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Chuyén san Khoa hoc Ty nhién

1. Mé& dau

Khoéng gian metric Ia mét trong nhiing khai
niém co ban cua giai tich hién dai, c6 vai trdo quan
trong trong nhiéu mo hinh toan hoc. Viéc mo rong
khéng gian metric va nghién ctru tinh chit ciia cac
khong gian mo rong la mdt hudng nghién ctru dugce
nhiéu tic gid quan tdm. Nam 2012, K. P. Chi va
cong sy da thiét lap va chimg minh dinh i diém bét
dong cho 4anh xa co yéu suy rong trong khong gian
metric riéng day du (K. P. Chi, E. Karapinar, and
T. D. Thanh, 2012). Nam 2017, N. V. Diing da
nghién ctru tinh day da hoa cua khong gian metric
rieng ( N. V. Dung, 2017). Thoi gian qua, mot s6
khong gian metric suy rong dugc gioi thiéu va
nghién ciru, sir dung trong Li thuyét diém bat dong,
trong do c6 khong gian metric riéng va khéng gian
tua metric riéng (R. H. Haghi, S. Rezapour and N.
Shahzad, 2013). Gan day, R. Gharibi va S. Jahedi
da nghién ctru sy ton tai va tinh duy nhét cua diém
bat dong d6i v6i anh xa xac dinh trén tich cua cac
khong gian tya metric riéng (R. Gharibi and S.
Jahedi, 2019). Cac tac gia ciing da d¢é xuat mot s6
diéu kién phu hop va xay dung cac vi du minh hoa.

Chiing toi nhan thay rang, tinh chat topo cua
khong gian tya metric riéng chua dugc nghién ctru,
nhiéu dang dinh li diém bat dong quen thudc chua
duogc thiét lap va chimg minh trong khong gian tua
metric rleng Bén canh d6, mét so tinh chat trong
khéng gian tya metric riéng c6 thé tiép cin bang
mdt cau trac metric phu hop.

Trong bai bdo nay, tir mot twa metric riéng da
cho chlng t6i xay dung mot metric va mot metric
riéng. Dong thoi ching t6i thiét lap va chimg minh
moi quan hé gitra day hoi ty, ddy Cauchy va tinh
day du giira chdng.

Trudc hét, chung toi trinh bay mot sé khai
niém, két qua co ban dugc sur dung trong bai bao.

Khai niém metric 1a sy mo rong cua khong
gian ba chiéu v&i khoang cach thong thuong véi ba
dic trung tiéu biu: tinh khong am, tinh d6i ximg,
bat dang thirc tam giac.

Pinh nghia 1.1. (T. V. An, N. H. Quang, N.
V. Ding, N. N. Bich, 2017). Gia st X 1a mot tap
khac rong va d:X x X —> R sao cho voéi moi
X,y zZ€X,

1.d(x,y) =0.
2.dx,y) =0 x=y.
3.d(x,y) =d(y,x).

4. d(x,y) < d(x,z) +d(zy).
Khi d6

1. d duoc goi la mot metric trén X va (X,d)
dugc goi la mot khdng gian metric.

2. Day {x,} c X duogc goi la hgi tu ¢én diém
x € X néu lim d(xy,x) = 0.

3. Day {x,} c X duoc goi la mot ddy Cauchy

néu lim d(x,,Xy) = 0.
n,m—oo

4. Khong gian metric (X,d) duoc goi la day
du néu moi day Cauchy {x,,} € X hoi tu trong X.

Dinh nghia dudi ddy mé rong tir dinh nghia
metric bang cach bo di tinh d6i ximg.

Pinh nghia 1.2. (R. Gharibi and S. Jahedi,
2019). Gia str X 1a mot tap khac rong va
q: X X X = R sao cho vaimoi x,y,z € X,

1 q(x,y)=0.

2. qlx,y) =q(y,x) =0 x=y.

3. q(x,y) < q(x,2) +q(z,y).

Khi d6 q duoc goi la mét tya metric trén X va
(X, q) duoc goi la mot khong gian tia metric.

Khong gian metric duwgc mo rong thanh khong
gian metric riéng nhu sau.

Pinh nghia 1.3. (R. Gharibi and S. Jahedi,
2019). Gia sir X 1a mot tap khac rong va
p: X X X - R sao cho véimoi x,y,z € X,

1 p(x,y) =0.
p(x,x) =ple,y) =py,y) ©x=y.
p(x,x) < p(x,y).
p(x,y) =p(y,x).
p(x,z) <p(x,y) +p(y.2) —p(¥.y).

o s~ w N

Khi do

1. p dugc goi la mot metric riéng trén X va
(X,p) duoc goi la mét khéng gian metric riéng.

2. Day {x,} € X hgi tu dén diém x € X néu
lim p(x, x,) = p(x,x).
n—->oo

3. Day {x,} c X duoc goi la mot ddy Cauchy

néu lim p(x,,x.n,) ton tai.
n,m-—oco

4. Khong gian metric riéng (X, p) dugc goi la
day du néu moi ddy Cauchy {x,} c X la mot day
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hoi tu dén mot  diém xeX va

lim p(xp,, x,)=p(x, x).

n,m—oo

Dinh nghia dudi ddy m¢ rong tir dinh nghia
metric riéng bang lam yé€u di dicu ki¢n (2) va bd di
didu kién (3), (4).

Dinh nghia 1.4. (E. Karapinar, I. M. Erhan and
A. Oztirk, 2013). Gia sur X la mot tap khac rong va
qp: X XX = R sao cho véimoix,y, z € X,

1 qp(x,y) = 0.

2. Néugp(x,x) = qp(x,y) = qp(y,y)

thi x = y.

3. qp(x,x) < qp(x,y).

4. qp(x,x) < qp(y, x).

5 qp(xy) + qp(z,2) < qp(x,2) + qp(2,¥).
Khi do

1. gp dugc goi la mot tya metric riéng trén X
va (X, gp) duoc goi la mot khdng gian twa metric
riéng.

2. Déy {x,} € X duoc goi la hgi tu dén diém
x € X neu

lim gpCx, x,) = lim qpCen, x) = qpx, x).

3. Déy {x,} X dugc goi la mot ddy Cauchy
néeu lim gqp(x,x,) V&  lim gp(x;,,x,) ton
n,m-oo n,rn_—mo
tai. Dicu nay twong duong vai nglmoo qp (Xn,Xm)
ton tai.
4. Khong gian tua metric riéng (X, qp) duoc
goi la day du néu moi day Cauchy {x,}c X la mot
ddy hoi tu dén mot diém x€X va

lim gp(xm,xyn) =
n,m—oo

Lam qp(Xn,Xm) = qp(x, X).

Tir mot tyra metric riéng da cho R. Gharibi and
S. Jahedi da thiet lap mot so metric riéng va tua
metric nhu sau.

Ménh dé 1.5. (R. Gharibi and S. Jahedi,
2019). Gid st

1. X 1a mét tdp khac réng va (X, gqp) 1a mét
khong gian twa metric riéng.

2. qp5: XxX— R* xdc dinh bai gps5(x, y) =
qp(x,y) + qp(y,x) — qp(x,x) — qp(y,)
Vol moi x,y € X.
Khi do:

1. Néu gp(x,y) = qp(y, x) Véi moi x,y € X
thi gp & m¢gt metric riéng trén X.

2. Cho tya metric riéng gp trén mgt tap X
khac rong, nhizng hamso sau la tya metric trén X:
dqp (6 y) = qp(x,y) — qp(x,%).

Qap” "0 Y)=qqp %) = qp (B, %) — qp ¥, y).
Tap V)= qgp (0, ¥)- qqp (%)

= qp(y,x) — qp(x, x).
Top (V)= qqp (.2 = qp(x,y) — qp(,y).

Tur dinh nghia gid tri tuyét doi, ching ta c6
duoc bo deé sau.

B6 dé 1.6. Néu a,b € Rthi

|la —b| = max{a, b} — min{a, b}.

2. Két qua chinh

Dinh li sau diy cho thdy mdi quan hé giita
khéng gian tya metric riéng va khéng gian metric.

Pinh 1i 2.1. Gid su (X, qp) la mgt khdng gian
twa metric riéng. Voi moi x,y € X, dat

d(x,y) = max{qp(x,y),qp(y, x)}
—min{qp(x,x), qp(y,y)}.
Khi do ta co

1. d la mot metric trén X.

2. Néu “_{{}oxn = x trong khéng gian metric
(X,d) thi 711_r>r§0 X, = x trong khong gian twa metric

riéng (X, qp).

3. Day {x,} la mgt day Cauchy trong khdng
gian twa metric riéng (X, qp) khi va chi khi day
{x,} 1a mgt day Cauchy trong khéng gian metric
X,d).

4. Khong gian tya metric riéng (X, gp) la day
du khiva chz khi khéng gian metric (X, d) la day du.
Chuing minh. (1) Gia st x,y,z€ X. Ta chang
minh d(x,y) = 0. Tacé

d(x,y) = max{qp(x,y),qp(y, x)}
—min{gp(x, x),qp(y, y)}

> max{qp(x, x),qp (v, )}

—min{qp(x, x),qp (¥, y)}

> 0.

Ta chitng minh d(x,y) = 0 & x = y. That vay
Néu x = y thi

d(x,y) = qp(x,x) — gp(x,x) = 0.
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Néu d(x,y) = 0thi max{qp(x,y),qp(y,x)}
= min{qp(x,x),qp(y, y)}.
Tacé

min{gp(x, x),qp(y, )} < qp(x,y)
< max{qp(x, y), qp(y,x)}

min{qp(x,x), qp(y,y)} < qp(y, x)
< max{qp(x,y),qp(y,x)}.

Suy ra qp(x, x) = qp(x,y) = qp(y,y).
Vay x = y.
Ta chiing minh d(x, y) = d(y,x).
That vay
d(x,y)
= max{qp(x, y), qp(y,x)}
—min{qp(x,x),qp(y,y)}
= max{qp(y, x),qp (x, y)}
—min{gp(y, ), qp(x, x)}
=d(y,x).
Ta chirng minh
d(x,y) <d(x,z) +d(zy).
Tacé
qp(x,y) < qp(x,2) + qp(z,y) — qp(z,2).
Do d6
d(x,y) = max{qp(x, y), qp(y,x)}
—min{qp(x, x), qp(y, y)}.

< max{qp(x, z) + qp(z, y)
—qp(z,2),qp(y,2) + qp(z,x)
—qp(z,2)}

—min{qp(x,x),qp(y,y)}

= max{qp(x, 2) + qp(z, y), qp(y,2) + qp(z,x)}
—qp(z,2)

—min{qp(x, x),qp(y, )}
< max{ qp(x,z),qp(z,x)}
+max{ qp(z,y),qr(y,2)}
—qp(z,2z) —min{qp(x,x), qp(y,y)}.
Ta ching minh
qp(z, z) + min{gp(x,x), qp(y,y)}
> min{qp(z,2),qp(y,y)}
+min{qp(x, x),qp(z, 2)}. 1)

That vay
Néu gp(z,2) < qp(x, x)

6

va qp(z,z) < qp(y,y)
thi min{qp(x,x),qp (v, )} = qp(z,2).
Khi d6 qp(z,z) + min{qp(x,x),qp(y,y)}
> qp(z,2) +qp(z,2)
= min{qp(x,x),qp(z,2)}
+min{qp(z, 2), qp(y, y)}.
Néu gp(z,z) < qp(x, x) va
qp(z,2) > qp(y,y) thi
qp(z,z) + min{qp(x,x),qp(y,y)}
=qp(z,2) +qp(y,y)

=min{qp(z,2),qp v, y)}
+ min{qp(x, x),qp(z,2)}.

Néu qp(z, z) = qp(x,x) va
qr(z,z) = qp(y,y) thi
qp(z,z) + min{qp(x,x),qp(y,y)}
> qp(x,x) +qp(y,y)
=min{qp(z,2),qp (v, y)}
+min{qp(x,x), qp(z, 2)}.
Néu qp(z, z) = qp(x,x) va
qr(z,z) < qp(y,y) thi min{qp(x,x),qp(y,y)} =
qp(x, x).
Khi d6
qp(z, z) + min{qp(x, x), qp(y, y)}
=qp(z,2) + qp(x, x)
= min{qp(z,2),qp (y, y)}
+ min{gp(x, x), qp(z, 2)}.
Suy ra d(x,y) <d(x,z)+ d(zy).
Vay d la mot metric trén X.
(2). Gia st hj{}o Xn = x trong khong gian metric
(X,d). Khi a6 lim d(xy,x) = 0.
Khi d6, theo B6 dé 1.6 ta c6
0 < lgp(x,x5) — qp(x,x)|
= max{qp(x, x,), qp(x,x)}
—min{qp(x,x,), qp(x,x)}
< max{qp(x, x,), qp(xn, x)}
—min{qp(xy, x,),qp (x, x)}
=d(xp X).
Suy ra_ lim [qp(x, x,) — qp(x,x)| = 0
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hay lim gp(x, xn) = qp (%, %).

Mat khéc, theo B6 dé 1.6 ta c6

0 < lgp(xpn,x) —qp(x,x)|

= max{qp(xp,x), qp(x, x)}

— min{gp(xp,x), qp(x,x) }

< max{gp(xn,x), qp(x, x,)}

—min{qp(xp,x,),qp(x, %)}

= d(x,,x).
Suy ra lim |gp(xn,x) — qp(x,x)| = 0
hay lim gp(xn, x) = qp (%, %).
Vay lim gp(x,xn) = lim gp(xy, x) = qp(x, x).
(3). (=).Gia sur {x,,} la ddy Cauchy trong (X, gp).
Khi d6 tdn tai a € R sao cho

. ap Q) = lim_qpQen,xn) =a.

Suy ra
Tli_r)roloqp(xn'xn) = 7}li_r}'}x)qp (xm:xm) =a.
Tacé
m%’l"oo d(x,, Xm)
= Lim _(max{qpCen xm), qp(Xm x)}
— min{qp(xn, X)), qp(Xm, X))
=a—a=0.
Vay {x,}la didy Cauchy trong khdng gian metric
(X,d).
(&).Gia st {x,} la didy Cauchy trong khong gian
metric (X,d). Khi d6, v6i & == khi do ton tai
ngy € N sao cho d(xp, x,,) < % vGi moi m,n > ny,.
Tacé
0 < qp(xp,xy)
= qp(yxn) — qp(xng, X, ) + qp (g xn,)
< lapCGen. ) = ap Gy, 20, )| + a0 (g %)
< max{qp(enx,),qp(x5y,%n, )}

—min{qp Gy %), qp (g X))}

+ qp(Xny Xn,)

< max{qp(xn,n, ), qp (%)}

- min{qp(xnrxn)'qp(xno'xno)}

+ qp(xno'xno) < d(xn:xno) + qp(xnorxno)
< 2d(xy,%n,) + qp(xng%n, )

<1+ qp(xno, xno).

Suy ra { qp(xp,x,)} bi chan trong R. Do d6
ton tai a € R sao cho day con { ap(xy,, xx, )} oi
tu vé a. Vi {x,,;} la ddy Cauchy trong khong gian
metric (X, d) nén vGi moi & > 0, ton tai n, € N sao
cho voi moi m,n > e, d(xp Xm) < g Khi dé
theo B dé 1.6 ta co

|qp(xn'xn) - qp(xm'xm)l

= max{qp(xnrxn): qp(xm'xm)}

_min{qp(xn' xn): qp(xm' xm)}

< max{qp(xn, xm), qp(xm xn)}

_min{qp(xn:xn):qp (X Xom)

< d(p,xm) < 2d(xp,x,) <e.

Suy ra day { gp(x,,x,)} la ddy Cauchy trong
R. Do d6 T{i_r)roloqp(xn,xn) =a.

Mat khac ta cé

|max{qp(xn'xm)rqp(xmvxn)}_ al
< Imax{qp(n, %), q0 Oy x0)3
— min{qp (%, %), qp X, x )}
+|min{qp(x,,x,), qp (tm, x )} — al

=dl,,x,) + |min{gp(x,,x,),qp(x,p,x,,)} — al.

Vi lim gp(xp,,x,,) = anén
mn—>oo
mlrilmoolmax{qp(xw x‘m)' qp(xm' xn)} - al =0.
Suyra lim gqp(xp,x,) = a.
n,m—oo

Vay {x,} la ddy Cauchy trong khéng gian tua
metric riéng (X, qp).
(4). (<). Gia su khong gian metric (X,d) 1 day
du. Lay {x,} la ddy Cauchy trong khdng gian tua
metric riéng (X, gp). Theo (3), tasuy ra {x,,} la day
Cauchy trong khong gian metric (X, d). Vi khong
gian metric (X, d) la day da nén
limx,=x

n—oco

trong khong gian metric (X,d). Mat khac, theo (2)
ta cO lim x,, = x trong khdng gian tya metric riéng

n—oo

(X, qp). Ta can chitng minh

qp(x,x) = lim qp(x;,, x,)
m,n—co

= lim qp(xnyxm).
mmn—oo
Vi o ton  tai lim gp(x,xy,) VA
n,m—oo

lim qp(xm,,x,)Nén ta chican ching minh
n,m—oo

Lim qpCen,xn) = qp (x, ).
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Vi limx, =x trong khong gian metric

X,d) nén véi moi & > 0, ton tai ny € N sao cho
d(x,,x) < § véi moi n > ny. Khi do, theo BS dé
1.6taco
lgp Gy, x,) — qp (x, )|
= max{qp(x,,x,), qp(x, x)}
— min{qp(x,,x,), qp(x, x)}

qp (xwxn)l}

max{qp (x,,x,), qp(x, 0} + min{ qp (x, x)

=2[

2
— min{gp (e, x,),qp G, )]
qp (e, x,) + qp(x, x)
— min{gp(x,,,x,,),qp(x, x)}]

< 2[gp(x,,x) — min{qp(x,,x,), qp(x,x)}]
<2 [max{qp (xn,x), qp(x, xn)}
— min{qp(xn,xn),qp(x,x)}]

= 2d(x,,x) < e
Diéu nay chung to lim gp(x,, x,) = qp (x, x).
n—-oo
~ Vay khong gian tya metric riéng (X,qp) la
day du.

(=).Gia st khong gian tua metric riéng
(X,qp) day du. Lay {x,} la day Cauchy trong
khong gian metric (X, d). Theo (3), ta suy ra {x,}
la ddy Cauchy trong khdng gian twa metric riéng
(X,gp). Vi khong gian tya metric riéng (X, qp) la
dly da nén

qpr(x,x) = lim qp(x;,, x,)
m,n—co
= lim qpQep,xq).
mmn—oo

Mat khac
qp(x,x) = lim qp(x,xy) = limqp(xn,x).
Taco

d(xp,x) = max{qp(xp,x), qp(x, x,)}

—min{gp(xn,xn),qp(x,x)}.

Vay

éim d(x,,x)

= lim (max{qp(xn,x),qp(x,x7)}

—min{qp(xn,xy),qp(x,x)})
= qp(x, x) — gp(x,x) = 0.
Khi d6 limx, =x. Vay khong gian tua
n—-oo

metric riéng (X, qp) day du.

8

Dinh li sau day cho thdy mdi quan hé giira
khong gian twa metric riéng va khong gian
metric riéng.

Pinh 1i 2.2. Gid su (X, qp) la mgt khdng gian
twa metric riéng. Voi moi x,y € X, dat

p(x, y) = max{qp(x, y), qp(y, x)}.

Khi do ta co

1. p la mgt metric riéng trén X.

2. Néu limx, = x trong khong gian tya

n—-oo
metric riéng (X,qp) thi limx, = x trong khéng
n—-oo

gian metric riéng (X, p).

3. Day {x,}1a mgt day Cauchy trong khong
gian twa metric riéng (X, qp) khi va chi khi day
{x,} 1a mgt day Cauchy trong khong gian metric
riéng (X, p).

4 Néu khong gian twa metric riéng (X, qp) la
day du thi khéng gian metric riéng (X, p) la day du.

Chung minh. (1) Gia str x, y, z € X. Ta ching minh
p(x,x) =plx,y) =p(y,y) ©x=y.
That vay, gia st
p(x,x) =plx,y) =p{,y).
Suy ra max{qp(x, x), qp(x, x)}
= max{qp(x,y), qp(y, )}
= max{qp(y,¥),qp(y,)}.
Khi do ta c6
qp(x,x) = max{qp(x, y),qp(y,0)} = qp(y,y). (1)
Vi
qp(x,x) < qp(x,y) < max{qp(x,y), qp(y,x)}
ap(y,y) < qp(y,x) < max{qp(x,y),qp(y,x)}
nén tr (1) ta suy ra gqp(x,x) =qp(x,y) =
qp(y,y).Suyrax=y.
Tiep theo, gia sir x = y. Khido
max{qp(x,x), qp(x, x)}
= max{qp(x, y), qp(y,x)}

=max{qp(y,¥),qp(y,¥)}.
Suy ra p(x, x) = p(x,y) =p(y,y).
Ta chung minh p(x,x) < p(x, y). That vay
p(x, x) = max{qp(x, x), qp (x,x) }
< max{qp(x,y),qp (v, )} = p(x, y).
Ta ching minh p(x,y) = p(y,x). That vy
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p(x,y) = max{qp(x,¥),qp(y,x)}
=max{qp(y,x),qp(x,y)}
=p(,x).
Ta chirng minh
p(x,z) <plx,y) +p(y,2) —pQ, ).
That vay
p(x,z) = max{qp(x,2),qp(z,x)}
< max{qp(x,y) + qp(y,2) —
ap(y,y),qp(z,y) + qp(y, x) — qp (¥, )}

< max{qp(x,y) + qp(y, 2), qp(z, ¥) + qp(y,x)}
—qp(»,y)

< max{qp(x,y),qr(y, x)}
+max{qp(y,2), qp(z,y)}
—qar(y,y)
< ply) +r@,2) —p(y,y).
Vay p la mot metric riéng trén X.
(2). Gia su grolo X, = x trong khdng gian tya
metric riéng (X, gp).Khi do ta co
lim gp(x, xp) = lim qp(xn,x) = qp(x, ).
Do do
Lim p(en,x) = lim (max{qp(xn, %), qp(x, x)})

= max{qp(x,x), qp(x,x)}
= p(x,x).

Vay limx, =x trong khong gian metric
n—oo
rieng (X,p).
(3). (=).Gia st {x,}la day Cauchy trong

khong gian twa metric riéng (X, gp). Khi d6 ton tai
a € Rsao cho

lim qp(xp,xm) = lim qp(x,,xn) =a.
mmn—oo m,n—oo

Suy ra
lim p(x;,xn)
m,n—co
= lim max{qp(xn Xm), qp(xm xn)}
= a.
Vay {x,} la ddy Cauchy trong khdng gian
metric riéng (X, p).

(<).Gia st {x,} la ddy Cauchy trong khdng gian
metric riéng (X,p). Khi d6 ton tai

c e Rsaocho lim p(x,,, x,) = c.Vay
mmn—oco

Lim qp(en,xy) = lim p(xp,xn) =c.

Mat khac
qp(xp,xn) < qp(Xp, X )
< max{qp(xn, Xm), qp (X m, X7) }-

Khi do
c= 7{im qp(xp, x4)
< lim qp(xnx,)

n,m—co
< lim (max{gpCenxm), qpGem,xn)}) = c.
Suy ra
c< lim gp(x,x,) <c.

n,m—oo
Vay lim gp(xp,x,) = c.
nm-oo
Tuong tu ta co
qp(xn,x7n) < qp(xm,Xy)
< max{qp(Xn,Xm),qp (Xm, xn)}-

Khi @6
c= 1511(7)10 qp(xp, x5)
< lim qp(xm,xq)

n,m—co
< lim_(max{qp(in, X, apCemxn)}) =c.

Suy ra
c< lim gp(x,,x,) <c.
n,m—-oo

Vay lim qpQem,xn) = c.

T nhang lap ludan trén  ta co
lim gqp(x,,x,) = lim qp(x,,x,)=c. Vay
n,m-co n,m-oo

{x,}la day Cauchy trong khong gian tua metric
riéng (X, gp).

(4). Gia sir khong gian tua metric riéng
(X,qp) la day du. Lay {x,} la diy Cauchy trong
khong gian metric riéng (X, p). Theo (3) ta suy ra
{x,} la day Cauchy trong khong gian tua metric
rieng (X,qp). Vi khong gian tya metric riéng
(X, qp) 1a day danén lim x, = x trong khong gian
twa metric rieng (X,qp). Theo (2) ta suy ra
lim x,, = x trong khong gian metric riéng (X,p).

n—-oo
Mat khac, vi khong gian tya metric riéng (X, gqp) la
day da nén
lim qp(xn xm)
n,m—co

= lim qp(x,;,,x,) = qp(x, x).
n,m—co
Ta co
lim p(xpxm)
n,m—oo

=_lim (max{qp(xn Xm), qp(xmxn)})

= gp(x,x) = p(x, 2).
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{x,} |2 ddy Cauchy trong khong gian metric
riéng (X,q). Vay khong gian metric riéng (X, p) la
day du.

Vi du sau minh hoa cho nhiing két qua dat
duoc phia trén doi vai tya metric riéng trong Vi du
3.5 trong tai liéu (R. Gharibi and S. Jahedi, 2019).
Vi dy 2.3. Gia sir X = {0,5,1} va ham

qp: X X X - R* xac dinh boi
_f 2x+y+2, x+#y
ap(x,y) = {1’ x=y.
Khi do
1. gp la mot twa metric riéng trén X.
2. Metric d trong Pinh 1i 2.1 dugc xac
dinh nhu sau
0, xX=y
: {(03)-G-0)
3 G»Eeoz)\3

d(x,y) = { 3, (%) € {(01),(1,0}

I
5 el (1)

3. Metric riéng p trong Pinh li 2.2 dugc xac
dinh nhu sau

(81' Y 1\ (1
) {' 5 coefog) o))
p(x,y) = | 4,  (x,y) €{(0,1),(1,0)}
13 1 1
5 enelz)(u3)

Gidi. (1). Theo Vi du 3.5 trong tai liéu (R.
Gharibi and S. Jahedi, 2019) thi gp la mot tua
metric riéng trén X.

(2). Néu x = y thi
qp(x,y) = qp(y,x) = qp(x,x) = qp(y,y) = 1.
Khi d6 ta co
d(x,y) = max{qp(x,y),qp(y, x)}
—min{qp(x, x),qp (v, )}
=max{1,1} —min{1,1} =1-1=0.

Néu (x,y) = (O, %) thi

7 8
qp(x,y) = .qp(y. x) =~
vaqp(x,x) = qp(y, ) = 1. Khido ta cd

d(x,y) = max{qp(x,y),qp(y, x)}

—min{qp(x, x),qp(y, ¥)}

10

= max{% g} min{1,1}
8 5
Néu (x,y) = (— )thi
ap(x,y) = 8.qp v, x) =

vaqp(x,x) = qp(y,y) = 1. Khido ta co
d(x,y) = max{gp(x,y),qp(y, ©)}

_ {8 7} (1.1}
= max 33 min{1,

_8_,.2
3 E)
Néu (x,y) = (0,1) thi
ap(x,y) =3,qp(y,x) =4

vaqp(x,x) = qp(y,y) = 1. Khido ta co
d(x,y) = max{qp(x,y),qp(y, x)}
—min{gp(x, x),qp(y, y)}
= max{3,4} — min{1,1}
=4—-1=3.
Néu (x,y) = (1,0) thi
qp(x,y) =4,qp(y,x) =3
vagp(x,x) =qp(y,y) =1. Khi d6 ta
d(x,y) = max{qp(x,y), qp(y,x)}
—min{qp(x, x), qp(y, y)}
=max{4,3} —min{1,1} =4—1=3.
£ _ l <
Néu (x,y) = (3,1) thi

1 13
ap(x,y) = =3 ap yx) =

vagp(x,x) = qp(y, ) = 1. Khidé ta co

d(x,y) = max{qp(x,y),qp(y, x)}
— min{qp(x, x), qp(y, ¥)}

11 13
—max{3 3} min{1,1}
13 . 10
=3-1=7%

Néu (x,y) = (1, %) thi

11

qp(x,y) = & =3 ap v x) =

ﬁwm@—wmw—L

co
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Khi do ta co
d(x,y) = max{qp(x,y),qp(y, x)}
—min{qp(x, x), qp(y, ¥)}
= max{l—g3 1?} min{1,1}
13 10

g 3"
Tu nhitng tinh toan trén, ta c6 metric d trong
Pinh i 2.1 dugc xac dinh boi
( 0, xX=y
[5 1\ (1
ap =13 0 ef(03).(5.0)
=13y e (0D, L0}
2. e ef().(3)
’ xly 3! ) ) 3 -
(3). Néux = ythi
qp(x,y) = qp(y,x) = 1.
Khi dota co
p(x,y) = max{qp(x,y),qp(y,x)}
=max{1,1} = 1.
e _ 1 N
Néu (x, y) = (O, 3) thi

7 8
ap(x,y) =7 vagp(y,x) = .

Khi @6 ta co
p(x,y) = max{qp(x,y),qp(y,x)}
B {7 8} 8
=max 3 3 3
Néu @) =(30) thi qpGoy) =
8 ( )_Z
S vagp(y, x) ==
Khi @6 ta co
p(x,y) = max{qp(x,y),qp(y,x)}
B {8 7} 8
=max 3 3 3

Néu (x,y) = (0,1) thi

qp(x,y) = 3vaqp(y,x) = 4.
Khi @6 ta c6

p(x,y) = max{qp(x,y),qp(y, x)}

= max{3,4} = 4.
Néu (x, y) = (1,0) thi

qp(x,y) = 4vaqp(y,x) = 3.
Khi 3o ta co

p(x,y) = max{qp(x, y), qp(y, x)}

=max{4,3} =4
Néu (x,y) = (l 1) thi
qp(x,y) = —mwm@——
Khi do ta co
p(x,y) = max{qp(x,y),qp(y,x)}
{11 13} 13
= max 3 3 3 .
Néu (x,y) = (1 l) thi
ap(y) == va qp(y,x) ==
Khi 36 ta co
p(x,y) = max{qp(x,y),qp(y, x)}
{13 11} 13
=max 3 3 3 .

Tu nhixng tinh todn trén ta c6 metric riéng p
trong Pinh li 2.2 duoc xac dinh boi

1, xX=y

worefo2) )

-] 3’
PEY)=V4  (xy) e {(01), (1,0)}

|13 1 1
5 @yelz).(13)}
Vi dy sau minh hoa cho nhing két qua dat
dugc phia trén doi vai tya metric riéng trong Vi du
2.5 trong tai liéu (R. Gharibi and S. Jahedi, 2019).
Vidu 2.4. Gia sir X = R va ham
qp(x,y) =
Khi do6
1. gp la mot tya metric riéng trén X.
2. Metric d trong Pinh 1i 2.1 dugc xac dinh
nhu sau
lx =yl +lxl=[yl,  IxI >yl
1) =4y AT B = b
3. Metric riéng p trong Dinh li 2.2 dugc xac

dinh nhu sau
C(lx=yl+Ixl,  lxl >y
P = A e
Gidi. (1). Theo Vi du 2.5 trong tai liéu (R.
Gharibi and S. Jahedi, 2019) thi gp la mot tya
metric riéng trén X.

|x =yl + |xl.

11
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(2). Giastrx,y € X. Taco
qp(x,y) = lx —yl + ||,
qp(y,x) = ly — x| + |yl,
qp(x,x) = |x|,qp(y,y) = lyl.
Khi do ta cé
d(x,y) = max{qp(x,y),qp(y, x)}
—min{qp(x,x),qp(y,y)}
= max{lx —yl| + x|, |y — x| + [y[}
—min{|x|, |y}
:{Ix—yl +lxl =1yl lxI >yl
ly — x|+ 1yl —lxl, x| <yl
(). Ta c6 qplxy) =Ilx—yl+Ix| va
qr(y,x) = |y —x| + |yl|. Khido ta c6
p(x,y) = max{qp(x,y),qp(y,x)}
= max{|x— y| + |x|,ly — x| +[y[}
_ {Ix—yl + lxl, |x| > |y]
ly — x| + Iyl |x| < yl.
Lién quan dén Binh li 2.1 va Dinh Ii 2.2,
ching t6i dat ra cu hoi mo saul.
Cau héi 2.5. CAc chiéu nguoclai trong Pinh
li 2.1. (2) va Pinh I 2.2. (2), Binh i 2.2. (4) c6 Xay
ra hay khong?
3. Kétluan
Trong bai bao nay, ching to1 da xay dung mot
metric va mot m,etric riéng xuat phat tu mot tua
metric riéng. Thiet [ap va chimg minh mdi quan hé
gitta day hoi ty, ddy Cauchy va tinh day du cua

12

chl"mg. Pac bié:c,chﬁng toi da d}ra ra mot sé vi du
nham 1am rd két qua chinh. K&t qua bai viet c6 y
nghia khoa hoc va thuc tién, la tai liéu tham khao
tot cho sinh vién, hoc vién cao hoc va nhiing ai
dang quan tam dén mang nghién ctu nay.
_ Loi cam on: Nghién ciru nay dugc hd trg boi
dé tai nghién ctru khoa hoc cua sinh vién Truong
Pai hoc Pong Thap ma sé SPD2020.02.02.
Tai li€é u tham khao

E. Karapinar, I. M. Erhan and A. Oztlrk. (2013).
Fixed point theorems on quasi-partial metric
spaces. Math. Comput. Modelling 57, 2442-2448.

K. P. Chi, E. Karapinar, and T. D. Thanh. (2012).
A generalized contraction principle in partial

metric spaces. Math. Comput. Modelling 55,
1673-1681.

N. V. Dung. (2017). On the completion of partial
metric spaces. Quaest. Math. 40, 589-597.

R. Gharibi and S. Jahedi. (2019). On the product of

quasi-partial metric spaces. Korean J. Math.,
27, 819-830.

R. H. Haghi, S. Rezapour and N. Shahzad. (2013).
Be careful on partial metric fixed point
results. Topology Appl. 160, 450-454.

S. G. Matthews. (1992). Papers on general
topology and applications. Queen’s College.

T. V. An, N. H. Quang, N. V. Diing, N. N. Bich.
(2017). Gido trinh Topo dai cuong. Nha xuat
ban Truong Dai hoc Vinh.





