

2.2. Phwong phap nghién ctru

Ching t6i st dung phuong phap nghién cuu ly
thuyét trong qué trinh thyc hién bai bao. Nghién ciu cac
tai liéu cua nhiing tac gia di truéc, lam yéu gia thiét dé
thu duoc két qua tong quat hon.

3.Két qua va danh gia
3.1. Két qua

3.1.1. B6 dé. Gia st AeH". Khi dé, ton tai
ueR"sao cho (ulu)=1va (A|u)=0. Hon nifa, Vi
moi BeH", B A, tacd

B =[coshd (A, B)]A+[sinhd(A B)]u.

Chitng minh. LAy Be H", B# A va

u'=(1-t)A+tB.
Khi do,
(Aluy=0< (A|(1-t)A+tB) =0
< —(1-t)+t(A|B)=0
@t:;.
1+(A|B)
Nhu vay,

.__(AIB) 1
“L(AB)T1+(AlB)

bit u"=B+(A|B) va u=cqu". Khi do,

(uluy=a(u"lu"y =1

SR GERETE

Do d6, néu ta dat

us= <A|B;>2_1(<A| B)A+B),

thi ta thu duoc
(ulu)=1va (Alu)=0.
Cudi ciing, vi coshd(A B) =—(A|B) va
cosh’d(A,B)—sinh®d(A,B) =1
nén ta suy ra
sinhd (A B) = \/(A|B)’ —1.
Do d6,
B =[coshd(A, B)] A+[sinhd(A B)]u.

3.1.2. binh Ii
H" la khdng gian metric hyperbolic.
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Chirng minh. Gia sir ABC la tam giéc tric dia bt
ky cua khong gian H" va C, Cy ,C, 1a cac diém trong
tuong ung.

Truéc tién, ta tim mot can trén cua
diam{C,,C,,C,}. That vay, ta dat

a=d(B,C),b=d(C,A),C=d(A B);

x=d(AC,)=d(AC,);
y=d(B,C,)=d(B,C,);
z=d(C,C,)=d(C,C,).

Khi d6, ta c6 hé phuong trinh
X+z=b
Z+y=a
X+Yy=CcC.
Giai hé phuong trinh nay ta duoc:
b+c-a
X =
2
_c+a-b
2
a+b-c
z= .
2

Theo B dé 3.1.1, ton tai u,v eR™™ vai

1

u:m(<A|C>A+C),
— 1 +
V= O B>2_1(<A| B)A+B),

(ulu)=1, (Alu)=0,

56

(vIv)=1, (Alv)=0.
Do vay,
1 1

J(AICY -1 \/<A|B>2—1X M
x({(C|B)+(A|C)(A|B))

(ulv)=

Tiép tuc sir dung B6 dé 3.1.1, ta thu duoc

C, = (cosh x) A+(sinhx)u
= (cosh bLz_aj A+[sinh bLz_aju.

C, =(coshx) A+(sinh x)v

(cosh b+;_ajA+(sinh b+z_ajv.

Suy ra
(c,Ic,)=—cosh’ b+c-a
b+c-a @)
+sinh? 5 (ulv).

Mit khac, bai vi
—(A|B) =coshc,
—(A|C)=coshb,
—(B|C)=cosha.

nén tir (1) va (2) ta suy ra
1

X
Jeosh? b—14/cosh? ¢ -1
x (—cosh a+coshbcosh c)

(ulv)=

=—————(—cosha+coshbcoshc).
sinhbsinhc

Do vay, ta ¢
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coshd(C,,C,)=-(C,|C,) =

b+c-a . b+c-a
= cosh® +sinh? x

——(cosha—cosh bcosh ¢)
sinhb.sinhc

=1+sinh? b+c-a

X

{1+ ————(cosha—coshbcosh c)}
sinhbsinhc

b+c-a 1 y
2 sinhbsinhc
(sinhbsinh ¢ + cosha —coshbcosh ¢).

=1+sinh®

Bai vi

cosh(b —c) = coshbcoshc —sinhbsinhc

nén ta c6
coshd(C,,C,) =
1+sinh? 2FC=2 _ 1_ [cosha—cosh(b—c)].
2 sinhbsinhc
Hon nira, vi

cosha—cosh(b—c) = 2sinh a+l2)_csinh a—l;+c

nén ta cé

b+c—-a

X

coshd(C,,C,) =1+2sinh?

a+c-b
2

sinh aJrg_csinh

sinhbsinhc

Boi vi b=b+c—a+a+b—c

nén ta thu duogc

b+c-a
2

b+c—-a . a+b-c
+cosh sinh
2 2

sinhb:sinhb+;_acosh

ZSinhb+(2:_asinha+b_C

+sinhb+c_asinh a+b-c
2 2

225inhb+c_asinha+b_c.
2 2

Suy ra
sinh b+c—aSinh a+b-c
2 2 1
sinhb S 2
Hoan toan twong ty ta chimg minh dwoc rang
sinh b+c—aSinh a+c-b
2 2 1
sinhc 2
Nhu vay,
coshd(C,,C,) s1+2.1.1 = §
22 2
kéo theo
ed(CV'CZ) +e_d(cy'CZ) 3
<—.
2 2
Giai bat phuong trinh trén ta thu dugc
OSe“QQ)33+J§.
2
Nhu vay,
diam{C,,C,,C,}<d(C,.C,)
<In 315 <1
2
3.2. BPanh gia

Trong [3], cac tac gia da chung to rang H? la
khong gian metric hyperbolic, va moi tam giac la & -
thin véi 6 =1. Trong bai bao nay, chiing t6i da ching
minh dugc két qua tong quat hon rang H" l1a khong
gian metric hyperbolic. Hon nira, chiing t6i ciing da
ching minh dugc rang moi tam giéc trong H" 1a & -
thin vai
3+\/§

5

S=In <1.

Nhu vdy, & dugc dua ra trong bai bao nay tét hon
so v&i cac két qua cua cac tac gia di trudce.
4.Két luan

Trong bai bdo nay, chung t61 da ching minh duoc

raing H" la khong gian metric hyperbolic va moi tam

3+J§
5

giactrong H" la & - thin véi §=1In <1.
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HYPERBOLICITY OF SPACE H"

n
Abstract: Let us assume U=(u,U,..,U,,), V:(Vqu---:VM) e R™, we put (u|v)=-u,.V,, + zUiVi;
i1

H" = {u = (U, Uy,..., Uy, Uy ) €R™ 0 (ufu) =1, un+1>0}, and let d:H"xH" — R be the function that assigns to each pair
(A/B) e H"xH" the unique non-negative number d(A,B)>0 such that coshd (A, B)=—(A|B). Then, d is a metric on H". In

[3], the authors proved that each metric space H Zisa hyperbolic metric space and each geodesic triangle in H % is & - thin with

d =1. In this paper, we prove that the total results for the metric space H" and every geodesic triangle in H" are § - thin with

3+J§

2

5=In < 1. This proves that § given in this paper is better than ¢ =1 given by other authors in [3].

Key words: geodesic metric space; metric space H"; geodesic triangle; hyperbolic; § - thin.
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