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DECOMPOSITION OF RECURRENT CURVATURE TEl'\SOR FIELD IN 

2- R-GEl'\ERALlSED FINSLER SPACES 

Ey S. P. Singh 

o. Introduction 

Author ;cnd Sin ha 12J ha‘ e ècfined general ised Finsler spaces of fi rst order. 

Recently nuthor has \.!cfine~ gener Iiscd Finsler spaces of second order also and 

denoted thcm by 2-RG-F. an cl 2-RG-F . . The objcc t of rresent papcr is to decom 

pose the 2-rccurrent Ctll 、 ature tensor fields in thcse spaces and also to study the 

important properties of dccomposition tcnsor fields. 

\Ve consider :z.-d imensional gencralised F insler spaces GFn in which connection 

parameter5 for the loca ll~l ~1inkoW5kian and locally Euclidean space5 are denoted 

b)' P샤 and r샤 respectlv‘ Iy. Let T' be a vector field of GF" then the two pro 

cesses of di ferentiation “re defined as under 

(0. 1) T ' . =í) ，r;+íJ .la .T;+p‘~Tk 2) , j ~r '~ r ~ h~ ' ~ kj 

and 

(0.2) “ - ι .‘ L 

TÎj= íJ jT ‘ -r;ßhTx‘ + r서T‘ 

where 

(0. 3) 
.i ,..i ro*h r; ,=r ,:+c"p jk ~ jk . ~ jh' rk 

and 

(0. 4) 1 .. 3 r.2 
Cllk=;rotlh ? (x, x). 

With the help of abovc covarian t differentiation5 two curvature ten50r fields 

K' .. ,., and K'" ,. are defined. j ιh ...... \. .... jkh 

The commutation formula involving tbe curvature ten50r field5 K;kh and 

K~kh are g iven 잃 follow5 [IJ 

(0. 5) 2T~ IjkJ =ThK사l 2T시A?lk1 3) 
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and 

(0.6) 2T’ I [jkJ =이TIKt1k+ThK;kl 2T‘ l kA?1kl ’ 

\v'here 

(0. 7) 

and 

(0.8) 

We also have 

(0.8 a) 

r ;;*l = p ;;k1 =이l 

K ’ =K', .. l' okh - "~jkh 

6끼;g*k=0 

In GF., the curvat뼈 tensor 쩌ds K;kh and K;kh satisfy the following iden 

tities 

(0.9) 

(0.10) 

(0.11) 

K ’ =-K'. jkh ~~ jkh ’ 

K ’ =-K’ . K'n.;=K jkh H jhk • ‘i- .... jk • 

K'jk. +한'hj+K~jk =2,., [jI씨，Jl ’ 
where (;) denotes covar iant derivative based upon the connection paramftel 

’ · given by Qjkh = Pjkh+gCjkl.h 

(0· l2) K;kh+K;hj+K;tf2A [llklh] 」g“，
where c.) denotes covariant derivative based upon the connection parametcl 

given by Rjkh=rjkk 

(0.13) K~kh.l+ K;hl. k + K;lk.h 72 [K;m'P끼J+낀mhP~자 +K;’‘ P따Jl=O 
and 

‘ i 

(0· 14) K;kh|1 +K;hllk+K;I*1감F [K끼‘끽“「;; T K:;ιrJ+KZArh; l 

= 2낀〔K;;’m써n 
Sin띠l니lha and Singh [21 have defincd recurrent CUlνature tcnsor í ields in GF ,.. 

as under: 

The GF" in which there exists a non -zero vcctor v, such that thc Curvature 

tcnsor 때ds K~kn and K~kh satisfy thc relations 

(0.15) 

and 

K' .... =v .K’ jkh.'-"'" jkk 
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(α 16) K'.< .. . =v.K’ jk.ltll ~ V jU jkb. 

respectively. are said to be recurrent GFn (or in brief RGF.) and the Curva 

t l1 re tensor ficlds of these sp.."1CCS are called reC l1 rrent CUfvature tcnsor fic1ðs. 
Here v, is known as recurrcnce vcctcr ficld 

Contracting the indices i and " in (0.16) we find 

(0.17) K.< ,,=v.K jk!t- v / U jk 

Transvecting (0.16) by l' and using (0.8). wc write 

(0.18) K ’ =v .K’ okh ll "f" okh' 

Author f3) has defined recurrent generalised Finslcr spaces 01 second order 

and denoted them by 2-RGF. and 2-RGF’‘ as under 

The ".dimensional generalised Finsler spaces GF.’ in which relative and 

Cartan curva ture tensor 떠ds x;*h and K;kh sa떠y the relationζ 

(0. 19) K;kh, f ”; = al퍼 
and 

(0. 20) K;khll; 

respectively. where a1m is a non.zero recurrence tensor field. are defined as 

recurrent generalised Finsler spaces. Also the curvature tensor fields which 

satisfy (0.19) and (0.20) a re defined as recurrent curvature tensor fi elds of 

second order. 

Contracting the indices i and " in (0.20) . we find 

(0.21 ) Kj시 l끼 =a1mKjk 

along with KjëεO. 

Transvecting (0.20) by l' we obtain 

(0.22) K;k/‘I/m ::::a'm K ;kh 

in view of (0.8). 

Author [3) has proved the following theorem which is of further use. 

THEOREM. T"e recμrre1iμ generalised Finsler sþaces of first order for IOhich 

the recμrrαlce veclor field v1 salisfies 

(0. 23) a'm=v1. m +v'Vm낯O 
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and 

(0.24) aZm =v'l ’“+VtVm"'O 

are also recurrent generalised Fillsler spaces 01 second order but the CÐJLVerSe is 

not true in general. 

1. Dccomposition of curvaturc tensor f icld K '; r. J. in 2-RGF 
i ‘ jkh 

We co빼er the deco이on때1 

fo。이110'、wmg manner 

씨
 

1 ( 
K;kh=X' rþjkh ’ 

where Øjkh is a non-zero decomposition tensor field and X l is any vector field 

such that 

(1. 2) Xt pl=I. 

Furthermore, we decompose the tensor field 씨μ‘ as under 

(1. 3) r/! jkh= Vj 9kh 

According to theorem stated in section 0, every recurrent generalised Finsler 

space of firs t is also recurrent generalised F insler space of second order but the 

converse ìs not true, in general. Thus the theorems staLed în [4J must also 

hold good in thi s space and hence ,ve can directly state the follo\vìng theorems 

for the above decomposition in 2-RGF n. 

THEOREM 1. 1. 1η 2-RGFγ Ihe decoαþosi!ion leμsor fields 9jkh and 9":11 satis.자1 

Ihe following identities 

(1 . 4) (a) 

(b) 

9jkh = -여l싸· 

r/!kh=- r/!hk' 

(c) 띠jkh +Økhj+Øhjk =2è,. [jlklhl;1 νl 
and 

(d) 와’，"p짜1+여hmP찌까띠h퍼따J = .ð. Ulkl h ] ; mν’" 

THEOREYI 1. 2. 1η 2-RGFn• the πecessaγy and s“~fficiellt cOlldμ1 01ι /or the 

decompositioη !ensor fields 9jkh aηd r/!kh 10 be recurrent 

(1. 5) (a) r/!jkh.t=Vt9jkh 

(b) rþkh.t=VtØkh 
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THEOREM 1. 3. I Il 2-RGF.. '"e decotnpositioll tensor fields Øikh and Økh salisfy 

t lze Biaηclti idcntifies 

( 1. 6) (a) 9jkh. ,+Øj.'.k+Øj!k .• =2IP낌j Øjk선 
ond 

‘ ’ ·‘· 
( b) φκ:， 서9hl. ι +Ø'k .• =2 IP [;;j와lIl + p [짜 j ø'm +P[~'셔 9，，，，) 

resþectiνely a!ollg ’uith ilze cfmditi01l lhat the vector field X
1 

is covariallt cOllstanl. 

Differcntiating (1 .5a) covariantly and using (1. 닮) we find 

(1. 7) Øjkh , I ’“ = (V1 . m + Vjν"，)Øikh' 

:-Ioting (1.23) in thc equation ( 1. 7). it g ives 

( 1. 8) 9jkh , 'm=a!m9jkh ' 

In view of ( 1. 2) and (1.3). the equation ( 1. 8) yields 

(1 .9) 까'.'끼 = al，써k“ • 
Hence we state 

THEOREM 1.4. [11 2-RGF. ’ if the decomposili‘ 011 tellsor fields 껴jk. atld rP.. are 

first arder γecurrent， then t1lese fensar fields are a[so second order recurre1tt bμt 

the converse is 1tot lrue. 

Commuting the ind ices 1 and m in (0. 19) and using (0. 5) we obtain 

( 1. 10) κ' .. K’ -K~.K ..• -K' •• K:.-K' •• K:.-2K’ A~ . __ . = 2a , ,-_ •• K '. jkhOL rmi H rkhH 
;1’tl ~~ jrh''' kml '~ jkrU"mf ...... jkh.r~ ..L [fmJ- ... ' .. [l…r ' jkh 

In view of ( 1. 1) . (1. 2) and ( 1. 3) it becomes 

( 1. 11) - XγVjV짜.1/1.，， - x’x'η0.9"이.， -2X'v，<p ••. ，따，l!j =K IlnIlXlU꺼kh ' 

Transvecting ( 1. 11) by V i X} and making use of ( 1. 2) . ( 1. 3) a nd <t.4a) , we 

have 

(1 . 1깅 XrOkhr Xr까써;1I- 2일" ,I'. ;'mj =2a [/m]Øk• 

Here we consider 여kh， X' =0. the equation ( 1. 12) becomes 

( 1. 13) U짜A;lm] = aImI1@kk 

by means of ( 1. 5b). 

Since 앙;，，，00. the equations ( 1. 13) yields 
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(l.l4) UrA;I”’[=a[/mJ ' 

Convcrsely if (1 .14) is true the equation ( 1. 11) takes the form 

(1. 15) X' X'iνlU쩌rhØml +XγVjV쩨/1' .. 1=0 

Multiplying ( 1. 15) by viX I and using ( 1. 2), (1.3) and ( 1. 4a) we get 

( 1. 16) X
r øhkr øm1 - Xr Økhr 이~I[ =O. 

Since <Þ",7"O, therefore (1. 16) gives 

( 1. 17) 

which implies 

(1 .18) 

Thus we state. 

x' ø.k, = X ' ø'hr 

ø .. , x' =0. 

THEOREM 1. 5. [n 2-RGF. Ihe flecessary m.d sμiflicüml cOlldili01. lor tlze 

relalioll 
r 

V,.L\ (1m) ==a [mlJ 

/0 be true {s that 

øh• , X' = 0. 

Simplifying ( 1. 4c) by means of (1. 3), we find 

( 1. 19) Vj <Þ.h+ν• Øhj + v, øj• = 21'!. [jl'lhJ;1 / • 

Multiplying ( 1. 19) by X' and using (1. 2) and (1. 4b), we obtain 

( L20) ￠kh+%@hlXI UhdklXl = 2A Il lklil , lz/x1. 

Let us assume that ø' j X' =0, then ( 1. 20) takes the form 

(1 . 21) OKA = 2A1llklhl ;ll/xl 

Conversely if, (1.21) is true, the equat ion (1 .19) becomes 

( 1. 22) ν얘jh = Vhκk 
in view of ( 1. 4b). 

Transvecting (1. 22) by X' X h and noting (1. 2), we have 

(1. 23) @lhXh=￠lkXh 

which implies 
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( 1. 24) <Þ j " X"=O. 

Accordingly wc have 

THEORE~I 1. 6. ltl 2- RCF.. the necessary alld sufJiciellt cO/uiil‘。1l f or !he 

decomþositioll tensor Jield <Þk' 10 be expressed as 

d*h=2AIllklhl , l UlxI 

t.s 111m 

<Þ
'

j X J =0. 

Diffe fcnt iating (0.13) and simplif)'ing with help of (0. 13). (0. 15), (0.19), 
(1 .1) and (1.2), we obtain ( 1. 25) 

( 1. 25) [<Þjkha까Øj.lakn +<Þjlka •• J -Vn[V꺼kil -i- viJjhl+ v써1샤J + 2 [Øjm.p낌; .11 
+￠lmhp;;;1 · ，+찌ntiP따l ’ 11] • 

ßy means of (0.23) , the equation ( 1. 25) reduces to 
...‘ > • • 

( 1. 26) v1. 써jkh +vk .• 9 jhl + Vh
’ 
n<Þjé2[<Þj .. ~(;~J 

’ 
n + øjmhP (자1 ，' +9j .. I P I;~I .• J =0. 

Transvecting (1 . 26) b)' X J and noting (1. 2) and (1. 3) , we get 

(이ι1. 2낀7η) .까I써k“h+
νV1，ιι.υ’시"써a껴.'<Þhl 

Accord미ing ly 、we have 

THEORE:vl 1.7. ω 2-RCF.
’ 

Ilte decomposiliolllellsor Jields 9jk. Olld 9 .. sali.상j 

l /te Jollowi1lg relali01ls 

VI .• Øj.h+ Vk.n 9j까V.‘ ’‘ øjlk + 2 [<Þj’”며;3l · n +d1，，써2;l +￠lmlP따].’‘ J = 0 

Glld 

vt. PI. 야h+V •.• 9 ,,+ ••. 깨l' +2 [9m‘p;;1.g+%hP찌] .• 79mIP따I ’ ”l =o 

resþeclively. 

REMARK 1. 1. l n 2-RCF. if the vector field X' is covariant constan t it im 

plies that 까 i5 a150 covariant constant. 

ßy virtue of Remark 1. 1 we state 

COROLLARY 1. 1. 111 2- RCF" l /te deco1lψosiliO/l lellsor J ields <Þjkh a1ld øk• sal 

‘상y I" e Jollowi1lg relalions 
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0-

￠lmkP[;1 · ”+￠jmkP짜1 ’‘+øjmzp ;.뼈，”=o 
atjμf 

@m*P ;; ] 1 ”+ dmhp ;;;1 , ”+@샌 
resþeclively. 

2. Decomposition of curvature t ensor f ield K ‘ in 2- RGl" , . jkh 

In this section \Ve decompose the Cartan’ s Curvature tensor fieJd K'.u in the 
j kJi 

form 

(2.1) K;k끼=X'iþ i씨 . 

where 9 jkil is a nQn-zero decomposi tion tensor fje ld a nd thc vector field X l 

satisfies the relation X‘ν;=1. 

Contracting the indices i and " in (2. 1) and using (0. 10). we gel 
(2. 2) K ,.=0 jk-Y jko ’ 

where 

(2.3) alko = @lkAXk 

n f 
뼈
 

셰
 
뼈
 

nu 

「π
ν‘

/
、

= 
π。
‘

μ
’
 

깨
 
…
쩌
 

니
 

l 

K 

70
’ 

때
 

--
V
ι
 

’hu 
D 

。
‘

( 
맨
 

뼈
 찌
 없
 

…… 
( 

빼
 (2. 5) K' •• =X'ø okh .... ':"'ok/l 

Similar to that of Section 2.1. every RGF. is also 2-RGF
H and hencè we can 

state the following theorems similar to that of RGFH 
[4} which are true in 

2-RGFn• 

THEOREM 2. 1. h l 2-RGF". the deco11Zþositioη lensor field (fJ ikh a11d ?ir1h sat 

isfy the f ollowi1lg identities 

(2.6) (a) 

(b) 

(c) 

iPjkk= - 갱jhk 

9'k.= -iþ, .. 
9jkh+δi-hj+ iPkjk=2ßli l k l h!.Z v' . 

THEOREM 2.2. 111. 2-RGF'l the tleCessary alld Sl

‘
f f iciellt condilioll f or l/le 

decompositi01l tensor f;e/ds 9jkh and ?okh 10 be recurrcnl i . e. 



(2.7) (a) 

(b) 
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iP jk• ， I =ν19 jkh 

iP.'OII =vI 9 •• 0 

is Ihol Ihe veclor field X ’ tS COlJana써 C01lstalι. 

The covariant differentiat ion of (2.7a) yields 

(2. 8) 9jkhllm=(VI ， >>+Vlv.，) ~jkh 

from (0.20). the equation (2. 8) becomes 

(2. 9) iP j"Jm =010>> iP jkh . 

Transvecting (2. 9) by X ' and using (2. 4). we get 

(2.10) iP .khl 1m = olm ifJ.kh 

because X' is covarianr constant for 껴jk~ to be recurrent. 

Hence we state 
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THEORE~] 2. 3. In 2-RGFn• if Ihe decomposilioll le"sor f ields ipj" olld iP.' h are 

first order recurrellt thell these tellsor fields are also scco1td order recurrellt alo1Zg 

wilh Ihe cOllillioll Ihol 1hz vecloT fleld X ’ is covariant COlls/allt. 

[n 、v씨r이le‘wo아f (ω0.16야) .’ (α2.1) and Cα2.4).’ the Bi떠an따1κc이hi i벼dentα띠t1따lαt샤얀Y (0.1μ4) takes the form 

(2.11띠1) x'끼[“U까l껴ifJjk“h + vk'얘iPj까얘써 +FX’”…’”때’ 

=2X’니[iP j'써;끼LLLl”l 十융l'’”써H 
Multiply ing (2. 11) by V i and using (2.7a) we have 

(2. 1긴 @κjk，샤h시"，+~ j끼…k“씨1 1따l 

=2낀[iP j써7ill +@1，껴?;hl +@lmhAZkl] . 

Trans‘recting (2. 12) by 1'. we obtain 

(2.1잉 i'í ••• ,1 +iP "/1' +i'í.lkl. =2 [i'í.m~ 701] 十9.，， 1 짜.]+싫i A?lill 

by virtue of (0. 8a) and (2. 4). 

Accordingly we state 

THEOREM 2. 4. bl 2- RGF>> Ihe decompos“ion lellsor fields iP jk. m.d i'í•kh sall'sfy 

Ihe Bianchi ’'denlilies 

[i'íjkkll+ iP j'lIk+ iP jlkl.l +FX끼 [@ohkamr;;+@oilamr;;+@ol*am「;]
=2 [iPj써?;Il +g1싸 
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aηd 

ï' okh l /+ iD ohll'+정이kIh =2 [150ω”’”싸， 

resψpεκctμively a깅long wilh Ihe coμditio1t that tJz e vector field X
l 

is covariant COllstallt. 

Differentiating (2.13) co、iariantly and making use 01 (2.7b) and (2.10) , we 

obtain 

(2.14) a1n“ifJo따짜o씨씨k씨h+ak찌쩌”펴ï' oh찌h“l + ahn써n껴oï'o이I샤fk=각Vn까U끼얘l펴@싫o야k샤h +vn갱nVν%생k짜값150“까+ν%갱nVνVh써90이l샤，+굉2[때150…m따aμ1I川I1 

+ï'oα’m싸” 
From (，ω0α.24).’ the equation (2.14) reduces to 

(2.15) vllniDomk +v'lniDoh/ +vhln901k =2 [ø。써a”+aomI Aahlln+gomh AZ써 · 
Hence we state 

THEOREM 2.5. In 2-RGFn, Ihe decoηψosilion tensor field 90kh satisfies the 

relation 

νIlnØomk +vk1n정o까Vhl써01k=2 [따ï'o이，싸 ;￡μ/11 ，감 15"ψm싸n 

RElιM‘“1ARK 2. 1. If the vector fie려l삐d X' i녕s cov‘an떠an따lt constant iαt lmp미lies that V낀 
’ is also covariant constant. 

In view 01 Remark 2.1, Theorem 2.5 takes the following form: Cor. 2. 1. In 

2-RGF n the decomposition tensor field ï'okh satisfies the relation 

iDomk!:J.’;”+@”AGhj ln+%lhA?;k] lx=o. 

3. Another decomposition of Cartan’ s Curvature tensor field 감“ in 2• RGFn 

In 2-RGF. we decompose the Carπta때nκ"’ s Curva없때tu뼈l 
• • 

(3. 1) K싸=xφjkh ’ 

where the decomposition tensor field 찌kh is homogeneous of degree 1 in X‘· 
Contracting the indices i and h in (3. 1) and using (0.11). we f ind 

(3.2) Kj,=rþjk ’ 

where 

(3.3) ‘ t 

• 
펴
 

4 
X @ 

---m 
γ
 

Transvecting (3.1) by l' and noting (0.8) , we get 
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(3.4) K:kh =Ø:k당‘. 
where 

(3. 5) 
--

샤
 

, 
l 

# ‘ 

써
 

，

m
γ
 

Contracting the indices i and h in (3.4), we have 

(3. 6) K ,. =ø,. ’ 

where 

(3.7) 상.=와kAkk. 

As we know that every RGF" is also 2-RGF n hence similar to that of RGF" 

[4] we can state followin g theorems in 2- RGF" also. 

• • THEOREM 3. 1. 1η 2-RG F n tlze d eC01nρositio1l I""sor f ields ø j•h and Ø"h salis 

fy the identities 

(3. 8) 

alld 

(3.9) Ø"h = -ønh• 

respectively. 

‘ • 여l씨= - øjM 

THEOREM 3.2. 111 2- RGF ,, ' the decompositioll te>zsor field ø'j' is expressed ill 

the forηz 

(3.10) 싱jk ==츄봐야ßUI'li].1 g ’lj . 

• • THEORE:vI 3. 3. 111 2-RGF", the decomposiliOlI lensor fields ø j •• , ø,... 짜 a때 . 
ø ok behave like recιrrellt Lensor fields as κ1lder 

(3.11) 

(3.12) 

(3.13) 

and 

(3.14) 

Øjkhll =’ /Þ jkh , 

Ø'khll = ν찌，'h ’ 

øjk/l = V1ø j• 

Ø"II=V[Ø, • . 

THEOREM 3. 4. ln 2-RGF"’ the decortzþos“i07l t C1lsor fi값 따h salisfies lli e 
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f ollowillg Biallchi ide끼tity 

““ 
(3. 1잉 1>0" 11 + Ø,h/ lk +1>01k1' =2 [1>，m/ß';~. [ + 9，。…이['까ø<m•ß';씨 ] . 

In view of Theorem 3.3 and the equation (0.24) wc statc 

. 
THEOREM 3. 5. 111 2-RGF, Ihe decomþositi이， te1lSor fields øjk• ’ . 

rf>ok are also second order recαrrent ~' . e. 

(3.16) (a) 

(b) 

(c) 

(d) 

Ø;khllm = a,mØ;kh' 

ø:k써=alm@;kh • 
‘ . 

1>ik씨11m =a1n““’n쩌， 
9 0야씨k셔[1…1“m‘

=ai끼깨，1>0뼈 • • 

The covar iant differen tia tion of (3. 13) yie lds 

• • (3.17) a [ln꺼jk=Øjk l fl nrJ 

in view 01 (0. 24) 

띠0'" 1>j , and 

Using commutation formula (0, 6) , the equation (3.1) , (3. 4) and (3.13) in 

(3. 17) , we find 
........ ‘ .. t. 

" " ‘ (3. 18) 2a [/m꺼.=찌짜'olmF-Øh.x“'Øjml-rþji"Ø'ml-Z1>j.Vhßï/m] • 

T ransvecting (3. 18) by [1 and noting (3.5) , we have 

‘ • ‘ (3.19) 2a [/m] 1>o. =2;þ。찌oImF-%X와ml -2;þ싸h이lmj ’ 
• 

1깨 

• 

ι 

If we assume 1>0' x
’‘ =0, the equation (3.19) becomes 

(3. 2이 <Þoim =츄 [aIIm1 + Uh Atlmll 

becausc 90 •
",,0. 

Conversely i l' (3.20) is truc, the equation (3. 19) reduces t。

(3. 21 ) 

Si nce 1>'ml ""O, 

(3. 22) 

ø:.
“
xi o;ml =o . 

therefore (3.21) takes the form 

1>:.x“= 0. 

Accordingly 、'te have 
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THEOREM 3. 6. 111 2-RGF. , the llecessary and sltfficielll cOllditioll f or th f 

decomþositi011 lellsor field r?61m to be exþressed as 

‘ • ’ ‘ 
9'1’”=F ‘ [a [1.선V/zß[ltl1]] 

is Ihal 

￠oh Xh=o • 

T ak ing covariant different iation of (3.15) and making use of (3. 12) , (3.15) 

and (3.16b) , 、ve obta in 

(3. 23) olm상kh +akn강hl+a l;짜.=νIV짜h +vkv t따l+Ujiu，，o;l*+2[싱껴;hlln 
+ø:，!아Gl} l2: +d;끼kA;;kll ”! • 

Simp1ifying with help of (0.24) , the equation (3.23) gives 

(3 . 24) vl[，싫，+V' I짜1+싸강.=2[이11/ 1샤'11 0 +여nti짜1][얀상'nJJr돼'11 0] ' 
Wc state, 

THEORE'.l 3.7. In 2-RGFn, the relatio’‘ 
U새tkh +Uk1씨hl+ Vhl nØ:I.=2 [떠@혀짜:L”m싸1 

lι10이Ids good. 
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