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Abstract

H.D. Pande and B. Singh [21] discussed the recurrency in an
affinely connected space. P.K. Dwivedi [6] worked out the role of P*-
reducible space in affinely connected space. A.A.A. Muhib [20]
obtained some results when R™-generalized trirecurrent and
R™ —special generalized trirecurrent spaces are affinely connected
spaces. A.A. M. Saleem [24] obtained some results when the C"-
recurrentin C"-generalized birecurrent and C™-special generalized
birecurrent are affinely connected spaces.

A Landsberg space of dimension 2 was first considered by G.
Landsberg [14] from a standpoint of variation. As to such spaces of
many dimensions, E. Cartan [5] introduced it as one of particular
cases and further L. Berwald ([2],[3]) showed that the space was
characterized by Pj, = 0, where Pj, is the (hv)-curvature tensor.
H. Yasuda [26] gave other characterizations of a Landsberg space and
contributed a little to the theory of Landsberg spaces. R. Verma [25]
obtained the condition of a P-reducible R™-recurrent space be a
necessarily a Landsberg space. A.A.M. Saleem [24] obtained some
results when the C"-recurrentin C"-generalized birecurrent and C"-
special generalized birecurrent spaces are Landsberg spaces. P.K.
Dwivedi [6] worked out the role of P*-reducible space in Landsberg
space .

In this paper we use the property of k"-BR-E, in affinely
connected space and Landsberg space. We have obtained different
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theorems for some tensors to be satisfying the conditions of the above
spaces and we have obtained various identities in such spaces.

Keywords: K"-Birecurrent Space , K"-Birecurrent Affinely
Connected Space and K"-Landsberg space.

1. Introduction

Let us consider an n-dimensional Finsler space F, equipped with a
metric function F(x‘,y')* satisfying the requestic conditions of a
Finslerian metric [21] . The relations between the metric function F
and the corresponding metric tensor g;; =+ are given by

(1.1) a) 9ij =% 61 aj- F?2 = and D) gij yi yj = F2,

The totality of all such vectors associated with point P of F, is
known as dual tangent space at P and denoted by T, (p), the metric
function of the dual tangent space is Hamiltonian function H(x%, y;)
satisfying the three requisite conditions required for a Finsler space.

Analogous to the metric tensor gij(x,y), we define a tensor
g*(x*,y,) as follows :

(1.2) g™ (" ,y) =2 0;9; HA(x",yy)

where 0; denoted the partial differentiation w.r.t. covariant vector y; .
The quantities g™ (x*, y, )constitute the components of a contravariant
tensor of second order. The quantities g;; and gY which are
components of the metric tensor and associate metric tensor are
connected by

y 1 if i=k
g =8k = ’ ’
(13) 9y 97 =0 {o Jif ik,

*  Unless stated otherwise . Hence forth all geometric objects are assumed to be
functions of line—elements.
** Indices i,j, k, ... assumed positive integer values from 1to n.

. 7]
*% % 61': 2
ayt
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CERTAIN TYPES OF K"*-BIRECURRENT FINSLER SPACE(l)

From the metric tensor we construct a new tensor C;; by
diff.(1.1a) partially w.r.t. y* , we get
1 . 1 . . .
(1.4) Cijk =7 0 gjk = " 0; 0; 0y F*

where C;j is known as (h) hv- torsion tensor [14] ,it is positively
homogenous of degree -1 in y* and symmetric in all its indices .
The (v) hv- torsion tensor Cj, is the associate tensor of the tensor

Cijx is defined by
(1.5) a) Cifllc = ghj Cijk and b) Cjii — Cj

which is positively homogenous of degree -1 in y* and symmetric in
its lower indices .

E. Cartan deduced ([4],[5])
(1.6) Xt =0, X" — (9,X))GL + X" I}

for an arbitrary vector field X, where F;i‘}( is Cartan's connection
parameter and the function Gy, is positively homogenous of degree
one in y*.

The metric tensor g;; and its associate tensor g" are covariant
constant w.r.t. above process, i.e.

(1.7) a) gyx=0 and b) gl=0

Also , the vector y* vanish under h-covariant differentiation , i.e.

(1.8) yi =0,
The v (hv)- torsion tensor is defined by
(1.9) P = (0; T5i) y* =Tjin ¥"

The tensor K}, is called Cartan's fourth curvature tensor and
defined as

(1.92) Kien = 0n Tigr + (9, T71) Gie + Ty Tl —h/K

which is skew-symmetric in its last two lower indices kand h, i.e
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(1.9b) jikh =- K]lhk
and satisfies the following identity known as Bianchi identity

*-h/k means the subtraction from the former term by interchanging
the indices h and k.

(1.9¢) inktj t Kiink + Kigjin + (as F:]T) K ¥°

+ (05 Tik) Ko v° + (9 Ti) K y* = 0.
The associate tensor K;;,, of the curvature tensor j"kh is given by
(1.10) Kijkn = 9rj Kjkn -
The Ricci tensor K, of the curvature tensor j"kh IS given by

(L.11) i = Kj

The curvature tensor Kj"kh satisfies the following relations too

(1.12) a) en ¥ = Hpp
and b) tun — Kbuen = Pran + PriPi —hik,

where the quantities H!,, and H., form Berwald curvature tensor
and h(v)- torsion tensor respectively.

The tensor R}'kh called h- curvature tensor ( Cartan's third curvature
tensor ) and defined as

(1.13a) Rien 1= 0n T + (01 T}) Gie + Gj(9n G — Gt G

+ Thn O —h/k,
this tensor is positively homogenous of degree -1 in y* and skew-
symmetric in its last two lower indices k and h, i.e.

The associate tensor R,y of the curvature tensor R}kh IS given by
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(1.14) Rijkh = Orj irkh

The Ricci tensor R;;, of the curvature tensor R}'kh and the tensor R},
are given by
(1.15) a) Rj,=Ry and b) Rp,g%=R]

The curvature tensor R}'kh satisfies the following identity known as
Bianchi identity

(1.16) Riwn + Rinjie + Riknij
+y (Rmkh ijs +Rrsnjk irhs +Rmh} iT;cs) = 01

where j"kh Is called hv-curvature tensor ( Cartan's second curvature

tensor) and positively homogenous of degree zero in y' and satisfies
the relations

(1.17) a) thy []*Ilch ¥ = Pip = Cipr ¥"
and b) th yk th yht=0 |,
where j"k Is called v (hv) - torsion tensor .

Berwald curvature tensor H.,, and the h(v) —torsion tensor H., are
connected by

(1.18) a) Hrikh y' = Hlich
and b) Len =0, Hip, .

Berwald constructed initially the curvature tensor H'. ikn @nd the torsion

tensor H}, by means of the tensor H. called deviation tensor
([15],[18]) , according to

(1.19) 8)  Hi =7 0; (OcH} — 8,H})
and by HL, = %(akH}il — 0pH}) |
where
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C) Hi:=20,G'-0,GLy*+2G°Gi, — GG} .

The deviation tensor H_ is positively homogenous of degree two in y*
and satisfies

(1.20a) a) H,= H,y".
The tensors Hi, and H. satisfy
(1.20b) b)  y; Hi, =0 .

In view of Euler's theorem on homogenous functions we have the
following relation

(1.21) Hjy' = H, = —Hp;y’ .

The contraction of the indices i and h in (1.19a) , (1.19b)and (1.19¢c)
yields the following :

(1.22) @) Hp=Hjyy . b) Hy=Hj; and ¢) H=—H,

where Hj and H are called h- Ricci tensor[22] and curvature scalar
respectively.

By using (1.22a) , (1.22b) and (1.22c) these contracted tensors are
connected by

(1.23) Q) Hyp=0H, , b)) Hpy =H

and c) H,y*=Mm-1H.

The tensor Hj, defined by

(1.24) Hink = gin Hjik :

2. K"-Birecurrent Affinely Connected Space

Let us consider an K"—birecurrent space which is characterized by

(2.1) KjikhImI{’ = aEmK}kh ) K}kh 0,
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where a,,, isanon-zero covariant tensor field of second order will
be called h-birecurrent tensor. We shall denote such space and tensor
briefly by k"-BR- F, and h-BR respectively .

Transvecting (2.1) by g;, and using (1.6a) and (1.10) , we get
(2.2) Kipknimit = @m Kipkn -

Transvecting (2.1) by y/ and using (1.7) and (1.12a) , we get
(2.3) Hinimit = GmHin -

The associate tensor K; ., of Cartan's fourth curvature tensor K }kh IS
satisfying the identity [23]

(2.4) Kijni + Kikjn + Kinkj
=2 (Cijs Kini + Cis rin t Cins Krskj) y'.
(2.5) Kijin + Kixjn + Kinkj = 2(CijsHpy + CixsHiy + CinsHij) -

A Finsler space whose connection parameter }k is independent of y!

is calledan affinely connected space ( Berwald space ). Thus, an
affinely connected space is characterized by any one of the
following equivalent conditions

(2.6) a) Ghr=0
and

b) Cijk|h=0'
the connection parameters T;: of Cartan and G|, of Berwald
coincides in affinely connected Finsler space and they are
independent of directional arguments [23] ,i.e.

and
b) 9ii=0.

Definition 2.1. If the K"-birecurrent space is affinely connected
space we called it K"™-birecurrent affinely connected space and
denoted briefly by K"-BR-affinely connected space.
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Suppose the K"*-BR- E, is affinely connected space and if éjam =0.
By using these conditions in equ.{(3.2),[1]} Berwald curvature tensor
H]lkh iS h'BR, i.e.

(2.8) Hjikhlmlf = Qm Hjikh .
Thus, we conclude

Theorem 2.1. In K"*-BR- affinely connected space, if the directional
derivative of covariant tensor field of second order vanish, then

Berwald curvature tensor Hjikh is h-BR.

Suppose the K"*-BR-E, is affinely connected space and if 6']-am = 0.
By using these conditions in equ.{(3.7),[1]} the associate tensor

Hj,,n Of Berwald curvature tensor Hj"kh iIs h-BR, i.e.

(2.9) ijkh|m|€ = Apm ijkh .
Thus, we conclude

Theorem 2.2. In K"-BR-affinely connected space, if the directional
derivative of covariant tensor field of second order vanish , then
the associate tensor Hjp,., of Berwald curvature tensor Hj, is
h-BR .

Suppose the K"-BR-E, is affinely connected space and if
6,- a,m» = 0. By using these conditions in equ. { (3.10),[1] } the
h-Ricci tensor Hj, is h-BR , i.e.

(210) H]klmlg = a{)mij .
Thus, we conclude

Theorem 2.3. In K"*-BR-affinely connected space, if the directional
derivative of covariant tensor field of second order vanish , then
the h-Ricci tensor Hj, is h-BR.

Suppose the K"*-BR-E, is affinely connected space and if a'jam =0.

By using these conditions in equ.{ (3.11),[1] } the tensor (Hp, —
Hyy) ,is h-BR, i.e.
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(2.11) (Hnie — Hen)ymje = Qpm (Hpge — Hiep) -
Thus, we conclude

Theorem 2.4. In K"-BR-affinely connected space, if the directional
derivative of covariant tensor field of second order vanish , then
the tensor (Hy;, — Hyp) , IS h-BR.

Transvecting equ.(2.8) by y’ and using (1.7) and (1.18a),we get
(2.12) Hipmie = QemHin -

Transvecting equ.(2.12) by y* and using (1.7) and (1.20a), we get
(2.13) Hpjmpe = Qe H,

Contracting the indices i and h in (2.12) and using (1.22b),we get
(2.14) Himye = Qom Hy, -

Contracting the indices i and h in equ.(2.13) and using (1.22c),we get
(2.15) Himje = apmH .

Transvecting (2.12) by g;,, and using(1.6a) and (1.24), we get
(2.16) Hypnimie = @emHipn -

Thus, we conclude

Theorem 2.5. In K"-BR-affinely connected space, if the directional
derivative of covariant tensor field of second order vanish, then the
h(v)-torsion tensor H}, ,the deviation tensor H}, the vector H, , the
scalar H and the tensor Hy, , are all h-BR.

Using (1.8) in { (3.16),[1] },we get

i _ i r r i r
Rixnimit = QmRjkn + CirimuHin + CirmHinn + CirHinm -

Suppose the K"-BR-E, is affinely connected space, then the
above equ. can be written as

(2.17) Ricnimie = @emRjkn -
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Transvecting (2.17) by g;, and using (1.6a) and (1.14), we get

(2.18) Ripknimie = @emRjprn -

Contracting the indices i and h in (2.17) and using (1.15a),we get
(2.19) Rikimie = @emRj -

Again, transvecting (2.17) by g’* and using(1.6b) and (1.15b), we get
(2.20) Rhjmje = @em RY, -

Thus, we conclude

Theorem 2.6. Cartan's third curvature tensor R}'kh, its associate
tensor Rj,xn ,the Ricci tensor Rj and the tensor R! are all h-BR
either the space is K"-BR-E, or K"-BR- affinely connected space.

Suppose the K"-BR-E, is affinely connected space. In view of
(2.2b), the covariant derivative of the identity (1.9c) with respect to
x* in the sense of Cartan and using{ (2.2),[1] }equ., gives

(2.21) Aom Kin + on Kimie + ore Ky = 0.
Thus, we conclude

Theorem 2.7. In K"-BR-affinely connected space, the identity (2.21)
holds good .

Contracting the indices i and m in (2.21) and using (1.9b) and (1.11),
we get

(2.22) Qy; kah — g Kji + ape Kjp = 0

which can be written as
; 1
(2.23) Kjen = a_{}_( aen Kix — agi Kin) -
L

Thus, we conclude

Theorem 2.8. In K"-BR-affinely connected space, Cartan's fourth
curvature tensor K}kh defined by the formula (2.23).
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Suppose the K"-BR-E, is affinely connected space. In view of
equ.(1.8) and (2.1b) the identity (1.12b) can be written as

(2.24) Hjikh = Kjikh .

Putting (2.24) in (2.21), we get

(2.25) apm Hign + aon Hipie + @ Hip = 0.
Transvecting of (2.25) by y’ and using (1.7) and (1.18a), we get
(2.26) Qo Hip + app Hopge + agHiy = 0.

Thus, we conclude

Theorem 2.9. In K"-BR-affinely connected space, the identities
(2.24), (2.25) and (2.26) all hold good .

Suppose the K"-BR-E, is affinely connected space. In view of
equ.(1.17a) and equ. (2.1b) the Bianchi identity (1.16) for Cartan's

third curvature tensor R}kh can be written as

Diff. (2.27) covariantly w.r.t. x? in the sense of Cartan and using
(2.17), we get

Contracting the indices » and h in (2.28) and using (1.13b) and
(1.15a), we get

(229) Apyr erk] + Aoy RU - agj Rik =0
which can be written as
1
(2.30) Rij = — (apjRix — agcRyj) -
Apy

Thus, we conclude

Theorem 2.10. In K"-BR- affinely connected space, Cartan's third
curvature tensor R}kh Is defined by the formula (3.30).

3. K"-Birecurrent Landsberg Space
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Cartan's connection parameter I“j",‘j coincide with Berwald's connection
parameter ij for a Landsberg space which characterized by the
condition

(3.1) Vr G jxn = =2 Cignpym Y™ = —2 Py, =0 .

Various authors denote the tensor Cixppm ¥y™ by Py H. lzumi

([71.I81.[91.,[10], [11]), H. lzumi and T.N. Srivastava [12], H. Izumi
and M. Yoshida [13] and M. Matsumoto [17].

Remark 3.1. An affinely connected space is necessarily a Landsberg
space. However, a Landsberg space need not be an affinely connected
space. Hence, any results obtained in anaffinely connected space
satisfy in aLandsberg space.

Definition 3.1. If the K"-birecurrent space is a Landsberg space we
called it a K™-birecurrent-Landsbergspace and denoted briefly by K-
BR-Landsberg space .

Now, suppose the K"-BR-E, is a Landsberg space .

Remark 3.2. All results in K"-BR-affinely connected space which
obtained in the previous section satisfy in K"-BR- Landsberg
space .

In section (1), the associate tensor K;j,, of Cartan's fourth
curvature tensor Kjikh satisfing the identity { (4.28),[1] } .

Diff.{ (4.28),[19] } covariantly w.r.t. x™ in the sense of Cartan's,
we get

(3.2) Kijnkim+ Kikjnim + Kinkjm = — 2 (Cijsjm Hp
+ Cijs Hagpm + Ciksjm Hin + Ciks Hjpjm + CinspmHij
+ Cins Hijjm ) -

Diff.(3.2) covariantly w.r.t. x? in the sense of Cartan and using equ.
(1.26), we get
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(3.3)  am( Kijnk+Kikjnt Kinkj ) = — 2 (Cijsimie Hik+Cijsim Hake + CijsieHnim
+ Cijs Hnmie + Ciksimie Hin + CiksimHjnje + Ciksie Hingm

+ CiksHinpmie + CinspmieHyj + Cinsim Hijje

+ Cinsje Higjjm*CinsHijimye) -

Transvecting (3.3) by y™ and using (1.17), (3.1) and { (2.6),[1] }, we
get

(34‘) a{’mym(KL]hk + Klk]h + thk]) = —2 ym(Cijsll’Hisz
+ Ciks|{’ Hj jh|lm + Clhslt’ijlm)
— 2 apm Y™ (Cijs Hiyre + Cis Hj + Cipg Hlij) :

Putting { (4.8),[1] }in (3.4), we get

—2y™ (Cijstﬁmm + CiksjeHjpim + Clhslt’ijlm)
or
(3.5) CijsieHnkim T CiksjeHinm + CinsjeHijim = 0 -
Transvecting (3.5) by g™ and using (1.6b) and (1.4b), we get
(3.6) CisieHnkm + CisjeHihym + ChsjeHijim = 0
Transvecting (3.6) by y* and using (1.17a), we get
3.7) P/sHypim + PisHihym + PrsHijim = 0.
Transvecting (3.7) by y™ and using (1.7), (1.17b) and (1.21), we get
(3.8) P{sHygjm — PesHij = 0.
Thus, we conclude

Theorem 3.1.In  K"-BR-Landsberg space, the identities (3.5), (3.6),
(3.7) and (3.8)are all hold good.

Now, transvecting the Bianchi identity (1.9c) for Cartan's third
curvature tensor K} ikn DY y’ and using (1.7), (1.12a) and (1.8), we get

(3.9) Hlih|m + Hrink|h + Hfilm“{ + Him P + Hip Pl + Hiy Py = 0.
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Diff.(3.9) covariantly w.r.tx? in the sense of Cartan and using
equ.(1.27),we get

(3.10) Apm Hin + QpnHpne + Qi Hi + Hymye Pi + Him sik|{’
+ HinjoPsm + HignPsmie + HopejoPsn + HauwPsnje = 0.

In view of (3.7) the equ.(3.10) can be written as

(3.11) ApmHin + on Hinge + Qi Hi + Hipp sik|{’ + Hlihpsimﬂ’

Transvecting (3.11) by y, and using (1.7)and (1.20b), we get
(3.12) (aemHien + @onHynge + apicHim) ys = 0.

which can be written as

(3.13) ApmHL, + apnHYy + apeHE, = 0,

providedy, # 0, which is equ.(2.26), this emphasizes remark 3.2.
Thus, we conclude

Theorem 3.2. In K"-BR-Landsberg space, the identities (3.11),(3.12)
and (3.13) are all hold good .

Transvecting (3.13) by y™ and using (1.7) and (1.21), we get
(3.14) AeHL, = apHE — ag HE
since Ao V" = p

which can be written as

. 1 . .
l — L L
Hyy = 1 (aeth - aeth)

or

(3.15) Hlich = :uhHIic - :ukHiil )
a

where Up = v
Ae

Diff.(3.15) partially w.r.t. y/ and using(1.18b), we get
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(3.16) Hjikh = aj(#hHli - .ukHiil) :

Contracting the indices i and h in (3.15) and using (1.22b) and
(1.22c), we get

(3.17) Hy = pr Hy — (n — Dy H.
Diff.(3.17) partially w.r.t. y/ and using (1.23a), we get
(3.18) Hj = 0; {u,Hf; — (n — Dy HY.

Thus, we conclude

Theorem 3.3. In K"-BR-Landsberg space, the h(v)-torsion tensor
Hi, , Berwald curvature tensor H}kh , the vector H, and the h-Ricci
tensor Hj, are defined by the equations (3.15), (3.16), (3.17) and
(3.18) respectively.

References

[1] Alqufail, M.A.H. ,Qasem, F.Y.A. and Ali,M.A.A.:On Study K"-
Birecurrent Finsler Space, The Scientific Journal of The Faculty of
Education , Thamar University, to be published.

[2] Berwald ,L.: On Finsler and Cartan geometries, Il1l. Two dimensional
Finsler spaces with rectilinear externals, Ann. Of Math.(2), 42(1941), 84-
122.

[3] Berwald ,L.: UberFinslersche und Cartansche Geometric V.
Projectiv- Krummung

allgemeiner affine Raumeskalarer, Krummung, Ann.Math.,(2) 48(1947)
755-781.

[4] Cartan, E.:sur les espaces de finsler, C.R .Acad. Sci. (paris), 196
(1933) 582-586.

[5] Cartan, E.: les espaces de finsler, Actualites, Paris, 79 (1934 ) 2" ed
(1971) .

[6] Dwivedi,P.K.: On *P—Reducible Finsler spaces and applications, Int.
Journal of Math.Analysis, Vol. 5, (2011), No. 5, 223-229.

AY 10 AV eY T Jol auy (V) 22l (Y) dadll Gl 39



Fahmi Yaseen Abdo Qasem

[7] 1zumi, H. : On *P - Finsler spaces I, Memo Defence Acad.
(Japan),16 (1976),133-138.

[8] Izumi, H.: Conformal transformations of Finsler spaces I.
Concircular transformations of a curve with Finsler metric, Tensor
N.S., 31 (1977) 33-41.

[9] Izumi, H. : On *P - Finsler spaces Il , Memo . DefenceAcad .
(Japan ),17 (1977)1- 9.

[10] Izumi, H.: Conformal transformations of Finsler spaces Il. An h-
conformal flat Finsler space, Tensor N.S., 34 (1980) 337-359.

[11] Izumi, H.: On *P- Finsler space of scalar curvature, Tensor N.S.,
38 (1982)

[12] Izumi, H. and Srivastava, T. N.: On R3-like Finsler space,
Tensor N.S., 32(1978) space, Tensor N.S., 34 (1980) 337-359.

[13] Izumi, H. and Yoshida, M.: On Finsler spaces of perpendicular
scalar curvature, Tensor N.S., 32 (1978) 219 - 224.

[14] Landesberg, G.: Uber die Krumming in der variation rechnung ,
Matt. Ann., 65(1908), 313-349.

[15] Matsumoto, M.: On h-isotropic and C"-recurrent Finsler
spaces, J. Math. Kyoto Univ . 11 (1971) 1-9.

[16] Matsumoto, M.: On Finsler spaces with curvature tensors of
some special forms Tensor T.N., 22(1971) 201-204.

[17] Matsumoto, M.: Remarks on Berwald and Landsberg Spaces,
Contemporary Math. Vol. 195, (1986) 79-81.

[18] Matsumoto, M. : Theory of extended point transformation of
Finsler space |, Fundermental theorem of projection motions, tensors
N.S. vol 45(1987) 109-115.

[19] Mishra, C. K. and GautumLodhi .: On C" —recurrent and C? —
recurrent Finsler spaces of second order ,Int. J. Contemp. Math. Sciences,
vol.3, (2008), No. 17,801-810.

40 aY 1o Slu a7 Uyl gy (T2l (V) dladl Gl



CERTAIN TYPES OF K"*-BIRECURRENT FINSLER SPACE(l)

[20] Muhib, A.A.A . : On independent components of tensor, I-
relative tensor and R" —generalized trirecurrent Finder space , M.Sc .
Thesis ,University of Aden . Aden (Yemen) (2009) .

[21] Pande, H.D and Singh, B.: On existence of the affinely
connected Finsler space with recurrent tensor field, Reprinted from
Indian Journal of pure & Applied Mathematics,Vol. 8, No.3
(March1977) 295-301.

[22] Pandey, P.N.: Some Problems in Finsler Space, D.Sc. , thesis
University of Allahabad, Allahabad (India), (1993).

[23] Rund,H. : The Differential geometry of Finsler space, Springer-
verlag ,Berlin Gotting -Heidelberg,(1959).

[24] Saleem, A.A.M.. On Certain Generalized Birecurrent and
Trirecurrent Finsler spaces, M.Sc. Thesis, University of Aden, Aden
(Yemen) (2011).

[25] Verma,R.: Some transformations in Finsler spaces, D.Phil. Thesis
,University of Allahabad ,Allahabad (India),1991.

[26] Yasuda , H .: On Landsberg spaces , Tensor , N. S . Vol. , 34 (1980)
76-84 .

AY 10 AV eY T Jol auy (V) 22l (Y) dadll Gl 41



Fahmi Yaseen Abdo Qasem

Shid gl ) gl aany KM 3aglaall AL —(1)

il 008 sl (ag

fahmiyaseen@hotmail.com,fayagasem@gmail.com

& a1 daal aake

el — e — e 5 — (e Aaala —(ae — A il A0S — Gl ) aud

uaidlall
o s el 4 () Sy (A Lt pliad A 3 @ Ry o8 LS 6B glaall LSS
@l s i gl 4 () oSy () Hlath eluad sl 53 Ny 32 sladl) (LS
O ST a1 Fpus g1 ) i gall Al pa &) e Kjikh 83 glaal) 4305
Dl elizab 8 33 glaall 4005 2300 giY) ol 3 gl XS g K7 5 3 slrall 4005 -
eS8l ada 8 AV e Lgaany Uil 5 Cileliadll any 3l 50

il Lo Jgeanl) 23y oliadll 3gs dilaie ddlide Clia e o J puanl
Eoleliadlly dileie dilide

K'-birecurrent affinity connected space K"- bireanrrent
Landsblerg space .

42 AY 10 iy aV v Jol wuy (F) 22l (Y) sl Gl


mailto:yaseen@hotmail.com

