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THRIAD COMPOSITIONS
IN AFFINELY CONNECTED SPACES A3,

Georgi Zlatanov, Bistra Tsareva

Abstract. Let the affinely connected space without a torsion As,
be a space of a composition (Xa, X X,n) generated by the affinor af.
Another two affinors b2 and ¢? related with a? are introduced. Two new
compositions (Yam X Ym) and (Zam X Zm) generated by the affinors bg
and ¢? are considered and so it is determined a thriad compositions.

It is proved that if two of the thriad compositions are special of the
type (d —d) or (ch — ch), then the third composition is of the same type.
The characteristics of the special triad compositions are found. The kind
of the spaces As;, which contain special thriad compositions is defined
in the adapted with the composition (Xom X Xrm) coordinate system. It
is prove that if in Weyl space W3, there is a thriad compositions of type
(ch — ch), then this space is Riemannian.

The topological product of the manifolds X,, X Y., X Z,, is called
a bundle and it is noticed S3'™™. The characteristics of the special
bundles S5'™™ € Ag,, are found and it is defined the kind of the spaces
As,, containing such special bundles.

Mathematics Subject Classification 2000: 53B05
Key words: affinely connected spaces, spaces of compositions, affinors of
compositions

1. Preliminary

Let Ay be a space with a symmetric affinely connection, defined by I'g 5.
Consider one composition (X, X X,,),n+m = N in Ay of two base differ-
entiable manifolds X,, and X,,, i.e. their topological product. Two positions
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P(X,) and P(X,,) of the base manifolds pass through any point of the space
AN (Xn X Xm)
We shall use besides an arbitrary coordinate system z%(a = 1,2,...,n+m)

and the coordinate system (u',u®) (i =1,2,...,n; i =n+1,n+2,...,n+m)
which is introduced by Norden [2]. This coordinate system is called adapted
with the composition.

According to [2], [3] the giving of the field of the affinor a? satisfying the
condition

(1) agag =0,

is equivalent to the giving of the composition (X,, x X,;),n+m = N in Ay.
The affinor a2 is called an affinor of the composition.

According to [3], [5] the condition for integrability of the structure char-
acterizes with the equality
(2) aj3Via agy —agVig ag; = 0.

o

The projecting affinors a 2 and @ 2 [3], [4] define by the equalities

n 1 m 1
®) Bo=t@heal). wi=lei-al).

satisfy the following conditions [4]:

al+al=00, al-4l=adl,
agag:ag, agag:ag, agag:O.

Any vector v® € Ay has the representation [4]

Q

n m
O':VQ+VO(,

o3
ae

<

"N o
=a, v +

()

n n m m
where V * =qa 207 € P(X,,), V *=a v’ € P(Xy,).
m

The matrices of the affinors afw a 2, a ¢ in the adapted with the compo-

<

sition coordinate system (u’,u’) have the following representation [3], [4]

5l 0 ; 0 0

J _ n & 0 m _

© @i-|, ) @a=(y 5) @n-|,y 4
J J
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The tensors

n

(7) Al =Vaah , Als=Vaa3 , Al5=Voa 5
are introduced in [3] and for them the equalities

Ay =A° =A° =A% =0,
8) ij ij ij
As =20 | A = -9T% | A5 =2T}, A =2T° .
ij ij ij ij ij ij
are fulfilled. Norden and Timofeev obtain in [3] the characteristics of the fol-
lowing special compositions:

(d—d)-compositions for which the positions P(X,) and P(X,,) are parallelly
translated along any line of the space characterize with the condition

(9) A5 =0

and in the adapted with the composition coordinate system - with the equalities
(10) " =TF =o0.

(ch—ch)-compositions for which the positions P(X,,) and P(X,,) are parallelly

translated along the lines of X,, and X,,, respectively characterize with the
condition

(11) gy =0

and in the adapted with the composition coordinate system - with the equalities

(12) Tk =1k =,

ij ij
(g—g)-compositions for which the positions P(X,,) and P(X,,) are parallelly

translated along the lines of X,, and X,,, respectively characterize with the
condition

(13) ag Aj, +af Ay, =0

and in the adapted with the composition coordinate system - with the equalities

(14) Tk =1k =

¥
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(ch— X, )-compositions for which the positions P(X,,) are parallelly translated
along the lines of X,,, characterize with the condition

n
(15) a%al A, =0
and in the adapted with the composition coordinate system - with the equalities
(16) r* =o.

ij

(X,,—ch)-compositions for which the positions P(X,,) are parallelly translated
along the lines of X,, characterize with the condition

m
(17) alalAl, =0
and in the adapted with the composition coordinate system - with the equalities

(18) rt =o.

¥
(g— X )-compositions for which the positions P(X,,) are parallelly translated

along the lines of X,, characterize with the condition

(19) alabAl,=0

g
«
and in the adapted with the composition coordinate system - with the equalities
(20) Ik =0.

(X,,—g)-compositions for which the positions P(X,,) are parallelly translated
along the lines of X,,, characterize with the condition

(21) a%afAl, =0

ag
«
and in the adapted with the composition coordinate system - with the equalities

(22) r“_=o.
i
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2. A thriad compositions in As,,(Xom X X;n)

Let an affinor a? satisfying the condition (1) be given in the space As,,
m > 1) with symmetric connection. If v7,v7,..., v 7 are eigen-vectors of the
172 3
m

matrix (a) and

alv® =v7(p=1,2,...,2m), aZv®=—-v"(p=2m+1,2m+2,...,3m),
P o P

RSl

then the affinor a? defines the composition (Xo,, x X,,) € Asp,.
Introduce the following indices

L5,k 1=1,2....m; p,gr,s=m+1,m+2,...,2m;
(23) a,b,c,d=2m+1,2m+2,...,3m;
a, By, 0,0, p,v=12....m,...,2m,...,3m.

According to (23) in the adapted with the composition (Xay, x X,,) coordinate
system we can write

&0 0
(24) @)=1_[0 ¢ o
0 0 —&

With the help of the equalities

Q

o

b2 v = —v? when p=1,2,...,m;
P p

b2 v* = 17 whenp=m+1m+2,....2m,2m+1,...,3m;
P P

(25)

ccv¥= v’ whenp=12,...,m; 2m+1,2m+2,...,3m
P P

& v*=—v" whenp=m+1,m+2,...,2m,
P p

we define the affinors b7 and cZ. Obviously the affinors b% and cZ satisfy the
equality (1). From (25) it follows that in the adapted with the composition
(Xam X X,,) coordinate system the matrices of these affinors have the form

-5 0 0 &0 0
(26) =0 6 o0 , @)=10 -8 o0
0o 0 & 0o 0 &
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The compositions (Xonm, X Xpm), (Yom X Vi), (Zam X Zpm) generated from the
affinors a?, b2, 2 respectively we call a thriad compositions in the space Az,,.
Let notice the projecting affinors of the compositions (Y2, x Y;,) and

n m n
(Zam X Zm) by b &, b ¢ and ¢ ¢

g g

arbitrary vector v®

‘¢ @ respectevly. According to (5) for an

n m n m
(27) v =b g4 b v = VOV,

Ve € P(Xom), VO € P(Xm) ;
(28) n

Vo € P(Yam), V€ P(V) 5 V€ P(Zom), V€ P(Zy).

Because of (3) and (4) for the projecting affinors b ¢, b ¢ and ¢ 2, ¢
have

QQ

n m n m n m
o - orbd. b 8- di-nd. beei—as ba-baou
n m n m n m
PO = H0ecd), BO- B0, BA4TR-8L BETL-df
bEbL=b, bEbL=ba, bAbY=0, bBDH}=0,
chbel=cy, chey=7cy chey=0, c¢hch=0
Following [3] we introduce the tensors
n n m m
o — a o — o o2 — o
Bl =V, Bos=Vab%, Bly=Vab9;
(30)
Cap=Vach, Cqg=Vach, Cis=VacCj.
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Theorem 1. In the adapted with the composition (Xam, X X,,) coordinate
system the components of the tensors Agﬁ, Bg 5. Cqg satisty the equalities

L Al Al Al _ _ — _
Aij_Aip_Api_qu_Afj_qu_AZi_Ags_O7

Ay = Ay = AG = AL, = Af = Af = Aj =0

| 1 | l P _ ¥4 _
Aia o 721_‘111’ Apa - 721_‘10117 Aia - 72Fia’ A{I)a - 72F§m
Al = o}, AV, = -2, = Af, =o', Ag = 2T'¢,
Ap; = 205, AD, =215, Apy = 215, A, = 2T,

Bj; = B}; = By, = B}, = B, = B}, = B}, = BY, =0,

Bis = Bjy = By, = Bj, = By, = Bpa = Bap, = 0;

(31) st = 2Fés7 le’a = 21—‘5’@’ Béa = 2Flsa7 Bés = 2F£Ls7 Bip = 2Ff9p7
By, =20, Bjj = =2I7;, By, = =219, By = =27,
Bjj = =20, Bg = =21, By = —21'G;

I ol el ol el ol P =
Cij—Csi—Cai—Cm—Cas—Csa—05;—051_0’

D __(YC __(YC _ (YC __(YC __ (e _ (e _ ().
Cas_Cij_ sl_Cia_Cai_ ab_Cpa_07

[ l I _ l I _ l [
Cip - _2F1'pa Csp - _2Fsp’ Cap - _QFap’ qu - QFZN
CP, =27, CP =9IV, P, = 2%, Cb = oI,

P _ P c __ c [ c c __ c
Cij =255, Cpp = =20, Cpg = —2I%,, Cgp = —215,,.

Proof. From (8), taking into account (23) we obtain all equalities about
the components of tensor Ag ;.
Notice that in the adapted coordinate system we have

BS =V,b2 =0, —TY b5+ T8 by = -TY b5 + T8 b2 =0,

oa v oV« oa v oV o

and

CP =Vel =0,c8 —TY B +T8 % =-TY % +18 ¢ =0.

oavV oV« oa-vV oV -
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Using the last equalities and (26) we establish the validity of the rest
equalities of (31).

n
n m n m
o o o o o o o o o
Theorem 2. The affinors a?, b2, ¢, a %, a %2, b9, b %, ¢, ¢
satisfy
(32) o+ba+ o _ §° ma+7ga+mo_§o nU+ZO’+”O’_250’
Ay «@ Cq = 0qs A o «@ Ca=0q a4, [} Coa= o

Proof. The proof holds in the adapted with the composition (Xsg,, X X;p,)
coordinate system. The first equality of (32) follows immediately from (24)
and (26). Then using this result, (3) and (29) we prove the rest two equalities
of (32).

Corollary 1. If two of the compositions of the thriad compositions are
(d — d) compositions, then and the third composition is of the same type.

Proof. Because of (32) we can write VgaZ + Vgb% + VcZ = 0, which
according to (7) and (30) takes the form Ag, + Bf, + Cg, =0

It is known that the compositions (Xom, X Xpm), Yom X Yin), (Zom X Zim)
are of the type (d — d) if and only if A%, =0, Bj, =0, CF, = 0. Now the
validity of the Corrolary 1 is obvious.

Corollary 2. If two of the compositions of the thriad compositions are
(ch — ch) compositions, then and the third composition is of the same type.

Proof. Because of (32) we can write Vgag, + V(gb7, + V(gc7; = 0, which
according to (7) and (30) takes the form Alsoy + Bag + Cloay =0

It is known that the compositions (Xom X Xim), Yom X Yin), (Zom X Zim)
are of the type (ch — ch) if and only if A7, . =0, B, =0, C,y =0. Now

. . Bl T [Ba [Ba]
the validity of the Corrolary 2 is obvious.

3. Special thriads compositions in As,,

3.1. Let the compositions (Xo,, X X)), (Yo X Yi), (Zom X Zn,) be
(ch — ch) compositions in the affinely connected space As,, with a symmetric
connection.

Theorem 3. Any composition of the thriad compositions (Xa, X X,),
(Yo X Yi), (Zam X Zy) is (ch — ch) composition if and only if in the adapted
with the composition (Xa,, X X,,) coordinate system

(33) Féa = Fﬁaa = Fép = Ffa = F:zl‘)q = Fga = Ffa = Fzgp = choa =0.
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Proof. To prove the theorem we use that the connection is symmetric,

Corrolary 2 and the equalities (31) , A‘[%a] =0, Bfﬁa] =0, C’f’ o = 0 So,
since Al, = —2I'l | then A%ia] = —QF@G] = 0. But AL, = 0. Hence and

Al = 0. From Bf,;) = 0 and Bj, = 0 we obtain I'G; = 0. The proof for the

rest coefficients makes by analogy.

Let consider Weyl space W3, (ga3, wo) With a fundamental tensor gog and
a complementary vector w, which according to [1] satisfy
(34) vaga,@ = 2waga,3.

Let W3,,, be a space of composition (Xa,, X X,,) and let define the compositions
(Yom X Yi), (Zam X Zp,) to obtain a thriad compositions.

Theorem 4. If in Weyl space W3, any of compositions in the thriad
compositions (Xom X X)), (Yom X Yi), (Zom X Zy,) are of the type(ch — ch),
then the space W3, is Riemannian.

Proof. We will make our considerations in adapted with the composition
(Xa2m x X,,) coordinate system. According to (33) the equality (34) can be
write in the form

O0igpq = 2wW; Gpq  OpGij = 2wy gij  Oai; = 2Walij
(35) 0igab = 2Wi Gab  OpGab = 2Wp Gab  Oalfpq = 2Wabpq

Oigpa = 2wi gpa  OpYia = 2wp Gia  DaYip = 2walip -
From (35) it follows

9ij = f9i;(u’) Ipq = fGpq(uP) Jab = fgap(u®)
(36)

Jia = fgia(ui>ua) Jiq = fgip(uiaup) 9pa = fgpa(upa ua)7
where f is an arbitrary function.
1 1 1
According to (35), (36) w; = 3 Oilnf, w, = 3 Oplnf, wy = 3 9, 1n f,

1
i.e. wo = = Oy In f. That means w, is a gradient vector. Therefore the space
Wsm(9gas, ws) is Riemannian.
3.2. Let the compositions (Xom, X X)), (Yom X Yi), (Zom X Zim) be (g—g)

compositions in the affinely connected space As,, with a symmetric connection.
Introduce the following tensors

(37) EYy = a% A +aGAY,, M5 =b3BY, +b5Ba, Nig=cCh+c5CY,.

[0 oo’ 87
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Theorem 5. Any composition of the thriad compositions (X2, X X,),
(Yom X Yin), (Za2m X Zp,) is (g — g) composition in the affinely connected space
Az, if and only if

[e3

or in the adapted with the composition (Xaym, X X,) coordinate system if and
only if the coeflicients of the connection satisfy

l l l c c c
(39) Loy =Thu=Ta = I‘fj =T =T? = Iy =T, =15 =0
Proof. According to (13) the compositions of the thriad compositions are
(g — g) compositions if and only if the equalities (38) are hold. Let continue

our considerations in the adapted with the composition (Xa,, X X,,) coordinate
system. Because of [3] EY,; = 0 is equivalent to

r _T¢ _TC¢ _T°¢C __
(40) Loy =Tg, =T =17, =07, =0.
From (28),(31),(37) we obtain
U oagl oapl —oagl gl
Mij - Mip - Mpi - Mai - Mia - 07
MP, = MP, = M2, = MY, = MY, = M?, = MZ, = M2, =0,

a

(41)
My, = My, = My, = M, = Mg; = Mg, = My, = Mg, =0,
Ul Al — At ol — Al — g7 — Me — 4TC. -
My, =AUy, My, =41y, M., = M, = 4T, M}, = M = 4T, ;
Nilj = Nilp = N;ln‘ = Nfzi = Nila = N(ib = Nzlza = Nzllp =0,
sz:sz :Nf :Npa:N(fs:Ov
(42) q a q q
Ng = Njy = Nj, = Ng, = Ng, = Ng, = Ng, = N, =0,
Nzl)q:4rfzp, N£:4F§i7 NP =N[ =4T?, NP =AT" | Np,=Ale,
According to (41) My ; = 0 is equivalent to
I _nl _pl _1P _pcCc _
(43) r,=r,,=r,, =I" =T§ =0
and according to (42) N/ ; = 0 is equivalent to
I _pP _TP _TP _TC _
(44) L=l =Ty =1I=1I,,=0.

From (40), (43), (44) follows (39).
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Corollary 3. If any composition of the thriad compositions (Xam X X)),
(Yom X Yin), (Zam X Zp,) is (g — g) composition in the affinely connected space
Agzy, then in the adapted with the composition (X, X X,,) coordinate system
the components of the tensor of the curvature R,g,* of the space Asy, satisty

Rygst = Rabe! = Rpgal = Rpag' = Rapg = Ravp' = Rapp' = Rpar' = 0,
Riji? = Rapc? = Rijo? = Rigj? = Raij? = Rapi? = Rap? = Riap? = 0,
Riji¢ = Rpgp© = Ryjp¢ = Ripi¢ = Rpij¢ = Rpgi® = Rpig® = Ripe¢ = 0.

The proof follows immediately from (39) and [1] (Rago? = 01}, —0s1'0, —
FZ(SP%U - Fgél—‘ga)’

4. Bundles of manifolds in As,,

Let the thriad compositions (Xa,, X Xm), (Yom X Yin), (Zom X Z,,) be
given in As,,. Consider the topological product X,, x Y, x Z,,. Three po-
sitions P(X,), P(Ym), P(Z,) of the manifolds X,,, Y, Z,, will pass through
any point of the space As,,,. We shall call the topological product X,,, XY, X Z,,
a bundle of manifolds and we shall notice it S5"™". The special bundles S5*""™
will be noticed as well as the special compositions. For example S5*"™"™ is of the
type (ch, Y, Zm) when the position P(X,,) is parallelly translated along lines
of Y, and Z,, or S§*™™ is of the type (X, g, Zm) when the position P(Y,)
is parallelly translated along lines of Y,,.

Consider the equalities

45) @l ayAj,=0, 0% bLBy, =0 ¢LELCE =0
n m m n m m n m m

(46) alav Al =0, b2 by BY =0, 5L CH =0;

and

(47) @’ AP;=0, bSBE;=0, ¢SCP =0

According to (3),(7),(29),(30) the equalities (45), (46) and (47) are equivalent
to

Aga - a’cl; Agu - G’Z Aga + (Lg acl; Agu = 07
(48) Bgo'_bg' Bgu_bg Bgo'—i_bg b:; BEI/:O7
Cga - C; Cgu - c(l,/v CEO' + Cg CZ C/?u =0;
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Aga - af; Agu + CLZ Aga - Clg CLZ A;Bw = O’

(49) Bf, — by Bf, + 0V, B, - b, By, =0,

Cga - CZ Cgu + CZ CEO’ - Cg CZ Cpﬁu =0;

and
(50) Aga—agAis:O’ Bga_bngz§:07 ng—chS(;:O,
respectively.

Introduce the tensors

P(EU:AQU_G’V Agu_au A§U+ag a’tl; Aﬂ

o « pv

(51) Qds = B, — by BY, — by BJ, + 04, by By,

o pv

Lgo = Cga —Cy Cgll _CZ Cﬁa +Cg C; Cﬁ )

o pl/7
Kga = Aga - CL; Agu + (1; Ago - ag (ZZ Agy’

(52) ng = ng - b; Bgu + bZz Bga - bgz bcl; Bgyﬂ

Ffa = ng - CZ Cgl/ + CZ Cﬁa - Cg CZ' ng;

and

(53) UL, = AP —al AP VB =BS —b° B, Wi =cP —c?Cf.

ad?

Then (45), (46) and (47) are equivalent to

(54) Pl =0, Q%, =0, L5, =0;
(55) K, =0, T, =0, FJ,=0;
and

(56) UP =0, V8 =0, W2 =0,
respectively.
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in the following table

mmm

Invariant characteristics for the special bundles 5% in As,, are written

invariant characteristic in
special invariant . .
N Lo adapted with composition
bundle characteristic .
(Xom X Xpm) coordinate system

1| (ch,Ym, Zm) KP =0 I, =T, =TI =TF, =0

2 | (X, ch, Zm) T% =0 rlgi = rlf;. =I5, =T5=0

3 | (Xm, Ym,ch) FP =0 L, =T.,=T5,=1%,=0

4 [ (9,Ym, Zm) PP =0 r, =17, =0

6 (Xmay’ﬂhg) ng =0 anq :F;q =0

7 (d, Ym7 Zm) Uaﬁc =0 Ffzcr - Fga =0

8 | (Xm,d, Zm) VB =0 e =75 =0

9 | (X, Ym,d) wi=0 I, =I5, =0

10 [ (ch,g, Zm) KZ, =0,Q5, =0 Ti=Tpa=T5=Th=T},=T%;=0
11| (g,ch, Zm) T8, =0,P5, =0 [P =I? =T;,==I%,=I%,=0
12 (Xom, ch, g) ng =0, Lgcf =0 ng:in:r‘;i:rgi:Féq:F;qzo
13 (Xm,g, Ch’) Fgo = 07 di = F'le:Ffzp:FZ,p:Ffp:Ffj:Ffj:O
14| (ch,Ym,9) KP =0,L%, =0 rl,=r,,=r? =12, =r, =Is,=0
15| (g,Ym,ch) FP =0,P% =0 Il =r,,=r: =r;,=I,,=I7,=0
16 | (ch,d, Zm) KPP =0VEZ =0 rl,=I,=I? =12, =T =T%,=0
17| (d,ch, Zm) T2 =0,U°, =0 [P =I? =TIy, =g, =I"5=I%,=0
18| (ch,Ym,d) KPP =0,WPE =0 rl,=r,,=r? =12 =r,, =re,=0
19 | (d,Ym,ch) UB, =0,F%, =0 I, =Itp=Tap=I5=Lts=1",=0
20 | (Xom,ch,d) T2 =0,WB =0 [P =I? =TIy, =g, =I=5.=0
21 | (Xom,d, ch) FP =0,VZ =0 rl,=r,, =re,=r;,=r’ =Is,=0
22 (g7d7Z’m) Pgo‘ :07‘/0?0' :O Flu.b:FZb:Ffa :cma :O
23| (d.g,Zm) Q%, =0,U8, =0 I} =15 =T =Tp =0
24 (97)/7"7d) Po?o‘ :O7W£o' =0 Fib:Fib:F;a :Fgcnoc =0
25| (d,Ym,9) UG, =0,L7, =0 T, =I5 =Ths=T2;=0
26 (vag,d) ng' :07W£Cf =0 Ffj :Ffj :Fi)a :F;a =0
27 | (Xom,d,9) L8 =0,VE =0 ., =I5, =I? =T, =0
28 (ga 9, d) P(?U:07 di:()v Wgrr:O Féb:PZb:FZ:ng:F;a:F;a:()
29 (9,d,9) Py,=0,L5,=0,V5,=0 Fflbzfib:Fléq:qu:Ffa:FEQZO
30 (d7 9, g) anzov Lgazoa U(EUZO Ff]:Ff]:]:‘pq:rzc)q:rfzﬁzrfﬂzo
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. . . invariant characteristic in
special invariant . o
L adapted with composition
bundle characteristic .
(X2m X Xm) coordinate system

31 (Ch7 97 d) Kgazoy an:()v Wa/@cr:() Fia:F;a:Ffa:Fga:FZ:Fszrlpazrgﬁzﬂ
32| (g,¢ch,d) | T5,=0, P3,=0, WS, =0 | T 5;=T"% =I};=Tg, =T, =T, =T}.=I",=0
33| (ch,d,g) | KB,=0,L5,=0,VE, =0T, =TL,=I" =I? =T, =Tt =" =T%;=0
34| (g,d,ch) | P2, =0,F2,=0,V7 =0 | T =T =%, =I¢,=I",=I? =" =I{,=0
35| (d,ch,g) | T2,=0, L5 ,=0,UZ,=0 rgi:rgi:r;i:r;i:r;q:r;q:rgﬁzrgﬂzo
36 [ (d,g,ch) | F2,=0,Q5,=0,U%,=0 | T}, =T, =T5,=I5,=I1,=I5;=T4s=1",=0

We shall prove the proposition N32 from the table. Let S3*™"" is a bundle of the
type (g,ch,d) i.e. the position P(X,,) is parallelly translated along the lines of X,,,
the position P(Yr,) is parallelly translated along the lines of X,, and Z,,, the position
P(Z,,) is parallelly translated along all lines of As,,. It means that the compositions
(Xom X X)), (Yom X Yn), (Zom X Znm) are of type (Xam,g), (Yom,ch), (Zam,d),
respectively. According to [3] these three compositions are of the indicated type if
and only if
(57) GO ar ALl =0, bAbYBE =0, TIC8, =0.

From (45),(46),(47),(48),(49),(50), (51),(52), (53), (54), (55), (56) it follows that (57)
are equivalent to T2, =0, P2, =0, W2 =0.

Let consider the adapted with the composition (X2m X Xym) coordinate system.
From (7), (24), (26), (28), (29), (30), (31), (40), (49), (50),(51),(52),(56) we obtain
Ly=T0 =Ty, =I5 =4, =10, =T}, =T%, =0.

Let consider the case when m = 3 and let the space Az is the space of a compo-
sition (X2 x X1). Define also the compositions (Y2 X Y1), (Z2 X Z1) and the bundle
S (X1 xYix Zy). If 11)i, gi, gz are eigen-vectors of the matrix (a2), then 11)1 € P(Xy),

12)i € P(Yh), 1311 € P(Z1). The vectors 111i, gi, 13)1 define a net (1111,15’,151) € As. Now the
bundle S3'' is of the type (ch,ch,ch) or (g,g,g) if and only if the net (11)1,1212,15) is
Chebishevian or geodesic, respectively.
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TPOMKA KOMIIO3UIINN B IIPOCTPAHCTBO
C A®VTHHA CBBP3AHOCT Asp,

T'eopru 3maranos, bucrpa [lapesa

Pesrome. Heka npocTpancTBoTO ¢ apuHHA CBbp3aHOCT 6e3 Top3ust As, € mpoc-
TpaHCTBO 0T KOMIO3Humus (Xaom X X,,), Hopogena or adbuHopa ab. Bbeexmame asa
nosr aduuopa b2 u ¢, cebpsanu ¢ adunopa af . Pasrnenann ca 1Be HOBU KOMIIO3H-
wn (Yom X Yim) u (Z2m X Zm), IOPOAEHH CHOTBETHO OT aUHOPUTE bg u cg, U TaKa
€ OIpe/JiesieHa TPOMKa KOMIIO3UIIUU.

JlokazaHo e, 4e aKo JiBe KOMIIO3HUIINU OT TPOWKATA KOMIIO3UIIUH C& CIIEIUAJHU OT
tuna (d — d) wiam (ch — ch), To u Tperara KOMIO3UIUS € OT cbluust Tuil. Hamepenu ca
XapaKTEPUCTUKU Ha CIIEIUAJHATE TPOHKU KoMo3uiuu. ONnpeesieH € BUIbT Ha IPOC-
TpaHcTBaTa A3y, KOUTO ChIIBPIKAT CIEIUATHA TPOUKN KOMIIO3UIUY, B a/IallTUPAHATA
¢ xoMro3uruATa (Xom X Xy, ) KOOpAUHATHA crucTeMa. JJoKa3aHo e, 4e Koraro BbB Baii-
JIOBOTO TIPOCTPAHCTBO W3y, MMa Tpoiika kommosunmu ot Tuna (ch — ch), Torasa To e
PUMAHOBO.

TomoloruyHOTO NMpOU3BEIEHNE HA MHOI000OPa3usiTa X, X Yy X Zm, € HapedeHOo
cHOml U e o3uHaveHo S3'""'. Hamepenu ca XapaKTEPUCTUKU HA CIEIUAJHUATE CHOIIOBE
S3'™M™ € Az, ¥ e olpejiesieH BUABT Ha [POCTPAHCTBATA Agy,, ChIIbPXKAIIA TAKUBA
CIeIMajHU CHOIIOBE.
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