
Kyungpook Math. J. 
Volu mc 22. !\um bcr 1 
Junc. 1932 

ON HOLOMORPHICALLY PROJECTIVE TRANSFORMATION OF 

HOLOMORPHICALLY PROJECTlVE RECURRENT KAHLER SPACES 

La I By R. S. Sinha and H. C. 

Recently, Ishihara [1]1) introduced the con∞pt of hoJomorphically projective 

t ransforma t ion (briefly H P -transformation ) in compJex manifoJds. In the pres 

ent paper, we wiII study the effect of H P -transformation on the holomor­

phic.1IIy projective recurrent KahJer space (brie fIy , caIIed HP-RK" space). The 

cases of symmetric and recurrent Kahler spaces (briefly written as S-K" and 

R-K" spaces) have also been studied in the concJuding articIe. 

Let K n be an n (=2m> 2)-dimensionaI Kahler space with real local coordinates 
;12) 

{x' }"' , then we have ([8], p. 70) 

(a ) 셔이= 이 (b) g;i =g" 씌씌 (c) 와 감=0 
where 야 denotes the 때erator of covariant differentiation with respect to the 

Riemannian metric tensor gji' Eviden t ly. in a Kahler space. we have the fol. 

1. lnlroduction 

U l ( 

(c) g싣gab 때 얘 

Jowing 

(a) ψ"ψ;; (b) φ1I=-ptl 
(1. 2) - . ,‘ J 

(d) 야=0 

Riemann 

(e) '1/ k g;i=O, 

φl' 씨gri' f{J신p; gt1. Let R:ll, Rf R;1! , R=Rjt d , be the 

curva t ure tensor. Ricci tensor and the scala r curvature of the space respectively. 

then the fo llow ing identities [7,8] are valid in a K n’ 

where 

(c) S;i= 융 o꺼'1' (b) Sji+Sj;=O ( 1. 3) (a) R ji= R ah 썩 야 

where 

(1. 3) (d) S ;,=Ç?: R.;. J I ' J 

Let K .* be another Kahler space obtained by the HP-transformation of K"’ 

then the christoffel symbols of K" and K"‘ a re related by the equation [6]; 

1) K umbers in 찍uare bracket refer to the refercnces at the end of paper. 
2) All the latin indices i , j , k • .. . run from 1 to ι 
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{J .. }니~. \+ 1t - jt } PPl+찌- (I,'i" ; - (1 irp;’ 
where Pi is a certain vector field, 까=씨 P, and the quantities 

symbol * denote the quantities 01 K;. From (1. 1) (a) , (1, 2)(a) , (c) and the 

with marked 

( 1. 4) 

(c) p;7i’=0. 

we immediately have 

(b) líiÎÍ’ =PiP‘ 

lact líi =이 P" 

(1.5) (a) 1í iP‘ =0 

(1, 5) (d) (1' = g’낀= - p; pr. 

If pl in (1. 4) vainshes, the transformation becomes affine. Under the HP­

transformation (1, 4) , as is well known , holomorphically projective curvature 

tensor (b뼈y， HP--curv 

￦here 

where P!ji is defined as [6) 

• ... ’ ~h ~ ~h. ~ h 
~ji=~ji+ 강파(R.i진-Rμ;;+S'i ψj-Sjt %+2SKFr), and 잃tisfies the 

following ( [6) , p.79) 
h ~Ie ~h 

(a) Pkj‘
= - P 'j.i (b) P~H+ P;샤+P;j'=O 

( l 8) (C) P:「p;fPLr=0 (d) PL1 강r=PLr 찌 

(e) PtlI 야=pa， 셔 (f) P;1I 까=0 (g) PLr 씨=0 
From (1, I)(a) , (1.2)(b) , (c) , ( 1. 3)(b) , (c) , (d) , ( 1. 7) and (1 . 8)(a ) , (c) , (d) 

and ( 1. 8)(f) by a straight forward calculation we have 
j kh 

(a) Pklih g l =0 (b) Pklik g =0 

.11 _h 
P ;' =P 

l1'r - .. kji’ ( 1. 6) 

(1 .7) 

(c) P*l,h g lk =0 

(f) Pklik gII = Akh (e) P kJlh gkl = - Ajh 

(k) Pklrh J I =짜 Amj 개
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( i) P 'iih ψih=O 

(1) P 'jih ψ산강 A.이 (k) PklIh 。*h=0 ( j) P 'jih '1''' = 0 

where 

( 1. 10) (a) P 'iih三PL， glk (b) Akh三(씨+2)(nR，.-Rg，.) 
The tensor A'h' in view of (1. 2)(a) , (c) (d) and (1. 3)(a) satisfies 

(d) A" ψk’ =0. (C) Akh gkk=0 (b) A“;，강 =Amn ( 1. 11 ) (a ) A .. =A" 
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A Kahler space satisfying 

( 1. 12) V1 P~ji= ki P : jj• R/:;!:O 

has been called projective recurrent KahJer space [31, but we shall call such 

KahJer spaces holomorphicaJJy projective recurrent Kahler space (briefly H P -R 

K. space). 

2. HP • transformation of HP~RKn space 

Let us aSSume that K n and K"If ' both , are holomorphica lly projective recur 

ren t spaces, then ( 1. 12) together with 

(2.1) 'V치 P생'ji=k치 P싼jj' k치7"0 
holds good. In view of ( 1. G) , equation (2.1) takes the form 

(2. 2) 안l p;fk치 PL-
r lt 1* ~h r '" 1* ~h r m 1‘ h r 11t 샌 

But, 'V*, P: "= iJ, P: ,, + P;',, 1.:, 1 -P=." { ~: 1 -p';_ .. { ’ -p':. { ’ kji I ..1. kji tmr J nrji t kl J ..1. kmi t μJ ' kjm \ il J 

which on substituting from ( 1. 4) and simplyfying with the help of ( 1. 8)(a) , (d) 

and ( 1. 8)(e) becomes 

(2. 3) 'V융l pt/1 =?I PLl ÷(5? p;, Pr2t-PK P?” -Pr PLI-Pl p2“ 
h , ‘ __ h . _ ~h ‘ 

-2ρ， ?';j) -ψ; P;j,. ρr시 + ψï'(ρk P*1l +ρl p;m:+gt p;Im). 

Now, we assume that 

(A) 'V치 PLt = ?l PL‘’ 
then f rorn (2.3) we find 

(2.4) õ7 P;ji Pm-Pk P~Ji - PJ P~II-PI P!,1-2P/P!,,- ý?: Pμ ,Õm 

Tor(5k p;선5l p:”까 ，Õi pZjm) =0. 

On contracting (2.4) in the indices " and ( and using (1 . 2)(d), ( 1. 8)(a), (c), 
(f) and (1.8)(g), we find 

(2.5) P찌j pm=O. 

Frorn (1. 8)(d) and (2. 5) we immediateJy have 

(2. 6) P;~‘ pm=O. 

In view of (2.5) and (2. 6) , equation (2.4) takes the form 

(2 7) % P ?lt +P1 p;감Ol p:lt+2Pl P:ll 파(5k p;lt +1l p tml+5l PLJ 
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Now, multiplying (2. 5) by g" and using ( 1. 9)(0, ( 1. 10)(a), we find 

(2. 8) A.m P"‘ =0 Or A",. l'=o 

and on multiplying (2. 6) by g" and using (1. 5) (d), ( 1. 9)(1) and ( 1. 1O)(a) , 

we get 

(2. 9) A km pm =0 Or Amk 15…=0 

On transvecting (2. 7) with g' i gμ and using (1. 2) (b), (c), (1. 9) (a) , (f), (g) , (1) 

and (1. 10)(a) we have Pi Aμ-2￠? A”“ (5.-(5 i 파 A mh = 2p' Pjkif" Th떠 띠ns 

vecting (2. 7) with gii / gh/ and using ( 1. 2) (c), ( 1. 5)(a) , (d), (1. 9) (1), ( 1. 10) 

(a), (2.8) , (2.9) together with the preceding equation , we have (p./) AII =O, 

which implies either Pkpk=O. or A It =O. Hence we have 

THEOREM 2. 1. If K~ be a H P.t7aηsforlι of K. alld co",1itio" (A) is sat 

isfied, the’‘ 。ne of Ihe follow iJtg ","st hold 

(i) P. /=0, i . e. HP .tra1!sforlllatio" becomes affille , 

(ii) AII =0, i. e. K . is a/Z E i1‘slein sþace. 

Now, jf k{ =k치， in view of ( 1. 12) a nd (2.2) , we find that condition (A) is sat 

isfied and so from the above theorem, we ha ve 

THEOREM 2.2. If a Hp .R K" sþace is trallsformed illto another Hp .R K ‘” 
space ωlth same recurrence vector óy tlle H P-tr이lsforma tz'oη ( 1. 4) ‘ lIum 01le 01 
Ilze followillg ",,,sl Izold good (i) tra’‘sfOTmatioíl is affi lIe (ii) K 11 is au. EiJlsleit~ 

space. 

Singh ([3], p.215) has cstab!ished the foIlowing thecrcm , 

THEOREM (B) . If a Hp.R K" space is aJl Eillste’11 spacc also, thell it reduces 

10 a space 0/ COllslatzt Iw!o11lorPhic sectional Cl!1'vatllTe 01' tJze TeCUTrellCe vector 

is 'illt/l . 

In view of the theorem (2.2) and the above theorcm we have 

THEOREM 2. 3. 1f a Hp.R K. sþace ís tra1tsformed to atlOther Hp.R J(‘ n 

space with same recurrellce vector by a I tOll affùle H P -transjonnatiou ( 1. 4). 

theη K /l is a sþace 01 corzstm，μ hololllorþl，αc secUoηal curνature or the reC'ltrγeuce 

vector k, is a lllc/l vector. 
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Now , we study the case in which the recurrence vector kJ of HP .R Kn space 

and thc recurrence vector k*1 01 H P-RKη space , where K치 is H P -transform 

of K . by (1 . 4) , are unequal , Evidently in this case ( 1. 12) , (2. 1) and (2.3) 

hold. 0]] multiplying (2. 3) by gh/ anct using ( 1. 6) , ( l. lO)(a). ( l. 12) and (2.1) , 

we find 

(3.1) (싼1- kl) P 'jih = (glh，o"쩌ii 탱f jih ρjP klilt - piP kj!h -2pjP싸) 

- IP%Iip;;l -씩’(p kP /II jiif , P jP kmih + PiP kjmh) ] 

(3. 2) 

which on contracting by g" and using (1.9)(0, ( 1. lO)(a) givcs 

(k치 - kl) Akh = gIhAkmom - ρkA;h 一 pl p kI1i - plpktlh 2ρIA'h 

ψfhAkl δ' +ψ;”하Amh+깐(p’P klllìh + p' P kim‘ ) 

On transvccting the skew symmetric part of (3.2) in hand k by glh a nd 

using (1. 1) (a ) . (1 .2) (b) , (c) , (d) , ( 1. 9) (a ) , (c), 어)， (e) , (g), (h) , (i) , (j) , ( 1. ll) 

(a) , (b) , (c) and ( 1. 11)(d) 、ve find 

(3. 3) (a) Akm P’11 ;:;0 or Amkpm ::::;O. 

In vicw 01 ( 1. 5)(d) , ( l. 11 )(b) and (3.3)(a) we at onc경 . have 

(3. 3) (b) A.mP’” =0 or Amk1m =0. 

Thus, in view of (3. 3) (a ) , ( b) , equation (3.2) reduces into 

(3. 4) (kη-kl)Akh= -PkAIh-p1pkI,k-ptp k,Ih 2PlAkh+p?PkAmh 

+φ7cp'p kmih +P까’ ... …’”…써’ .. 

Now‘
\ r, mll띠l니lt띠t디띠iJψp미，lyiηing (3.4) by p' and us잉ing ( 1. 5) (a) ,’ (“1.8)(a ) ,’ (e) ,’ ( 1. 10.이')(a) and 

(영3.3)(a) .’ we f

“
m띠 d 

(3.5) (a) ρl fp싸-plpkpkllh= - (ρk Pk)Alh+p;”Pk，，μ1 pk 

_. 
1 

whereas, il we multiply (3. 4) by P 까， use ( I.l )(a), ( 1. 5)(b)(c), (1. 8)(a)(e), 

( 1. 10)(a) and (3.3)(b), aftcr rearranging the terms, 、\'e have 

(3.5) (b) P’ /P싸-(1’ 1/p•W=(p./)A/hT혀’Phnlhpk pl 

From (3.5)(a) and (3. 5)(b) , in view of (1. 8) (a ) , we have 

(3. 5) (c) PkIIh Pl pk=P*Ili hl pk. 
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Using (3.5)(c) in (3.5)(a) and then multiplying the obtained equation by 

녕， we have, in view 01 (1. 1)(a) 

(3. 5) (d) Pkish F pk= (Pl ρI)A'h상， 
whereas using (3.5)(c) in (3.5)(b) and proceeding as above, we find 

(3.5) (e) P k;찌 0:pk=(PIPI)Ayw:. 

Thus, transvecting (3.4) with ./ and using (1.5)(d), (3.3) (a), (b) and (3.5) 

(c) , we have 

(3.6) (kη-kl)pI+2PI ρI Akh= -4Pklth ρI pl 

On the other hand, on multiplying (3. 1) by ρk ì/ / and using (1.5) (a) , (b), 
(C), (d), (l. 8)(a), (1· 10) (a), (3. 3) (a), (3. 5) (c) and (3. 5) (d) we have (PAf) 

[(κρ’)A1h - 2P Ij;h ρi/J =0 , which implie5 either p./=O, or 

(3.7) (p; P')A1h =2PIj’h 
ρl pt. 

Hence we have 

THEOREM 3. 1. I! α HP-R Kn space is Iransfor
…

ed i>zto another HP-RK~ 

space with dzjfere'lI recurrence vector by H P-Iransformation (1. 4), theη HP­

transfoηnation reduces to an affiηι trallsformation or eqαation (3.7) ιolds 

good. 

We assume that I-IP-tran5formation is non affine, 50 (3.7) holds. Consequently 
L 1 

substituting from (3.7) into (3.6) we have [(k치-k')ρ +4(ρ101)J Akh=O which 

implies either Akh =0, i. e. K n i8 an Einstein space. or (kη-하)ρ1 +4(pl ρ1)=0. 

Thus we have 

THEORENI 3.2. lf a H P-R K n space is tmnsfor
…

ed iη10 aη'olher II P R-K지 
space with d,jferent recurrence vector by a 1Ion-affine HP-transformatioll(I.4) , 

then either K n {s aη Eiηstein space or (kη-하)/ +4(p/) =0. 

l We consider the case (장하)ρ +4(P j P')"oO, then by Theorem 3.2 llP • RK'l 
space i8 an Einstein space also and hence by Theorem (B) either K n i8 of con• 

stant holomorphic sectional curvature or 까 i8 a null vector. I\loreover, in a Kn 
h 

01 constant II P-←s않ec야t디lû이on삐1 

=0αi.e K*치n 18 a띠lso 0아f con5tant holomorphic s않ec야t10아ona외1 curvature ([8히J. p.266). 

Thus we have 
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THEORE셔 3. 3. IJ a Hp.R K. space is trallsformed into a'lOther HP-RK*. 

space witlz differe71t Tecurrelκ'e vectoT by a nOIl-affine H P-trattSfOTmati01~ alld 

(k치 -k，)P' +4(1',/),,",0, then either Kn a1ld K지 both are space of coltstallt Izolo 

m,orþht'c sectiOllal curvature OT kl is a 1l1tll vector , 

Combining Theorems 3.1, 3. 2 and 3. 3 πe have 

THEORD13.4. If a HP-R K. sþace ωz'l lz recttrrence vector k f is /rollsformed 

;/lto another HP-R K ‘ n space llJitlz recurrellce vector k‘ /(,,", k ,) by a HP-tra1/.sfor 

ηwt;on (1. 4) , then o"e of the follow i1’g cases occ1tr , 

( i) traηSfOTlI1 atio1l is affi1le, (ii) Kn and K다 both are sþaces 01 C011slanl 

holomorphic sectiollal curvat“re , (iü) k, is a ",ûl vector (iv) (상I kl)PI+4(PlPl) 

=0. 

On the other band on multiplying (3.4) by (;' and using ( 1. 5) (c) , (d) , (3. 3) 

(a)and (3. 3)(b) we f ind (장하) (;' A kh =0. Thus we have 

THEOREM 3.5. If a HP-R K. space is Ira1lsformed i1lto another HP-RK*. 

space wüh differe’‘t recurrence vector by a H P-transformed ( 1. 4), tlzen eilher 

Akh =0 t', e. K n is On Eillsteill space or (k치 -k，) p' =0, i. e. veclors (장，- k ,) alld 

,õl lorm a set 01 nzμtually orlhogo1lal vectors. 

In view of Theorem (B) and the discussion before the Theorem 3.3, the 

above theorem yields 

THEOREM 3. 6. If a HP-RKn space is Iransfor1/led i1110 a /lolher HP-R K *n 

sþace witlz diff erent recαrrence veclor by a H P-Iransformalioll (1 . 4) and (상 

k,) (;' ,,",0, tlzell, eilher K n and K야 botlz are spaces 01 COllsta1lt holomorPhic sec­

tional curvature. 07 k 1 is a tl1ll/ vector. 

4. HP-transformation of a non-Einstein HP-R Kn 

Till no“ we diseussed the general ease of HP-RK. spaee. :-low , in the pre­

sent article we will study the H P -transformation of that H P -R K n space which 

is not Einstein space, i. e. , for whieh A'k낯O. In such a ease by Theρrem 3.5, 
the relation 

(4. 1) (k‘l-kt) Pl=o 

holds good. Also for a non-a ffine H P-transformation, generally ealled proper 
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H P -transformation, the relation 

(4. 2) (k치 -k/) / ~ 4 (p//)=0 

will hold go∞ due to Theorem 3.2. Substituting from (1 .12) and (2. 2) into 

(2. 3) , we iind 

(4. 3) (상/ -h이) ptll = (치PLp’” - PkPC, - Pjp;ll-PjP$ll -2ρlPLJ 

-야PZ， im+0?’(감P;’” +ilp;n，， +b，p;lm)， 
which on contracting in the indices h and 1 and using ( 1. 2)(d). 

(f) and ( 1. 8)(g) gives 

(4. 4) ( k". 一 k h) p;li = ( ,l-2) p:μh' 
Thus multiplying (4. 3) by (kη k.) and using (4.4) . wc get 

( 1. 8)(a). (c) , 

(n - 3) r(k치 -kl) P:μhJ = - ( ,, - 2) r (PkP↑선Pj P~/i .J... PiP:jl+ 2.0IP;kj ) 

-이’ (ιp;선p jP~mi -;- PiP :Jnf) } .O/: 

-감(앙.- k’h) PCt ι. 
Taking thc sum of the above equa tion with the equations obtained by cyclic 

interchange of / . k and j in thc abovc eq ua tion and using ( 1. 8)(a) , (b) , (d) and 

( 1. 8)(c) , wc find 

(n-3) [ (안 - k/) 야ji + (/'차 kk) P ; , (안-k1)PLlPh 

= -p’，， (한-k.) [셔P2l +샤얀i -r야P:;，+씬짜;1. 
On transvecting (4. 5) with /i and using ( 1. 2) (c), ( 1. 8) (d) , ( 1. 9) (e), (0. 

( 1. 10) (a ) , (3. 3)(a) , (b) , the lacts μ=p; pr， p:jtPh= PklliP“and PLι= p kjim 

Pm, ‘ ;c fin d 

(4. 6) (상I -kl) gItp:μ， =0 

since ,,> 2. On the other hand mul tiplying (4. 5) by νh a r.d using ( 1. j )(a ), 

( 1. 2)(b), ( 1. 8)(d) , ( 1. 9) (h) . (1), ( 1. 1O)(a ) , (3. 3)(a) and (3. 3)(b) we lind 

(4. 7) (k치 - k/) 에tpLr Ph = 0 

sincc ,,> 2. T hus muJtiplying (4. 3) by /i P
h 

a nd using ( 1. 2) (b) , (c) . ( 1. 5)(d) , 

( 1. 8) (d) , ( 1. 9) (e), (f), (h) , (1), ( 1. 1O)(a) , (3. 3) (a ) , (b) and (4. 6) 、;Je havc 

(4. 8) (a) P "" 0 ’ p‘=0, k jih 
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“’hich , in view of ( 1. I)(b) , ( 1. 8)(d) and ( 1. 1O) (a ) yields 

(4, 8) (b) P 'Fh 'õ’ F =o. 

Again , mult iplying (4.3) by rpli Ph a nd using ( 1. 2)(b) , (c) , ( 1. 5)(d) , ( 1. 8) 

(d) , (1. 9)(e) , (f), (h) , (1), ( l. lO)(a) , (3. 3)(a) , (b) and (4.7) we havc 

(4.9) (a) P 'ji' .õ' / =0, 

which in view of ( 1. 8)(d) and ( 1. 1O) (a ) immediately gives 

(4.9) (b) P'j’kPl 상=0. 

Thus transvecting (3.4) w ith ,/ and using (1 .8)(d), ( 1. 1O)(a) , (3. 3)(a) , (4. 8) 

(,,) and (4. 9)(a ) we find 

(4.10) phIhPj ph= Phlh b’ hi. 
h 

Now multiplying (3.1 ) by 1> ρ p" a nd us ing ( 1. 5)(a) , (c) , (d) , ( 1. 8)(a ) , ( 1. 10) 

(a) , (3. 3) (a) , (3. 5)(d), (4. 1) and (4.8)(a) we find (ρk Pk) [PfJUl i pll+ PI1lh pl 

i/J =0 and hence we have 

THEORE:I1 4. 1. l[ a 11011 Ei1lStei /l HP -R Kn space with reClIrrell ce vector k l 
{s Ira’lsformed i11tO ollother H P R.K*" sþace with recurrellce νeC/OT k'치(#) by 

a þroþer HP-tralls[ormatioll , thell 

(4.lI) P llIh i ρ/1 +Pllth pl ph=o 

l/O lds good. 

Now, multipJying (3. 1) by / p' a nd using ( 1. 2)(c) , ( 1. 5)(a ) , (d) , ( 1. 8)(a ) , 

(d) , (1 .IO)(a) , (3.7) and (4. 2) , we find 

(4. 12) - (p a P") [P kjμ'+출 PiAjs 야+t PiA j.+ 1>jA rh rp; )J 

==P~kji"’ ρnl p*+6kPklml f i . 

f rom which on transvecting by Ç?~ 싸 using ( 1. 5)(d) , (1. 8)(a), (d) , (e) , ( 1. 10) 

(a), ( 1. 11)(b) and rearranging the terms, 、;ve have 

_ ( papa) [- Pkj'h ψ:f+융 .ðjA js 섬+융 PiAjh 까Ai.J 

= -Ph Pkltm i ”l pk+Pk Pkj!’” pk pm. 

Taking the sum of (4.12) and the above equation, using (4_ 10). ( 4.11 ) and 

noting the fact P a P"픔0， we obtain 
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(4. 13) P kj“
k -Pklij ￠; pk= Pl AJs ψ';-Pj Ajh - Þj Arh ψ; + P j Aι" . 

l ‘ On the other hand, multiplying (3.1) by p' p‘ and using (1. 5)(a) , (d), (1 . 8) 

(a)(e), (3. 7), (4. 2), (4. 8)(a) and (4. 9)(b) .. e find 

(4. 14 ) Pιjih P‘=융(Pj Akh -Pk A jh +,õj Am싸sincc Pa l-::;!:oα. On con따lt따c야ting (4.14) wit띠th ,,; "'; and using ( 1. 8)(d), ( l . lO)(a) 

-ι_1_r~ ‘ and ( 1. 11)(b), we finà ,,; P kjμ =-ZC,Õ, Akh9; - Pk A ,, - ps Ak,-Pk Ai' 9;). From 

(4. 14) and the above equa tion , in view of ( 1. ll)(b) , we ha、 e

(4 . 15) P kj“ ’ -ψ? Pk，a싸’ =p 1Akh ÷P 1A
”
%r. 

Substitu ting from (4. 13) and (4. 15) in (3. 4) and using ( 1. 8)(a), (1 . 11)(b) , we 

find that /，치-하= - 4p (' Thus we get 

THEOREÌl I 4. 2. I! a 71이， E:…sLei1l HP -R K" space with reCu.rrC11CC vector k
‘ ,:s tra’

,sf orllled ;1110 allother H P-RK이 space with recurrence vector k‘tC ,Æk) by 

a proper H P -tra l1sformati07l , tlwη (k치 - ,,() = - 4PI' 

5. HP-Iransfor mat ion of R -K n and S -K n spaces 

This a r t icle is devoted to the studv of H P -transformation 이 R-K 
‘ a r.d S- K 
’‘ ” spaces. Suppose K n and its HP-trans form K \ both are recurrent spaces with 

k f and k*, as recurrcnce vectors respectively. Then 

(5 l ) VI RL ,=kl R;l, and V*I R갱ji :;:. k*j 한Ll 
The follow ing theorem is well known 

THEORE\1 (C) ( [41. p.78), A R-K " space is a HP-R K n space ωith some 

recurr ence vectoγ. 

Consequen tly from (1 . 6) , (5.1) and the above theorem, 、，\'C have 

(5. 2) Vl p:f하 P ; l t and F치 P랴f상I PL-

Kow , if k{=상{ we see tha t condition (A) of ~2 is trivia ll y satisf ied and hencc 

from Theorem 2. 1, we have 

THEOREM 5. 1. IJ a R-K. space is transfo rmed illlo atlOther R • K *1l spacc witlz 

5ame recttrrellce vecloT by H P -tra1lsjormatio1l ( 1. 4) then ei lher K 
r. 

is all Einstein 

space or the transf ormaUon ’s affille. 

Now, in a Kahler space of constant holomorphic sectional curva ture. curvature 
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t때e매n뼈잉떼r R얀:1”’사tak얹es th뼈h마e fonn R랴:LLjj”ff“i 
([8히]， p. 71), 、w야배h따lere k is a때n a때bs잉이Iωu따te con따1St잉an따t. 0αi“fferen따tμiat디in얘g the a외bω)Qα、ve -강 e 

e핵qu뻐Ja따t디Jon COV3r디i녀an따t“Jy 、，'ith res야ct to xr and using ( 1. 1)(C), ( 1. 2)(c) we find 

Vr R~ji=O and 50 if the space be recurrent aJso, in view of (5. 1) we find 야ji 
=0, sincc k,=pO. i. e.. the space undcr consideration is a flat space. So, we 

remark 

REMARK 5. 1. A R-K. space of constant hoJomorphic 8ectionaJ curvature is 

a nat spacc. 

Thu8 in view of Theorem 3.4, Theorem 4. 2, Theorem (C) and Remark 5. 1 

we have 

THEOREM 5. 2. 1f a R-K n sþace IOil" rec"rrellce veclor kr is Ira1lSfor l1led 

fη10 atlol1ler R-K ’ . sþace ,"-1" reCltrrlmce veclor k*r( ;6kr) bya HP-lrollsformoHo1l 

( 1. 4), 111m one of I"e folloroing cases oc,,,r : 

(i) Iro l1sf ormalio’‘ ’s affi1le, 
(iii) kr is a m.tl veclor, 

(ii) K n alld K*. bol" are flal sþoces 

( iv) k‘ r- kr+4Pr=o. 

l n case K. and K잉 both are symmetric spaces, we have V 1 R~jj=O and 야l 

R찌‘ =0， consequentJy we can h뼈ave V끼I P;L1”‘=야o=V야*r P육갱펴;Lj”l amln뼈1떠d h뼈1en히nc않e con뼈1 
(A) 0이f ~ 2 i떠s 띠den따ltiκca외JJy s잃atls야f“i뻐edι1. Therefore’ from Theorern 2.1 we have 

TH EOREM 5. 3. 1f a S-K n is Irallsfor’ned 씨10 01l01l .. r S-K치 sþace by HP­

traηsformoH01l (1 . 4) Ihe1l, eilher K. is a1z Eillste i7z sþace, or, Ihe tra1lsformo-

1;011 ;s offinc. 

We conclude the article by considering the case when K. is a R-K. space 

with recurrence vector kr and K*. i8 a HP-R K. space with k치 as recurrence 

i ‘ vector, i. e .. Vr R;ji =k, R;ji and V’r P야jj= k‘， P피i hoJ<I. lf k, =κin view 

of Theorem (C) and 1. 6 we see that condition (A) of ~ 2 is triviaJJy satisfied. 

Therefore from Theorem 2.1 we have 

THEOREYI 5.4. 1f a R-K. space ,-s transforllled ;1110 a HP-R K*. sþace 10m,‘ 
same recurrence vector by a H P-transformatioη (1.4) tlzen eWzer K. ;s on Eitz­

stei1z sþace or tratlsformaU‘oη is affille. 

lv!oreover, with the heJp of Theorems 3. 4, 4.2, (C) and Remark 5. 1 we 
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can have the 

THEOREM 5.4. If a R-K, space with recurrellce vector k, ’s transformed illto 

a HP+RKn space wit Jz recurre l1 ce vector k치(~k). by a H P-traηsfor’”이iOll (1. 4) , 
thell 01le of the following cases occur: (i) Iraηsforn’ation is affi1le. ( ii ) K , is 

a flal space. K ‘ n is a space 01 cOllstant holo71lor이ic secti01zal curvature, ( iii) k, 
is a mtll vector, (iv) k‘ ,-k,+ 4p,=0. 
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