
P R O J E C T I V E A F F I N E M O T I O N I N A P R F „ - S P A C E , I I 

A. K U M A R 

The possibility of the existence of an infinitesimal special projective affine 
motion in a PRF„-space is studied. 

1. Introduction. Le t us consider an n-dimensional affinely connected Fins-
ler space -FJ 1 ] 1 * equipped w i t h In line elements (x', i ' ) (/ = 1,2,...,n) and a fun
damental metr ic func t ion F(x, x) w h i c h is posit ively homogeneous o f degree 
one i n its direct ional arguments. The fundamental metric tensor o f the space 
is given by 

8u(x,x)m^-di djF*(x,x) (3 , HE 3 / 3 * ' ) . (1.1) 

Le t us consider further a tensor f i e l d Tl

} (x, x) depending b o t h u p o n posi t ional 
and directional arguments. The projective covariant derivative [ 7 ] o f T'j (x, x) 
w i t h respect to xk is given by 

rW) = a* T'i - 3 - ^ n m

T j f c v + r*,nv - rhwJk, (1.2) 

where 

n^C*, G ' w - ^ _ { 2 5 ' 0 , G \ ) Y + X G \ A (1.3) 
( ( « + ! ) ) 

are projective connection coefficients and satisfy the fo l lowing equations : 

a) n'hJk - dh n';t, b) = 0, c) - IPA„ = n'AA,. (1.4) 

The commuta t ion f o rmu la invo lv ing the projective covariant derivative is given 

fcy PJ : 

2 ^ 1 « * » « * » ] = - K T'jQ\k + T*jQ\hk - V, Q%k, (1.5) 

where 

') The numbers in brackets refer to the references given at the end of the paper. 

49 



50 A. K U M A R 

fiU (x, x)m 2 o [kwm - ii<;„ wnT

f t ] + nT

a[inW} (i.6> 
are called the curvature tensors and satisfy the fo l lowing identities [ 7 ] i n an 
affinely connected space : 

e w + e';/c;, + fiw = o. . 0 -8 ) 
a) GU = - G W . b) i 7 ' = Q!

jk and c) Q h J = & h J i . (1.9) 

Le t us consider an inf ini tes imal po in t t ransformat ion 

* ' = **• + (1.10) 

where y'(x) is any vector f i e ld and dt is an inf ini tes imal po in t constant. The 
Lie-derivatives o f T'} (x, x) and H'Jk (x, x) are given by 

and 

£ v n ' ; j f c = v ' ( ( f l ) - - g y " + n g , v ' ( ( T » * Y ( i • 12) 

respectively. 

The commuta t ion fo rmula invo lv ing the projective covariant derivative 
and Lie-derivative for H'Jk (x, x) is given by 

(£ v n ' J ( W ) ~ (£ v U'kh) m = £ v f i V + 2 i * n ' T A y £ v l T f t ] i . (1.13) 

I f the curvature tensor Ql

hjk (x, x) o f the space satisfies the re la t ion 

eW(W) = ^G'';j; c ) 0-14) 
where \is (x) is a non-zero covariant vector, such type o f f o r m is called a special 
projective recurrent one w i t h respect to \is. F o r brevity, we shall denote such 
type o f Finsier space by S-PRF f l-space throughout this paper. 

W i t h respect to the inf ini tes imal po in t t ransformat ion (1.10), we have the 
f o l l o w i n g w e l l k n o w n theorem : 

Theorem (1.1). I n order that (1.10) be an inf in i tes imal special projective 
affine m o t i o n i n an Fn, i t is necessary and sufficient that Lie-derivative o f Xllj/c 

w i t h respect to (1.10) vanishes : 

£ v WJk = v< (0-»«*» - &M, v* -!- l T ' s A v v » i Y = 0 . (1.15) 

The above equation, o f course, can be applied to the space Fn under considera
t i on . The integrabi l i ty condi t ion o f the equation (1.15) is given by 
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< £ v n ' ; , c ) ( 0 ) ) - ( £ v n W ( ( J f c ) ) - 0 , (1.16) 

w h i c h i n view o f the equations (1.11) and (1.13) reduces to 

In t roduc ing the recurrency def in i t ion (1.14) in to the above equation, we 

have 

f v e v * = M . V ' G U - e v * ^ » - i - e u n & » + 

+ fiV*V«fl) + Ô'/^vV» + 3 ,eUv*« T )) i T = 0 . (1.18) 

I n the fo l lowing , we shall study on the possibil i ty o f existence o f such a 

m o t i o n . Le t us consider the def in i t ion (1.14) as a par t ia l differential equation 

w i t h respect to Q\jk, then we can take here a cond i t ion 

° '= (ôWfc» ~ - (.Q'lJkiOn)) ~ ^ ,ÔW(( f )) ' ( U 9 > 
I n view o f the def in i t ion (1.14) and the commuta t i on formula (1.5), this redu

ces to 

~~ (iAs((m» — Um(G))) Q'tik ~ Q'hik 0?Ism ^ + hlk Q\sm ~ 

- 6 U 0 T

t o „ - Ô U Q'JS», - Qffjr Q \ f m - 0 • d-20) 

I f u,. denotes a gradient vector given by — u ( ( j ) ) (u. = j i (x)), (1.20) becomes 

- èy e u e T „ M + e v e u , e u e u - e u e u , -

- G U ô V ™ = o. 0.21) 
T h e equations (1.18) and (1.21) show that i f we can take 

v U = e W i f t . a .22) 

where tkh is any suitable non-symmetric tensor, then 

^ = 0. ' (1.23) 

T h i s is re-wri t ten also as 

£vn a(x) = 0 . (1.24) 

2. Concurrent Fie ïd . Under a concurrent f i e l d we mean a f i e ld characteri

zed by 

v^j)) = bB'j (b ~ non-zero constant). (2.1) 

I f there is a m o t i o n o f the type 
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x' = + v ; (x) dt, V\0)) = b 8lj (2.2) 

we have 

v ' « / » < f e » - v ' to)) ((;)) = 0 (2.3) 

or 

fiUv* = 0 , (2.4) 
where we have used the equation (1.15). 

Dif ferent ia t ing (2.4) projective covariantly w i t h respect to xs and no t ing 
the equations (1.14), (2.2) and (2.4) itself, we get 

6£W = 0 - (2-5) 

Hence the space becomes a f l a t one. Therefore, there does not exist a special 
projective affine m o t i o n (2.2) i n an S-PRF n-space. 

3. Special Concircular Field. Under a special concircular f i e ld , we study 
a vector f i e l d defined by 

v f o ) - Y ( * ) S ' , , (3.1) 

where xy(x) is an arbi t rary non-zero scalar funct ion. Le t us consider a system 
o f m o t i o n o f the fo l l owing f o r m : 

* ' = *' + v'Gr) dt, y \ m = ¥ ( x ) &'j . (3.2) 

I f i t w i l l be the case, then w i t h the help o f the last relat ion, we can see 

which i n view o f the equation (1.5) reduces to 

v* fiU = Vwa) 5'; - v ( W ) 5'A . (3.4) 

Different ia t ing this equation covariant ly w i t h respect to xm and no t ing the equa
tions (1.14), (3.2) and (3.4) itself, we obta in 

Y G ' w * + v-Jyfm^i - V(co)8'fc) = « „ , ) ) ^ - ¥ « / » « « » 5'* • (3.5) 

The above equation can also be w r i t t e n as 

VQlmik = s 'j(Y«ft)) «,„)) - ~ (¥((/)) «*» - Y<w») SV (3.6) 

Hence, i f we take Ycao) (o,,)) ^ ^/«¥((fc)) t n e * a s i ; equation reduces t o 

G U = 0 - (3.7> 

Hence, i n order to avoid a case where the space be reduced t o a f l a t Pn> we have 

to assume ( C m ) J p.,„Y((/c})- This is t o say, the gradient vector is not. 
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a recurrent w i t h respect to p. n i . Under such an assumption, we can consider (3.2) 

as usual. However , unfortunately, i f v 1 ' ^ = y(x) S/, y ( x ) vanishes identically 

Consequently, for a i|/(x) ^ 0, there does no t exist a special projective 

affine m o t i o n o f the f o r m (3.2) i n S - P R F „ . 

4. Recurrent Field. I f a vector v'(x) satisfies the condi t ion 

= V A * ) v 1 , (4.1) 

where denotes an a rb i t ra ry covariant vector, then the vector f i e ld spanned 
by v' satisfying (4.1) is called a recurrent f ie ld . I n this section, we shall study 
the possibil i ty o f special projective affine m o t i o n o f the f o r m 

x' = xl + v'Cc) dt, y ' m = y/pc) V . (4.2) 

I f there exists such a m o t i o n i n S-PRF n f i r s t o f a l l v ' has to satisfy (1.15) ,hence 

in t roduc ing (4.1) in to (1.15), we get 

Q'jkhV* = (y/<ft)) + V J V * ) v 1 , (4.3) 

where we have used (4.1) i n the process o f calculation. Since Q'hjk is anti-symmet

ric i n j and k, mu l t i p ly ing the last equation by v f e we obtain 

V j ((*» v ' ' v ' c + ¥ i Y F C V v* - 0 (4.4a) 

f r o m w h i c h i t fol lows that 

Y j ( a » v f c + ^ v & v f c = 0. (4.4b) 

I n view o f the equations (1.14) and (4.1), differentiating (4.3) projectively w i t h 

respect to x"'f we get 

Y j «*»«„,)) + Vj( ( fc) )¥ m V + ¥;«„,)) + 

+ VJ YA « „ , ) ) v i + Yy V M v ' - Gxw, + v" . (4.5) 

Contract ing the above equat ion w i t h respect to the indices i and k we obta in 

Vj«ft»(cM))V F T + ¥ j ( ( / ( ) } V m v f t + Y / M Y A V * + 

+ V f t «,„» + V; Y F T v* = - Qih ( n M + y w l ) v* - (4.6) 

A g a i n differentiating (4.4b) covariantly, w i t h respect to x"' and using the equa

t i o n (4.1), we get 

VJ «*» « f f i » v A + (ft» Wm v* + «,„» ¥ f t v* + 

+ W A O ™ ) ) ^ + YJ¥A V m v f t = 0 . (4.7) 

Compar ing the last equat ion w i t h (4.6), we can f i n d a remarkable result 

! ) See theorem 3 and its generalization in [ 3 ] . 
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( f ^ ( + ¥„ , ) 2 , 7 , ^ - 0, (4.8) 

f r o m which we can obtain 

»m = -V„ o r e A v * - 0 J > . (4.9) 

F o r the f i r s t case, we have 

-/ = xi + v Q d t t y t m = _ jj, . v i . (4.10) 

I n the fo l l owing lines, we shall seek for a necessary and sufficient condi t ion for 
the existence o f special projective affine m o t i o n (4.10). I n order that (4.10) con
struct a special projective affine m o t i o n , i t is necessary and sufficient that (4.10) 
satisfy (1.18). I n order to f i n d an essential condi t ion for our purpose, let us i n 
troduce (4.10) i n t o the left hand side o f (1.18). Then, we have 

£ v 6 U (x,x) = ixs vs Q\ik + ixs Q°hik V" - nA G U v s - ^ QU v* - p.k Q}hik v s 

£vGU = v G i . Q U - [x̂ G'tat - ^ G U ) + i i .GVf tV 1 - P , , ô ! ^ v s (4.11) 

= Vs ( G U ((,» 4- G bkx <c/» 4- G'w (ifti) ) 4- Q"hik v7 «,)) - G U v* «,,», 

where we have used the equations (1.14) and (4.10). I n an affinely connection 
space the identi ty (1.7) takes the f o r m 

V» &hik + V-J G'**, + G'w H f r = 0 . (4.12) 

Therefore, i n view o f the above relat ion the equation (4.11) reduces to 

£vGV - - v' ( ( s» GV/c + Viûî,, G U • (4.13) 

O n the other hand, we have generally 

4 » G U - VVA)) G U = v' ( ( t t ) (y)) «A)) - v'((ft)) ( ( / t ) ) { a ) ) . (4.14a) 

Hence, i n order t o get £ v Ql
h,k = 0, i n the present case i t is necessary and suf

ficient that 

V'«A>) ((;))«/<)> - v1 «»)) (en) «/)) = 0 (4.14b) 

and i n this case only (4.10) becomes a special projective affine m o t i o n o f the 
space. The relat ion (4.14b) is an integrabil i ty condi t ion o f the equation 

( a 0 0 v W ( ( y ) ) = 0 , (4.15a) 

where a(x) is a non-zero arbi t rary func t ion o f x's only. Consequently, i n order 
to get the special projective affine m o t i o n (4.10), i t is necessary and sufficient 
that (4.15a) be assumed. In t roduc ing the f o r m o f (4.10) in to (4.15a), we obta in 

a ) We shall consider afterward the case where Qv'1 = 0. See §7. 
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v i ( — a < ( ; » W , - + = 0 • (4-16) 

So neglecting non-zero v' , we have 

VhiO)) = V-i — aJV-h (<*> = ««J» i o ) • ( 4 - 1 7 ) 

Therefore, we can now consider here a mo t ion 

x¡ = x¡ + V Ce) dt, Y m = - tx; V, p , M ( j ) ) - p,,, p,j - aj \xh. . (4.18) 

Conversely, i f we have (4.18), f r o m this f o r m , we can ob ta in the or ig inal f o r m 
(4.15a). 

I f we are able to consider (4.14b) excepting for a scalar p ropor t iona l i ty 
aXx), that is, a,- = 0 i n place o f (4.18), we get 

x' = + V (x) dt , Y m + n , v ' - 0 , n M ( J ) ) - [xh [ij. (4.19) 

The last o f the above equations shows that \i¡ be a gradient : 

H/ = — to - (n = n M ) . (4.20) 

I n this case, we have ( v T u Y ) ( ( / ( ) ) = v"f (n Y ( t t ) ) — u T u / ; ) = 0, i.e. v r u T = const. 
T a k i n g this constant to be zero, we obta in v T u T = 0 or £vp (x ) = 0. Thus ,we 
have : 

Theorem (4.1). A n S-PRF^-space is able to admi t a special projective 
affine m o t i o n o f recurrent f o r n r : 

x¡ = x' + v f (x) dt, V'm + \ij V" = 0 

w i t h an addi t ional equat ion (4.17) being assumed to be integrable. 

Corol lary (4.1). The S-PRF n-space is able to have a special projective af
f ine m o t i o n o f contra f o r m 

x' = xl + y'(x) dt , v ' ( („» + MA V ' ' = 0 4 ) 

w i t h the conditions 

a > to)) = ^ ^ - b) £ v u ( x ) = 0 (4.21) 

where u ; = L t ( t / ) ) | LI. 

Such a m o t i o n has been introduced under the solvabil i ty o f the characteris
tic equation (4.17). However , (4.17) has actually a special solut ion u / ( = 0. Hence 
the fo l l owing existence theorem o f a cont ramot ion holds good. 

4 ) This is re-written as ([¿vl") (ij)) = 0, so v1' spans a contra field (except for a scalar 
proportionality). In case of p, = Const., we shall call such a field a contra field in the strict 
sense. Under a contra-field, we understood a field of parallel contravariant vectors. 
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Theorem (4.2). The space S-PRF n is able to have natural ly a special p ro 

jective affine m o t i o n o f contra f o r m i n the strict sense = x

l + v 'G) dt, v ' ( ( ^ = 0. 

Since \\j = 0 means that S-PRF J ( be a special projective symmetric Finsler 
space [ 6 ] , we have : 

Theorem (4.3). I n order that a S-PRF^-space admi t t ing a special projective 
affine m o t i o n o f recurrent f o r m o f the type (4.18) be a special projective sym
metr ic space, i t is necessary and sufficient that the m o t i o n be taken to be a contra 
f o r m i n the strict sense. 

5. Some Essential Conditions. Let us discuss the characteristic differen
t i a l equat ion (4.17) o f the defining vector \ \ h for the recurrent affine m o t i o n . 
The integrabi l i ty condi t ion .of this equation is given by 

(t%0')) - ^ & + aJ Vikiï - (MA (to) ~ IVi u , + a s U / ; ) (0 ' ) ) = 0 ( 5 - 1 ) 

w h i c h by vi r tue o f the commuta t ion formula (1.5) reduces to 

uY CTftfc = ( t o - lUo») \ib (5-2) 

i.e. 

u-r Qyhh = ( - a, [ij + aj]is) p , , . (5.3) 

I f we take the arbi t rary as as a gradient vector being equal to zero or \xs then 
the last t w o equations reduce to 

! i T < 2 V = ° - ( 5 - 4 > 

B u t i n such case the integrabil i ty condi ton (4.17) becomes 

MACCTO = l-ift Rf o r to = 0 i 5 - 5 ) 

and (5.4) holds identically. 

The equat ion (4.18) is equivalent to the system o f (4.10) and (4.15a), i.e. 
t o tha t o f (4.10) and 

ajy'm) + Y ( m m = 0 . (4.15b) 

In t roduc ing the value o f v ^ ^ j ) f r o m (1.15) in to the above equation, we get 

o / v W - - e'ftfrV + I P ^ - v ^ ) ) ^ . (5.6) 

I n v iew o f the equat ion (4.10), the last re la t ion can be v/r i t ten l ike 

M A ^ V ' = e'ftfeV. (5.7) 

Transvecting this equation by vJ" and no t ing the relat ion Q*h}s yJ v s = 0 we obta in 
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ajvj= 0 or £va(x) = 0 . (5.8) 

Since u / ( and v f are non-zero, the above equation shows that a{x) is a L ie -
invar ian t one. 

Cont rac t ing the equat ion (5.7) w i t h respect to the indices i and j and using 
(5.8), we get 

0 = u , a j W = Q'),x v* - - Qhs v J > (5.9) 

i.e. 

fiA,V = 0 . (5.10) 

I n an affinely connected space the Bianchi ident i ty (1.7) reduces t o 

GW«> + fiWtfi) + e w » = 0 • i 5 J o 

Cont rac t ing the above equation w i t h respect to the indices / and k and using 
the re la t ion (1.9), we get 

QI,KU)) ~~ QhM)) : ~ QWo) (5.12) 

w h i c h i n v iew o f the def in i t ion (1.14) reduces to 

C o m p a r i n g this equation w i t h (5.3), we ob ta in 

M u l t i p l y i n g this equation by v s and summing over s, we get 

M , V ( e A / - | i A a ; ) = 0f (5.15) 

where we have used £ v a ( x ) = 0 and (5.10). Hence i f S-PRF ( [-space admits the 
special projective affine m o t i o n o f the recurrent f o r m (4.18). we have 

QllJ = VLhaJ or u ,v* = 0 . (5.16) 

Fur the rmore , let us study the integrabil i ty cond i t ion o f v ' ( ( / ) ) - f - p ; v ' — 0. 

F rom ( v ' ( ( ; j ) + P;V'') (0 I)> - ( v ' c o o ) + p / ( V)m - 0, we get 

v* Ql

hJk = V ( - \ L J m + M*(i/)>) > (5-17) 

where we have used the equations (1.5) and (4.18). The last relat ion can also 
be wr i t t en l ike 

vh Q'tfk = V" ( - ak u ; + aj\ik) • . (5.18) 

I n view o f the equaticn (1.9a) mu l t i p ly ing the identi ty (1.8) by v'', we get 
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v * f i U = - G O * f t v * + fi'ft/Av*. (5.19) 

In t roduc ing (5.7) in to the left hand side o f this equation, we ob ta in (5.18), i.e. 
the in tegrabi l i ty condi t ion (5.18) holds identically. 

6. Discussion on the vector. W e have assumed the existence o f a gradient 
vector aj derived f rom an arbi t rary funct ion a(x) satisfying (4.15a) and i n the 
course o f discussion o f the integrabi l i ty conditions o f (4.17), we have taken up 
the f o l l o w i n g t w o cases : 

a) a, = 0 , b) aj=VLj, (6.1) 

but we have sti l l remained t o prove whether these are possible or not . 

Different iat ing (1.15) projective covariantly w i t h respect to A*, and us ing 
the equations (4.18), we get 

v'«,')) a*)) «,» = - M, Qikkv" + V* Q'jkh v f t = 0 . (6.2) 

A g a i n , differentiating projectively (4.15b) w i t h respect to A' s and the equat ion 
(4.17b) itself, we ob ta in 

Consequently i f the S-PRF / (-space admits a special projective affine m o t i o n o f 

the f o r m (4.18) the above equation reduces to 

A » - = 0 ( 6 - 4 ) 

fo r a non-zero v'' and \ih. 

This is characteristic equat ion o f a (x ) introduced by (4.15a). The integra
b i l i t y cond i t ion o f this equat ion is given by 

« « G M ^ = 0 - («.5> 
Thus, we have to assume (6.4) and (6.5) in our discussion o f special project ive 
affine m o t i o n . A t this moment we can now discuss the case (6.1a), (6.1b) and 
(5.16). A t f i r s t (6.4) has a so lu t ion a, = 0, and therefore, the case (6.1a) is 
always possible. Secondly, i f aj = p.,-, the equation (6.4) takes the f o r m 

M/((,» = My I V ( 6 - 6 > 

O n the other hand, i n this case, we get f rom (4.17) 

H A M > = 0 • (6-7) 

Hence f r o m (6.6), we obta in p.j = 0. Hence a non-special projective symmetric 
S-PRF n (i.e. Q'hjiMs)) = 0) can no t admi t the case (6.1b) and when i t is the case 
S-PRF r t must be a sp?cial projective symmetric space. 
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Thus, we can see tha t the case o f a, = 0 is able to admi t a contra m o t i o n 
i n a general S-PRF n-space, bu t the case a / = \ij is unable to consider i n a gene
r a l S-PRF / ; . Accord ing ly , i f we treat only a general non-symmetric space, we 
have to regard aj as a vector being not equal to Uj. 

W e shall now study the case (5.16). A t f i r s t we shall discuss the latter : 

H , ^ = 0 ( p ^ O ) . (6.8) 

Since we have always £va(x) = 0 or a r v s = 0, we may consider a special case 
such that \ij is p ropor t iona l to OLJ for a non-zero and non-constant e — e(x) 5 ) , i.e. 

a, = z\ij. (6.9) 

I n such a case, (4.17) takes the fo l lowing f o r m : 

to) = ( L - £ ) M / , M ; - ( 6 - * ° ) 

W i t h the help o f the last equation, we can obtain 

to) ~ MAO,)) - °< (6-10 

that is, p / ; becomes a gradient vector. Then, let us determine the concrete f o r m 
o f p A . I n this case the integrabi l i ty cond i t ion o f (4.17) becomes 

nrQ\jk = 0- (6.12) 

O n the other hand the deformed equation o f (4.17) showed by (6.10) gives us 
its in tegrabi l i ty cond i t ion o f the f o r m 

M S Q'hJk = (My e ( ( « ) - M * £((/))) M// • (6.13) 

Consequently p^ must satisfy 

M ; = ( ^ ~ MX) '• suitable funct ion) . (6.14) 

Subst i tut ing a = sp./ i n to the equation (6.4) and no t ing (4.17), we ob ta in 

% „ » = (2E - 1) EM F J ( - (6.15) 

Hence, we can see X = , consequently 
E ( 2 E - 1 ) 

», - * m

 u = + v ^ T £«*» ' ( 6 ' 1 6 ) 

s (2e — 1) s 2e — 1 

that is \ij denotes certainly a gradient. Fur thermore , being 5> When e = Const., from (4.17) and (6.4), we get e = 1/2 or y.j ~ 0. These yield tri
vial cases, so we except the case E = Const. 
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M S = — • —•«(( ,»• (6-17) 
£ a 

Equat ing the two values o f p s f r om the equations (6.16) and (6.17), we get 

= — • (6.18) 
2e — 1 a 

W e can f i n d especially at last E = — (1 + a 2 ) . 

7. The Condition Q ^ - V ^ G and la iegrabi l i ty o f Qhi = \iba}» I n § 4 in 
order to f ind the f o r m o f the mo t ion o f the f o r m (4.2) we have derived the condi
tions (4.9). Here the latter condi t ion has been excepted f rom our study. However, 
as we can see f rom (5.10), f r o m the former condi t ion the latter cond i t ion always 
fol lows. Hence the f i rs t condi t ion is a special one o f the second condi t ion . 

We shall n o w t r y to study only the f o r m 

v s = 0 . (7.1) 

I n this case, we shall show that we can associate natural ly this exceptional case 

itself w i t h our present theory, i n fact, i f (7.1) w i l l be the case, differentiating i t 

projective covariantly w i t h respect to x"\ we get 

( M M + V m > a „ v s = 0 , (7.2) 

where we have used (1.14) and (4.18). 

F r o m (7.2), we can conclude that the quanti ty inside the bracket can be 
taken qui te arbitrary. So we can put 

M,„ + V M = 0 O R Vn, = ~ M M • (7-3) 

I n view o f the above result the recurrent condi t ion (4.1) becomes 

v f

W ) ) + ^ v ' = 0 . (7.4) 

I n this way, we can associate the case (7.1) w i t h ou r stand point . N o w , the integ-

rab i l i ty condi t ion o f 

Qui = MA aJ o r aQkJ = MA «ÎU» (7-5) 

w i l l be calculated and proved w i t h case. Tha t is, at f i rs t we make 

(M/,(( S» <*((/)) + M/,a<0)>((,» - ÔA;«<G)> — Qhj) = 0 . (7.6) 

In t roduc ing the equation (6.4) in to the last relation, we get 

M/KG» + MA («cy» (W) + a/) - MA a < o » - A M , M/, « j = 0 . (7.7) 
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Interchanging the indices j and s i n the above equation, we get a s imilar equation. 
Substracting this equation f r o m ( 7 . 7 ) , we get the integrabil i ty cond i t ion o f the 
f o r m : 

«(C0) (MA(G)) - 11A M* + *i MA) - (MAO/J) ~ MA M / + A J MA) - 0 . ( 7 . 8 ) 

B u t i n order to get the present m o t i o n , we have assumed ( 4 . 1 7 ) , hence above 
cond i t i on holds identical ly. Tha t is, ( 7 . 5 ) is completely integrable. 
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Ö Z E T 

Bu çalışmada bir PRF„ uzayında özel bir infinitezimal projektif afin ha
reketin varlığı araştırılmaktadır. 


