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Mathematics

On Fiber Fibrant Spaces

Vladimer Baladze, Ruslan Tsinaridze

Department of Mathematics, Batumi Shota Rustaveli State University

ABSTRACT. In the paper the concepts of fiber strong shape deformation retraction and

fiber fibrant space are introduced and their properties are established.

Key words: fiber fibration and cofibration, fiber fibrant space, A(N)RBO -space, A(N)Eg -space.

The theory of fiber retracts is a new branch of fiberwise topology ([Cr-J],[J],[P]) and classical
theory of retracts ([Bo],[H]). There are various approaches to fiber retracts. Its origins can be traced
back to the papers of several authors ([A],[Bi-Bs],[Do],[C-M],[F-Ch],[K],[Y]).

In the paper we define and investigate fiber strong shape deformation retractions, the so called
fiber SSDR -maps, and fiber fibrant spaces. The results obtained here have applications in the fiber
strong shape theory (see [B-T1],[B-Tz2]).

Our approach is based on the methods developed in the papers ([Bi-Bs],[By-Te],[C],[D-Ni]).

First we define the basic notations and formulate the results which we use in the next.
Throughout this paper a space and a map mean a metrizable space and a continuous map,
respectively.

We will denote by M the category of metrizable spaces. For a given fixed object B, of category

M by Mg we denote the category whose objects are pairs (X,7,) consisting of object X €ob(M)

and morphism 7, :X —>B from Mor,(X,B) , called the projection. The morphisms
f:(X,7y) > (Y,7,) of Mg are morphisms f:X —>Y of M with property z, =z, f . For
simplicity f:(X,7z,)— (Y,7,) morphisms are also denoted by f:X —Y and called maps over B,
or fiber-preserving maps.

In the category Mg ~the notion of fiber homotopy is defined.

For each object (X,7,) of category My the pair (XxZ,7,,,), where Z is a space and 7,, is
the projection given by formula

Ty (X, 2) = 7, (X),(X,2) € X XZ,

is the space over B, . Note that the natural projection p, : XxZ — X is the map over B, .

Let Z be a compact metric space and Y* be the function space with compact-open topology.
Consider the subspace

Yo ={f eY*:z, f =const}.

Let 7, :Ys — B, be a map given by
BO

The authors supported in part by grant FR/233/5-103/14 from Shota Rustaveli National Science Foundation (SRNSF)
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7,z (f)=n,(f(2)),zeZ.
By exponential law there exists a homeomorphism map over B,

. (XxZ,my  7) (X, )
E:(Y,2) "0 o (1 g )
0

given by formula
EMH)N@D)=HXz2),H:(XxZ,7y ,)—>,7),xeX,zeZ.
Let f,g:(X,7y)—>(Y,7,) be maps over B, and | =[0,1]. A fiber homotopy from f to g is
calledamap H:(Xxl,7z,,,)—>(Y,7) over B, such that H,=f and H,=g.

A fiber homotopy H from f to g, H: f~g, we also call a homotopy over B, .
By

By exponential law a homotopy H:(Xxl,7z,,)—>(Y,7r,) over B, induces a map

E(H):(X,;rx)—>(YB'O,71'YI ) over B, where YB'o ={f:1>Y |z f=const} and 7, is a map defined
By Bo

by formula
7, (f)==n(f)tel, f eYB'O.
Bo

By , :YB'B - (Y,7,) and @ :YE;0 — (Y, 7,) we denote the maps given by formulas
(@) = 9(0), p Yy,
and
@y (p) = p(1), @Yy -
For each tel there exist the embedding maps o, :(X,7,) > (XxI,7,,,) over B, given by

formula
o,(X)=(xt),xeX,tel.

Let j:L—K beamap. By j: PB'Z - PBL0 we denote a map over B, given by j(u)=uj,ue PB'Z.
Let AcX and 7, = T - Amap r:(X,7z,) > (Ax,) over B, isafiberwize retractionif ri=1,.

Note that if ir~1, , then fiberwise retraction r is called a fiberwise deformation retraction, or
BO

deformation retraction over B, .
A subspace A of metrizable space X over B, is called a fiberwize neighborhood retract of X

if there exist an open neighborhood U of A in X and a fiberwize retraction r:U — A.

A deformation retraction r:(X,7z,) — (A z,) over B, is called a strong deformation retraction

over By, or SDR; -map over By, if ir~1,relA.
BD

A space (Y ,ﬂY)GOb(MBO) is an absolute retract over B, , (Y,/fY)eARBO (an absolute
neighbourhood retract over B, (Y,7,) € ANRy ), if (Y,7,) has the following property: for any
closed embedding i:(Y ,7zY)—>(X,7zx)eob(MBO) over B, there exists a fiberwise retraction
r:(X,z,)— (Y ),;th(Y)) (an open neighbourhood U of i(Y) in X and a fiberwise retraction
F2 (UL T) = (00, Tien))

The space (Y,7,)€0b(Mg ) is an absolute extensor over B, , Ye€AE, (an absolute

neighbourhood extensor over B, (Y,7,) € ANE, ), if it has the following property: for any space
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(X,7my) eob(MBO) over B, and any closed subspace Ac X , every map f:(A z,,)—>(Y,7) over

B, has an extension f:(X,z,) > (Y,z,) over B, ( f:(U,;rMU)—)(Y,ﬂY), where U is an open

neighbourhood of A in X).
The next results are routine generalizations of the results of the retracts theory.
A metrizable space over B, is an A(N)RBO -space if and only if it is an A(N)EBO -space [Y].

For every metric space (X,7y ) over B, there exist fiberpreserving closed embedding into
ANRBO -space (M, r,,) with weight w(M)<max(w(X),w(B,),N,) [B4]. The space YBZ0 over B, of maps
¢:Z —Y from compact metrizable space Z into ANRg -space Y is ANR, -space [B4].

Let (Y,7) eANRBO and AcX be a closed subspace of (X,7,) eob(MBO) . Let
f:(X,7)—>(Y,7,) be a map over B,, and let H 5(AX|a”xX||Ax,)—>(Y:7fy) be a homotopy over B,
of map f,. Then there exists an extension of H to a homotopy over B, of f itself [Y].

Let f,9:(X,7,)—>(Y,7,) eANRBO be maps over B, from metric space over B, and let

H:(Axl,7z,,)—(Y,7,) be a homotopy over B, between restrictions on a closed subspace A of X
of maps f and g . Then there exist an open neighborhood U of A in X and a homotopy
H:U x|,y g ) = (Y, 7,) over B, between restrictions f, and g, such that |:||A><I =H [Y].

A map i:(Arx,)—>(X,7,) over B, is called a cofibration over B, if for each commutative

diagram

.

i By
Tx ,"" Ty
f

where all maps are maps over B, and @, F = f i, there existsamap F:(X:7z,)— (¥s, 7T, ) over By
BO

“o
Y,

such that F=Fi and @, F = f .
The map p:(E,zz) > (B,7;) over B, is called a fibration over B, if for each commutative
diagram

X E

4
TX TE S

“a

e B

ao Ba P P

// ’/I
e s
/ﬂ'.\'d)‘-'_/ TR
v e F v
B.
F

X x ="

where all maps are maps over B, and p f = F o, , there exists a map F: (X x1,7,,,)— (E,7.) over
B, such that F=pF and Fo, = f .
The cylinder CyIBo (f) ofamap f:(X,7z,) > (Y, 7 ) over B, is the pair consisting of cylinder

Cyl(f) of map f:X —Y and projection 7, :Cyl(f) - B given by formulas
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Teyery (X 1]) = 7y (%), [X,1] € CYI( ),
”Cyl(f)(y) =7, (y),yeY cCyl(f).

There exists a commutative diagram

/’
/ Ty C N

Y Cyl(f)
(1)

where o,,(0;), and f* are maps given by formulas
g,(x) = (x1),xe X,
() (V) =[yl.yeY,
fA((x, 1) =[xt],(x,1) e X x1.
Let j:(Cyl(f), ey, = (Y x1,7,,) beamap over B, defined by formulas
0] = (£, 1), (x1) e X x1,
) =(y,0),yeY.
It is easy to see that the map i:(X,7y) — (Cyl(f), 7,,) over B, is a cofibration over B, and
the retraction map r: (Cyl(f), z.,,) = (Y, 7, ) over B, given by formulas
r([x.t]) = [x1],[xt] € Cyl(f),
r(y)=y,yeY < Cyl(f),
is a fiber homotopy equivalence.

A map f:(X,7)—>(Y,7,) over B, is a cofibration over B, if and only if the map j over B,
is a retractionable map, i.e. there exists a retraction r: (X x1,7,,,) = (Cyl(f), 7,,) over B,.

Note that for each fiber homotopy equivalence f:(X,7z,)—>(Y,7 ) the subspace
(X,7zy) < (CyI(f), 7, ;) Over B, is a strong deformation retract over B, of Cyl(f).

The cocylinder over B, of map f:(X,7,)—(Y,z) over B,, denoted by coCyl, (f), is the
subspace of cocylinder coCyl(f) consisting of pairs (u,x) , where u EYB'0 , xe X and u(l) = f(x), i.e.
mou=const. The subspace coCyl, (f) is a space over B, with the projection

NUE rcoCylg (f)—> B, given by formula

coCyI
ﬁcocle()(f)(u, x) = 7, (f(x)),(u,x) e coCylg (f).

There exists a commutative diagram

coCylg, (f X

\Mf”(f)/
% \

vd Y,

for
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where o, f, and @ are maps given by formulas

a)l
@ (u,X) = X, (U, X) e coCylg (),

fwl(u,x):u,(u,x)ecoCyIBO(f),
@ (u) =u(d),u eYE{O.
Let p:COQ/IBO(f)—>Y be a map defined as follows:
p(u,x) =u(0), (u,x) € coCyIBO (f).
It is clear that p is a map over B, . Observe that p=g, fml . Note that the map

p: (coCyIBo (f), eacylg ny) = (Y, 7,) is a fibration over B, .
0

Let 0,:1 »Y be the constant path in point yeY . The pair (0,,,,x) belongs to COCyIBO(f)

oL
because 0, (1) = f(x).
Leti: X = coCyIBO (f) be a map defined by formula
1(X) = (05, X), X € X.
Now we define a map r:coCyl B, (f) > X by formula
r(u,x)=x,(u,x) e coCyIBO(f).

Then ri=1, and ir ;g:lx . Hence, X is embeddable in COCyIBO( f) and it is strong deformation
0
retract over B, of coCyly (f). Thus, i is a homotopy equivalence over B, and there exists a
factorization

(X,7x) ! Y.ry)

N

coCylg, (f),

We use the following basic books: R.Engelking [E] for general topology, M.Crabb and I.James
[Cr-J], .LM.James [J] and M.Postnikov [P] for fiberwise homotopy theory, K.Borsuk [Bo] and S.T.Hu
[H] for theory of retracts.

Now we introduce and discuss various definitions and concepts which are associated to SSDR

-maps and fibrant spaces over B, . The following provides a shape version of SDR -map over B, .
Definition 1. LZer (X,7,)e0b(Mg ) and let A be a closed subspace of X . The subspace
(A 7zys) over B, is called a shape strong deformation retract over B, of (X, ) if there exists an
embedding o (X, m,) — (Y, 7)€ ARg over B, satisfying the following condition:
for any pair of neighbourhoods U andV of a(X) and a(A) respectively in (Y,r,), there is a
homotopy H: (X x1,7,,)—>U,x,,)rel A over By such that H(x,0) = a(x) and H(x,1)eV for each

XxeX.

It is clear that if an embedding «:(X,7,)—>(M,x,) over B, satisfies the conditions of

definition 1, then these conditions hold for any closed embedding £:(X,7,) —>(Z,7,) € ARg .
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A closed embedding i: (A z,) > (X,7z,) over B, is called SSDRBO -map if i embeds (A z,) in
(X,7,) as ashape strong deformation retract over B, of (X,7z,).

Note that the notion of SSDRg -map generalizes the notion of SDR; -map.
Definition 2. A space (Y,r,) over B, is called a fibrant space over B, if for every SSDR -map
i: (A7) > (X,zy) over B, and every map f:(Anx,,)—(Y,n,) over B, , there is a map

F:(X,7z,)—>(Y,r,) over B, such that Fi=f, ie the following diagram commutes:

The following theorem is a fiber version of Theorem 1.2 of [C].
Theorem 3. Let (X,7¢)eMg and A be a closed subspace of X . Then the following
conditions are equivalent:
a) i:(A7y,) —>(X,7y) is an SSDR -map over B,;
b) for any map f :(A,7zX|A)—>(Y,7rY)eANRB0 over B, , there is an extension
f:(X,z,) > (Y,z,) over B, such that fi=f and any two such extensions over B, are fiber
homotopic with respect iA;

c) for any commutative diagram

A

\

F
| ¥
F

where p:(E,z;) > (B,7;) is a fibration over B, and (E,z.) and (B,x,) are ANRBO -spaces, there
exists a map F ((X,7y) = (E,7c) over B, such that Fi=f and pF=F;
d) for any commutative diagram of maps over B,

A / PE

L
PB()
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there exists a filler H : (X,7z,) — (P¢ 7 ) over By provided Pe€ANR, and L isa subcomplex of a

finite CW -complex K with an inclusion map j:L— K.

Proof. We check up the following implications a) = b) = ¢) = d) = a).

a)=b). As in the proof of Proposition 2 of [B4] we can show that (X,z,) is a closed subspace

of AEj -space for metric spaces (M, r,,) over B, with weight w(M) <max(w(X),w(B,),¥,) . Here
M =BxK, where K is a convex hull of X in a normed vector space L . Since (Y,7,) is ANE, -

space there exist an open neighbourhood V of A in M and extension £:(v Ta) = (Y, 7,) over
B, of map f:(A z,,)—(Y,7). By condition a) there exists a homotopy H:(XxI,7,,,) —>(M,z,)
over B, such that

H(x,0) =x,x e X,

H(x,1) eV,xe X,

H(at)=aacAtel.
Let f:(X,zy)— (Y,7,) beamap given by the following formula f= f(H(X,l)),x e X.
Note that
(m, D)) =7 (F(0) = 7 (F(HX D) = (=, F)(H(xD) =
= mwa(H(X1)) = 7y (H(X,1)) = 774, (X,1) = 725 (X).

Thus, 7, f =7z, and hence, f isamap over B,. Now show that any two such type extensions
are fiber homotopic with respect A. Let f,,f,:(X,7,) = (Y,7) be extensions over B, of map f .
Consider a subspace N = X x{0}uAx1uUX x{1} of space (M x1, x,, ). Define a map F:N —>Y
over B, by

F(x,0)= f,(x),xe X,
F(x1) = f,(x),xe X,
F(x,a)=f(a),acAtel.
It is clear that (see Proposition 1.1 of [Y]) MxI =(BxK)xI zB><(K><I)eAEBO , because
Kx| eAE(M). There exists an extension F:W,7y,,)—>(Y.7,) over B, of map
F:(N,zy..n)— (Y, 7,) over B; on some open neighbourhood W of N in Mx1.

Let U be an open neighbourhood of X in M such that Ux{0}cW and U x{1} cW . Besides,
consider an open neighbourhood V of A in M such that V xI cW . By condition a) it follows the
existence of homotopy D: (X xI,7,,,) = (U,n,,) over B, with properties

D(x,0) =x,xe X,
D(x,1) eV,xe X,
D(at)=a,acAtel.

Let F'(x,t) = F(D(x,1),0), F"(x,t) = F(D(x,t),1) and H(x,t) = F(D(x,1),t). Note that F', F" and

H induce the fiber homotopies F': fl;_;hl relA, F": fzg_;hz relA and H :hl;‘:oh2 rel A . Therefore,

le:szrelA.



14 Vladimer Baladze, Ruslan Tsinaridze

b) = c). By condition b) for a space (E,7z.) e ANE; over B, thereisamap F:(X,7,)— (E, 7.)
over B, such that Fi=f . Note that Fi=pf = pFi. From condition b) also follows the existence

of homotopy H: F;: pFreli(A) over B,. Thus there is a fiber homotopy H: (X x1,7,,,) = (E, 7)

such that pH =H . The fiber homotopy H induces a map F:(X,7,)— (E,z;) over B, with
properties Fi=f and pF =F.

c) = d).By proposition 9 of [Bs] the space PB'; and PBL0 are ANR; -spaces. Also note that

-

j":PX — Pr isa fibration over B,. Hence, there exists a filler H : (X,7,) — (P, 7 ) over B,.
0 0 0 Py

d) = a). Let (X,7z,) be a closed subspace over B, of ARBO -space (M, r,). Let

i:(A 7y ,) = (X,7y) betheinclusion over B, of closed set A of X given by i(a) =a foreach ac A

Consider open neighbourhoods U and V of X and of A, respectively, in M such that
VcU. Note that (U,z,,) (\/,ﬁMN)eANRBO. Let P=V, K ={*} L=< and let

f:(Azy,) —>V,7y,,) be the inclusion map over B, . By condition d) there exists a map

r:(X,z,)—>V,r,,) over B, such that ri=f . Now assume that P=U, K=1 and L={0,1}.

B
F

Consider a commutative diagram

U

Bo

A

T
Bo

f
0

X

U xg, U.

where

(@) = ((0), (1)), 0 €U}, ,
f(a)t)=a,acAtel,
F(X) = (xr(x)),x e X.
It is clear that

Tyin = ﬂ-UI f,
BO

T

=T T
I Uxg U 76
Ug “By

0

Ty = Mysg u F.
0

Also note that U x; U and U, are ANRg -spaces.

By condition d) there exists a map H:(X,7z,) —>(UE';0,7IU, ) over B, such that Hi=f and
BU

7H=F.
Let D:(Xxl,7z,,,)—(U,7x,,) beamap over B, given by formula
D(x,t) = H(x,1),(x,t) e X x1.

The map D satisfies the conditions of the definition of SSDR -map over B, . o
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Corollary 4. If'Y isan ANRg -space, then Y Is a fibrant space over B,,.
Proof. Let i: (A z,,) —(X,7,) be a SSDRBO -map and (Y,7,) €ANR; . By implication a= b)
for each map f:(Ax,,)—(Y,7,) over B, there exists an extension f:(X,zy)—>(Y,7) over B,

with property fi=f .Thus Y isan fibrant space over B, . o

Theorem 5. /£ (Y,r,) isa fibrant space over B, and K 1isa compact space, then (YBf ) also
BO

is a fibrant space over B, .

Proof. Let (X,7,) be a metric space over B, A a closed subset of X, i:(A 7y,)—>(X,7y) a
SSDRBO -map and f:(A 7y ,) —)(YBZO,ﬂ'YZ ) a map over B,. The map F:(AxZ,z,,)—>(Y,7,) given
By
by formula
F(a,2) = (f(@)(2).(a,2) e (AxZ,7,,;)
is a map over B, . Indeed, for every (a,z) e AxZ we have

(;rY F) =, (F(a,z)=x(f(a)(z) = ”vg (f(@) = 74 a (@) = 74, (2, 2).

Observe that if i:(Azy,)—>(X,7x) is a SSDR -map over B, , then
ixl, :(AxZ,7z,,) —>(XxZ,7,,) is a SSDR -map over B, . Indeed, we can assume the pair
(XxZ,7,,,),where 7z, ,((X,2)) = 7, (X) , is embeddable in some ARg -space (MxN,7,y) such that
(X,7,) and Z are embeddable in (M ,7rM)eARBO and N € AR, respectively. Let W and Q be open
neighbourhoods of XxZ and AxZ in an ARg -space MxN, respectively. There exist open
neighbourhoods U and V of X and A respectively in M such that UxZ cW and VxZcQ .
Since i is a SSDR -map over B, there exists a homotopy H:(X,7,)xI —»U,z,,) over B, with
properties H(x,0) =i(x) and H(x,1) eV .
Let H:(XxZx1,7,,,.,)—>(UxZ,7,,,) beamap given by formula
H(x,z,t) = (H(x1),2),(x,z) e XxZ,tel.
Note that H is a map over B, satisfying the following conditions
H(x,2,0) = (H(x,0),2) = (i(x),z) = (i x1,)(X, z)
and
H(x,z,1) = (H(x1),2) eV xZ Q.
Since (Y,7,) is an fibrant space over B, thereisamap F: (X xZ,7,,,)— (Y,7,) over B, such
that F(ix1,)=f , where f:(AxZ,z,,)—>(Y,7,) be a map over B, given by formula
f(a,2) = (f(@)(2).(a,2) e AxZ.
Let F:(X,7,) > (Ys ,ﬁYéo) be a map given by
(FO))(2) = F(x,z),xeX,zeZ.

It is clear that Fi=f . O

We have the following
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Theorem 6. Let Y= ((Yn,ﬂ'Yn), PonisN) be an inverse system of fibrant spaces over B, and
fibrations over B, . Then the limit space Y =|imY 1is a fibrant space over B, and the natural
projections p,:(Y,m,)—> (Yn,ﬂYn) are fibrations over B .

Proof. Let (y,) eY =limY. It is clear that for each n<n+1
ﬂ-n(yn) = (”n pn,n+1)(yn+1) = ﬂn+1(yn+1)'

Assume that
7 (Vo)) = 7, (¥,): (¥,) €.

Note that 7, p, =7, . Consequently, (Y,7,) is a space over B, and p,:Y —Y, is a map over

B, .
Let f,=p, f,neN. Itis clear that there exists a map F,: X —Y, over B, such that Fi=p, f.

For the commutative diagram

there is a map F, :(X,7,) —>(Y2,7rY2) over B, with properties F,i=f, and p,, F, =F . Inductively

we can construct the sequence {F,} . of maps F,:X —Y, over B, for which p,,,,F,,=F, and

Fi=f,.
Let F= AF,:X — 1Y, be the diagonal product over B, of maps F,:(X,7,) —>(Yn,7rYn),n eN.

neN neN

The map F induces a map over B, which we again denote by F:(X,z,)—(Y,7,). It is clear that

Fi=f.
Now show that p, :(Y,7,)— (Y, 7Z'Y1) is fibration over B, . Consider the diagram

There exists a map Hll:(XxI,frxX,)—>(Y2,7rY2) over B, such that Hio,=p, f=p,(p,f) .

Hence, we can choose a map Hii(XX|'”xx|)—>(Yz,7fy2) over B, for which H;o,=p, f and

p,H; =H; . Thus, inductively we can construct a sequence H; H},---H!--- of maps

Hy (X x1,7,,,) = (Y,,7, ) over B, such that H; = pooaHyawneN. Let H,: (Xx1,7,,)—(,7) be

a map given by
H, = AHi C(Xxhzy ) > (Y, 7).
neN

Finally, we observe that H' o, = f and p, H, = H].
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Analogously, we can prove that p,, p,,--- maps over B, are fibration over B, . o

Theorem 7. Let f:(X,7)—>(Y,x,) be a map over B, . If (X,ﬂx),(Y,;rY)eANRBo , then
coCyIBO (e ANRBO .

Proof. Let (Z,7,) e ob(MBO) and A be a closed subspace of Z and let g: (A 7,,) —>CoCy|BO (f)

be a map over B, . For the composition g, =@/ g: (A, 7,) = (X, 7y ) there exist a neighbourhood U

of A in Z and an extension §,:(U,7z,,) — (X,7z,) over B, of map g over B,. Note that

f§,(a) = £(3,(2) = 1(9,(@) = f & 9(a) = @ T,, 9(a) = (f,, YD)

The composition f, g:(A7;,) > (¥s, .7, ) induces the map H:Ax| —Y over B, given by
Bo

H(a,t) =(( fm-L 9)(@))(t),(at) e AxI.
It is clear that for each ae A and te |
H(a,1) = ((f,, 9)@)D) = (@ f, 9)@) = (f o g)(a) =
= T (@ 9)(@) = 1(§,(2)) = (f §,)(@) = ( §;,)(@)-
Let G: ((U <{0}) U AX L, 7, pome )—> (Y,7,) be a map defined by formula
Gu,l)=fg,(u)ueU,
G(a,t)=H(at),(at) e AxI.

There exists an extension G:(Ux|,7,,)—>(Y,7, ) over B, such that

=14,

ey
and

G =H.

lAx1

The map G induces a map §, : (U, Tz, ) = (¥s, .7, ) for which
BO

(6,u)(®) =G(u,t),ueU,tel.
Let § = G,AG, : (U, 75, ) = (COCYlg (), ey (1))
0
Also note that for each pair §(u) =(§,(u),§,(u)) holds the condition
G, (u)(1) =G(u,1) = f g,(u),ueU,
ie. g(u)e coCyIBO(f) . Besides,
d(a) = (6,(a), 6, () = (6,(2), 9,(a)) = (6,(a), @ g(a)),a e A
Note that §,(a) isamap §,(a):1 —Y such that
6.1 = G(at) = H(at) = ((f, 9)@)),

i'e' gl(a) = f(ul g(a) .

Hence, for each ae A we have

d(a) = (6,(a),6,) = (f,, 9(a). o g(a)) = g(a). o
Theorem 8. Ler f:(X,7,)—>(Y,7,) be a map over B, of fibrant spaces over B,. Then the

coCyly (f) over B, is a fibrant space over B .
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Proof. Let g: (A, 7zZ|A) - (coCyIBo (f), ﬂcocleo(f)) be amap over B, from a closed subspace (A, 7,
of (Z,7,) eob(MBO) to the (CoCyIBO(f),ﬁwCyIB (ry) - There exists an extension §,:(Z,7,)— (X,7zy)
0

over B, of map g, = g: (A, 7;,) = (X, 7)) over B, . Note that from the equivalence a) < b) of
Theorem 3 it follows that the inclusion (X x{0}u Ax 1,7y . aq) = (X x1,7,,,) Over B, isan SSDR
-map over B, .

Let
G:(Zx{0}u AxI ’ﬁZX{O}UAxl) —>(Y,z,)

be a map given by formulas
G(z,1) = 1§,(z),ze X
and
G(a,t) = H(a,t),(a,t) € AxI,
where H:(Axl,7z,,)—>(Y,7,) isa map over B, given by H(a,t) = (( f"i g)@)(t).

As in the proof of Theorem 7 we can check up that there exists a map §,:(Z,7,) — (Y', 7, )
BD
over B, such that
6,(2)1)=f3g,(2),zeZ

Let §=§,A9,:(Z,7,) > (coCyIBo(f),ﬁmCleo(f)) . It is clear that g, =9.

Thus, the pair (coCyl 6 (f ),ﬂ'cocle (ry) is a fibrant space over B, . o
0
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ABSTRACT. The purpose of this paper is the construction and investigation of fiber strong
shape theory for compact metrizable spaces over a fixed base space B,, using the fiber

versions of cotelescop and fibrant space.
Key words: fiber topology, fiber homotopy, fiber shape, fiber strong shape.

Fiber shape theory is a new branch of classical shape theory ([Bo], [M-S],[C-P]). It is a
meaningful extension of fiberwise homotopy theory ([Cr-J],[J],[P]). There are various constructions
and investigations of fiber shape theory ([A], [B:-Bs], [CM], [K], [Y]).

The purpose of this paper is to construct the fiber version of strong shape theory ([Ba], [C],
[D-N], [D-S], [E-H], [L2], [Ls], [L-M], [M], [Mi]). The classification of spaces over B, induced by this
theory, demonstrates the advantage of fiber strong shape theory over fiber shape theory. Our
approach is based on the methods developed in papers ([B1-Bs],[B-T],[By-T1],[By-T2],[C],[D-N1]) and
uses the notion of fiber cotelescope and the concept of fiber fibrant space. The fiber strong shape
category here is constructed as a full image of functor-reflector, which is the reflector of the fiber
homotopy category of compact metrizable spaces over B in the fiber homotopy category of fibrant

spaces over By.

The paper is the continuation of the authors’ paper [B-T] and uses the terminology given
there.

Throughout this paper a space and a map mean a compact metrizable space and a continuous
map, respectively.

Let R:# > % be a functor. The full image of functor R is a category fimR and a

factorization of R
R

B

fimR,

where E is the identity on objects of category .Z and J is fully faithful.
Let & is a full subcategory of & . Then an element 7:X —Y of set Mor,(X,Y) with

Y eob() is called . -replection of X if the function 7" : Z(Y,L) —» 2(X,L) is bijective for each
Leob(). Let # < & be a subcategory of & and let {ry : X - RX}y o) be a family of & -

reflections, where R is a function mapping objects of #Z to objects of & . It is clear that the
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On Fiber Strong Shape Theory 21

function R extends to a functor R: % —.¢ . By definition, for each element f:A— X of
Mor, (A, X), Rf is a morphism Rf :RA—RX for which (Rf)z, =7, f . Defined functor is called a
reflection or reflector of # in & .

For a given fixed object B, of category .# by T, denote the following category. The objects

of Hg, are pairs (X,7y) consisting of object X eob(#) and morphism 7z, :X —B from

Mor, (X,Y), called the projection.
The morphisms of Fg, are morphisms f :(X,7zy)—>(Y,n) of & with property 7y =z, f.

These morphisms are called morphisms over B, .

We will denote by M and CM the categories of metrizable spaces and compact metrizamble

spaces, respectively. Consequently, for fixed objects B, of given categories there exist the categories

MBO and CMBO . In this categories the notion of fiber homotopy is defined ([Cr-]], [P]).

A fiber homotopy H from f to g, H: f~g, we also call a homotopy over B,. The fiber
Bo
homotopy class of fiber map f is denoted by [flg . We write [X,Y]g for the set of all fiber

homotopy classes. By HMg, ) and H(CM B,) We denote the fiber homotopy categories of categories
Mg, and CMg, respectively.
There exists a fiber homotopy functor H: Mg, > H(Mg ) given by formulas
H(f)=[flg,. f e Mor,\,IBO (X,Y)
and
H((X,7x)) = (X, 7x),(X, 7 ) € ob(Mg,).

We use the following basic books: R.Engelking [E] for general topology, M.Crabb and I.James
[Cr-J] and M.M. Postnikov [P] for fiberwise homotopy theory, K.Borsuk [Bo] and S.T.Hu [H] for
theory of retracts, S.MardeSic and J.Segal [M-S] for shape theory and S.Mardesic [M] for strong shape
theory.

Our main aim is the construction of fiber strong shape theory for the category CM of
compact metrizable spaces over a fixed base space B, using the fiber versions of cotelescop and
fibrant space. For this aim here are considered fiber cocylinders and cotelescopes and established
their properties.

Let A be a closed subset of a space (X,7yx)eMg, over B, . We say that the map

D (X x[0,+%), Ty 0, +:)) = (X, 7x) over By is an infinite strong deformation of (X,7y) onto
(A,7rX|A) if D(x,00=x for all xeX , D(at)=a for all acAte[0,+0) and for any open
neighbourhood U of A in X there exists a A €[0,+00) such that D(X x[4,x)) cU .

The map r: (coCyIBO(f),;zcocy,BD(f)) — (X, 7y ) over By is a shrinkable fibration over B, with

respect to i:(X,ﬂx)—>(coCyIBO(f),ﬂcocho(f)) ,if ri=1, and irB:Olcocy,BO(f)reli(X).

It is easy to see that if in the pull-back diagram of maps over B
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f

E - E

I Ak

[ T TE

| N§ ) f

I . [
q i By ql i

-

‘a N \

\ Th 8>~ |\ /

Voo Y

B - B

g is a shrinkable fibration over B, with respect to i:(B,75) > (E,7z¢), then q' is also a
shrinkable fibration over B, with respect to a uniquely defined embedding i': (B', zg) —> (E', 7¢')
over B, such that f'i"=if.

Let X:{(Xn,ﬂxn),q2+l,N+} be an inverse sequence over B, . For each bonding map

n+1 n+l

[(Kna7x )Xoz ) over By consider the cocylinder X, ., =coCylg (47") over B, of

map g (Xnsaa 7y ) > (Xumy ) over By, fibration p, = fo * Xnna = X, over By and the
shrinkable fibration r =« : Xpna = Xpy Over By with respect to the SDRg -map
in+l : xn+1 d Xn,n+1 [B_T]-

The cotelescope over B, of the inverse sequence X, denoted by CoTeIB0 (X), is defined as the

inverse limit of the diagram T(X)

(Xo1,7x,,) (Xi2,7x,,) (Xn—1n7TX0 1.0)
}/ \ }/ 12 PR pn/ \
(Xo,7x,) < (X1, 7x,) = (Xz Tx,) o (Xno1, T 1) ~— (Xp,7x,,)
QO ql n 1

By definition of cotelescope over B, coTelg (X)=1imT(X) is a space over B, of points
(XO!a)OiX]_la)lJXZ,w21”') S H(XI XB, Xil) for which
=0

@ (0) = X0, @ (1) = (%), 4 (1) = ¢ Og), -
Let T,(X) be a finite subdiagram consisting of first n numbers of diagram T(X) and

(Xon» X, ) = limT, (X) . Now consider the following diagram

XO ny TXg.n )

Pon / \l.n

(Ko s Tkiid)) (K T%1,,)

T1,n \ pl/ N:Z.n

(X1n-1,7x1,1)  (Xom, Tx,,.)

(Xo,2, Tx,,,
Po‘/ \12
X 7m0t50°) (Xas, mxes (X s TR

VAV G

(Xo, Tx,) (X1, 7x,) (Xa, 7x,) (Xn—1,Tx,_y) (Xn, Tx,,)
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Note that in this diagram pj, p,,..., p, are fibrations over B,. Hence, the maps p, , also are
fibrations over B, and r, ,, maps are shrinkable fibrations with respect to maps i, since each r,
is a shrinkable fibration over B, with respect to i,. Changing r, by i, r,, byi, . and putting
(XO'”XO) = (Xo!ﬂxo)aqé = Po. i :lxo,fl = il’(xnaﬂ')zn) = (XO'”’”XO,n) s Ong = Po,n-1> iy = iy *ip_1 0 Iy for
n>1 we obtain the following inverse system X = ((X,, 7y )60, N*) and commutative diagram

~1 ~2 ~n+1

e 90 3 ql o o n s
(Xo.ﬂ"\i“) ~ (‘Xl.ﬂ"\n]) «~ (Xg.ﬂ'j_z) s oo e— (X T%,) <~— (X,1+1.7TX-"+1) R
Lg, = o] Al | in it |
(Xo, mxg) 1 (X1, 7x,) < (Ko, 7x,) —— -+ o (X 7x,) <y (K1, T ) +—
qo a1 dn

Note that coTelg (X)= limX , qr: ()Znﬂ,;ziml) —(X,7y¢) is a fibration over B, and
I :(Xn,ﬂxn)—)(xn,ﬂxn) is SDRg, -map over B, for each n>0. Also note that if all (Xn,ﬂ'xn) are
ANRg -spaces (fibrant spaces over By), then all ()Zn,ﬂ')zn) are ANRg -spaces (fibrant spaces over
By ). In particular, we have obtained the following theorem.

Theorem 1. Ler X =((X,, X, ),ant,N¥) be an inverse sequence consisting of fibrant spaces
over B, and maps over B,. Then the cotelescope coTelg (X) is a fibrant space over B, . If all
(Xp7x ) members of the inverse system X are ANRg -spaces, thencoTelg (X) is a fibrant space
over B, too.o

Let X =limX and q ={0} ¢ where g, : X — X,, are the natural projections over B,. Then

SSDR -maps i, over B, from the above given diagram induce the unique natural embedding

ig :(X,ﬁx)—>(CoTeIBO(X),ﬂcoTe|BO(X)) over B, such that g, i, =i,q, for each n>0.

Definition 2. An inverse sequence X = ((Xn,ﬂxn),qr']”l, N™) is called resolution over B, of
compact space (X,zy) over By if

i). (X, 7y ) = limX;

ii). the family q={q,:(X,7y) > (Xn,7zxn )}n o satisfies the following condition: for each
neN"* and open neighbourhood U of g,(X) in (X’ﬂ'xn) there exists m>n such that g, (X,,) cU.

If all the (X, mx ) €ANRg, then ¢ is called an ANRg -resolution over B, .

Note that this definition of resolution over B, is a special case of the definition of resolution
over B, given in [Bs].

Now prove the theorem of existence of resolution over B, of compact metrizable spaces over
BO .

Theorem 3. For each compact metrizable space (X,zy) over B, there exists an ANRg -
resolution q: (X, 7y ) —> X over B,.

Proof.We can assume that (X, 7y )is a closed subspace of some ARg -space (M, 7y,) . Indeed,

there exists a closed embedding j =iAzy :(X,7yx) = (M,7y) = (NxBg, 7y, ), where i: X - N isa
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closed inclusion of X into AR -space N . Let X, be the union U B(x,l), where B(x,l) is the
n n

xeX

open ball in M with center x and radious & =L For any neighbourhood U of X in M and
n

xe X there exists a positive number &, such that B(x,s,)cU . There exists a finite set
k

{4, %, X = X such that XgUB(Xi,gxi) . Let gzlsmin{gxl,gxz,...,gxk}. It is clear that
\ n
i=1

X,= U B(x,%) has the property X, cU . Note that obtained family of neighbourhoods of X in M

xeX

n+1

form an inverse sequence X = (X,,qn**,N*) of ANRg -spaces, where ¢,"" is the inclusion of X,,;

into X, .Since X = (] X, , we can conclude (X,7zy)=limX.
n=1

Therefore, the family q={q,}

ne

- of inclusions g, :(X,ﬂ'x)—)(xn,ﬂ'xn) over B, form a
resolution q:(X,7zy)—> X over B, of space (X,zy) over B,.

Theorem 4. Let (X,7zy) be a compact metrizable space over B, . If
q:(X,my) > X=((X,, X, ),an™t,N*) is a resolution over B, of (X,ry ), then there exists an infinite

strong deformation
D: coTeIBO (X)x[0,0) — coTeIBO (X)

ofcoTeIBO (X) over B, onto iy(X) . In particular, the map iy : (X, 7y) —>(:0TelBO (X) isan SSDR -map
over By .

Proof. Let X = coTelg (X). The projections G; : (X ) —> (X; ,ﬂ'ii) over B, are fibrations over
B, and they have fiber homotopy lifting property.

Hence, there are deformations D,:(XxI, 7y )—> (Xn,ﬂin) over B, of X onto
F, =6, (i, (X)) . The family {F.} is a decreasing family of closed subsets of X , i.e. for each n>0

X=FR>FR>.oF oF, Dig(X).

Since q is a resolution over B, then for each neighborhood U of i (X) in ()Z,;ri) there
exists an index m such that F, cU. There are an index n and neighborhood V of g, (ig (X)) in
(Xﬂ’ﬂ')zn) such that G,"(V)cU . Let V =i, *(V) and q,(X)<V < X, . There is an index m>n for
which q7'(X,)cV and G0 (i, (X)) <V . Note that

Fo = G (i (X)) < 67 (67 (I (X)) = 6" V) < U.

The strong deformations D, over B, induce the required infinite deformation

D:coTelg (X)x[0,+x0) — coTelg (X) over B,. o

The next theorem follows directly from above obtained Theorems 1, 3 and 4.

Theorem 5. For each compact metrizable space (X,zy) over B, there is a fibrant extension

i 1 (X,7x) > (X, ) over B,. In particular, J'fq:(X,;rx)—>X:((Xn,ﬂxn),qﬂ*l,N+) is an ANRg_ -
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resolution over By, then the embedding iy : (X, 7y ) —> (coTelg (X), TooTel, (x)) 18 a fibrant extension
0
over By. o
Now define the fiber strong shape category SSHg  for compact metrizable spaces over B, in

a quite usual way as the full image of some functor-reflector.

Let Fg, be the category of fibrant spaces over B,. By the symbol H(F)g denote the fiber
homotopy category. Note that H(Fg ) is a full subcategory of category H(MCg ). Besides, there
exists naturally defined fiber homotopy functor H:Fg - H(Fg)) .

Here we consider the reflector of the fiber homotopy category H(CMg ) of compact
metrizable spaces over B, in the fiber homotopy category H(Fg ) of fibrant spaces over B, .

Let (X,7y)e0b(CMg ) and iy :(X,;zX)—>()Z,7r)z) be a fibrant extension over B,. For each
map f:(X,zyx)—>(,n ) over By, where (Y,7/) is a fibrant space over B, there exists a map

fi(X, 7g)—> (Y, ) over By such that the following diagram

X - i - X
\ . /
/ “ﬂ'y f
Y

commutes, i.e. f = fiy . From Theorem 3 of [B-T] follows that if f~f’ :()Z,;zi)—>(Y,7rY) and
Bo

fliy = f ,then f~f.Hence, the map
Bo

lix I, :[X.YIg, = [X,YIg,
given by formula
[ix ]go ( f]BO) =[f ix ]BO
is bijective. Thus, we have the following theorem.

Theorem 6. Let iy : (X, 7y ) = (X, 7y ) be a fibrant extension over B, of space (X, 7y )€ CMg_ .
Then the morphism [iy Jg, : (X, 7x) = (X,7¢) of category H(CMg, ) isan H(Fg)) -reflection. o

It is clear that for each object (X,7zy) e o0b(CMg_ ) the family

{ix :(X,7y) > (XJT)( )}(x,nx )eob(H(CMBO ))
of fibrant extensions over B, induces the H(Fg, ) -reflector
R:H(CMg,) - H(Fg,)
that is a functor given by formula
R((X, 7¢)) = (X, 7). (X, 7 ) € 0b(H(CMg, )

and satisfying the condition:

for each map f :(X,7yx)—> (Y, 7 ) over B, of compact metrizable spaces the diagram
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I~
IEAN

liv]s,

f1Bo)

is commutative. Indeed, for the map there exists a unique up to fiber homotopy map

f:(X,7g) —>(Y,7;) such that the following diagram commutes

,
[

In this case the pair (iy ,iy): f — f is called a fibrant extension over B, of fiberpreserving map

Definition 7. The fiber strong shape category SSHg  of compact metrizable spaces over B, is

a full image of the reflector R :H(CMg ) — H(Fg ). There is a commutative diagram

H( CMBO) —» H(Fg,)
s,
SSHp, .
Note that
0b(SSH, ) = ob(H(CMg,)) ,
Morsg, (X7, (Y. 7v) =[(X, 7). (Y, 72)]g, » (X, 7). (Y, 72 ) € 0b(H(CMg, ),
SSg, (X, 7x)) = (X, 7x), (X,7x) € 0b(H(CMg, )
and
S5, ([1s,) = R([1s,) =[Flg, . [11s, € Mofiycu ) (X, 7). (Y. 7))
for a fibrant extension (iy,iy): f — f:()z,ﬁi)—>(\7,7z?) over B, of map f:(X,7y)—(Y, =) over
B,.
Remark 8. Using the methods developed in this paper and papers ([Bi-B4],[D-S],[Ls], [L-

M],[M],[Y]) it is possible to construct fiber strong shape theories for arbitrary topological spaces

over metrizable space B, maps of metrizable spaces and maps of arbitrary topological spaces.
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On Fiber Strong Shape Equivalences

Ruslan Tsinaridze

Department of Mathematics, Batumi Shota Rustaveli State University

ABSTRACT. In the paper obtained results containing the characterizations of fiber strong
shape equivalences, based on the notion of double mapping cylinder over a fixed space B,

Key words: fibervise topology, fiber strong shape theory, fiber strong shape equivalence.

Fiber strong shape theory where constructed by V.Baladze and R.Tsinaridze [B-T>] for the

category CMg of compact metrizable spaces over compact metrizable space B, . It is a new branch
0

of classical strong shape theory which where investigated by several authors for various categories
of spaces ([B1], [Ba], [By-Te], [C], [D-N], [D-S],[E-H], [L], [L-M], [M], [Mi]).
The present paper contains some result concerning the characterizations of fiber strong shape

equivalences, based on the notion of double mapping cylinder over B,,.

The paper is continuation of papers ([B-T1], [B-T2]) and uses the terminology and methods
developed in papers ([Bi1-B4], [B-T1], [B-T2], [By-Te], [C], [D-N]) and monographies ( [Cr-J], [P]).
All spaces and maps considered here are compact metrizable and continuous, respectively.

Let B, be a fixed compact metrizable space.
The double mapping cylinder dCyl, (f) over B, of map f:(X,7,)—(Y,7) over B, is the
subspace X x| uCyIBO (f)=x{0,1} of space CylBO (f)xI over B,.

By J. Dydak and S.Nowak in [Dy-N] were defined a strong shape equivalence. We give the
definition of fiber version of strong shape equivalence.
Definition 1. A map f :(X,7,)—> (Y, =) over B, is a shape equivalence if for each ANRg -

space (P, n,) induces a bijection f™:[Y, Pls, >[X,Plg, - A fiber shape equivalence f is called a fiber
strong shape equivalence if for any two maps 9,h:(Y,r,) > (P, ;) €ANR, over B, and a fiber

homotopy H:(XxI,z,,)—>(P,z,) over B, joining gf and hg , H is fiber homotopic rel

X x{0,1} to H (f x1,), where H : (Y x1,x,,,) — (P, 7,) Is a fiber homotopy between g and h .
Theorem 2. Let f:(X,n,)—>(,7r) be a fiber shape equivalence and Iet

g:("xY,z , )>(P.7)eANR,  be a map over B, such that the composition

9@, xf):(1"xX, 7z, )—>(P.7) has an extension onto (I"<X,7z, ). Then g has an extension

onto (Inxx’”mxx)’

The authors supported in part by grant FR/233/5-103/14 from Shota Rustaveli National Science Foundation (SRNSF)
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Proof. The map g:0@1"xY,z_, )—>(P,7) induce the map over B, from (Y,7r,) into

n

(G ,n) which we also denoted by g (Y.z) > (P ).
P(/

pol"
Let h: (X, 7)) > (P" x 0 ) be a fiber extension of g f . By condition of theorem f isa fiber
P(’

shape equivalence. Hence, there exists amap h': (Y, z, ) —> P" ) over By such that h’' f ~h. By
pY By

h' again denote map h:(Y"xlz, )—>(Px) over B, induced by h’. From the relation h'f~h
X BO

and the equality h=g f it follows that h'f ~g- f. Hence, h

' . ~g.Since the pair (I"xY,01"xY) has
By |o1" <y By
the fiber homotopy extension property g extends onto I"xY . =
Theorem 3. Let f:(X,z,)—>(Y,m) be a map over B,. The following conditions are

equivalent:

1). f isa fiber strong shape equivalence;
2). for a given space (Z,7,) over B, containing (X,z,) as a closed subspace over B, every

map 9:(Z,7,) > (P, 7) eANRBD over B, extends to (Z uCyIBO (f), ”ZUCYIBO (ry) and every map
H:(ZxI udCyIBO(f),;zZX,udCylso(,)) — (P.7,) € ANRg
over B, extends to ((Zu CyIBo (f)xI ’”(ZUCV'BO )3
3). if (X,7,) is a closed subspace of (Z,r,), then the fiber inclusions
i:(Z,7,)—>(Z uCyIBO(f),ﬂZuCy,BO(f))

and
j:(ZxludCyl, (f ),ﬂleudchO“)) = ((ZuCylg (f))xI Tz oomg (D) )
are fiber shape equivalence;
4).if (X, z,) is a closed subspace of (Z,7,), then the fiber inclusion
i:(Z,7,)>(Z uCyIBO(f),ﬁZUCy,BO(f))
is a fiber strong shape equivalence;
5).if (X,7z,) is a closed subspace of (Z,7,), then the fiber inclusion
i:(Z,7,)>(Z uCyIBO(f),ﬁZUCy,BO(f))
is a fiber shape equivalence;

6). the fiber inclusions
k:(X,7y) — (Cy|BO(f)17TCy|BO(f))

and
I (dCyIBO(f)'ﬂdCyIB (f)) - (Cylso(f)x I 17eyg (f)xl)
0 0

are fiber shape equivalences;

7). every map ¢:(X,7z,)—>(P,7p) eANRBO over B, extends to (CyIBO(f),frCyIB (ry) and every
0

map H: (dCyIBO(f)’ﬂdCyIBO(f)) —>(P,7) e ANRBO over B, extends to (Cylao(f)>< I v”Cleo(f)xl ).
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Proof. 1) = 2). Let g:(Z,;rz)—>(P,7zP)eANRBO be a map over B, . Consider the
fiberpreserving restriction g, :(X,7z,)—>(P,z,) . This map has a fiber extension
9":(Cylg, (F). 77y, (1)) > (Pomp) . The  maps g’ and g induce a  map

0

9" (ZVCylg (), 77004, (1)) = (P.7p) over B, which is fiber extension of g .
0

Let q: (dCylg, (1, )’”dCV'BD (1X)) — (dCylg, (f),;zdcy,B0 ) be the fiber natural projection and let
f': (dCylg, (1X),7zdCyIBO 1)) = (dCylg (L),ﬂdcleO 4,)) be amap over By induced by f . Note that
H q;_JH’ f'rel X x{1}x{0,1},

where H': wa{l}x{o}Bﬁonx{l}x{l} is a homotopy over B, .Consequently, the map H has a fiber
extension onto (ZUCyl B, (f)xI).

2)= 3). Note that i :[Z uCyIBO (1), P]BO —[Z, P]BO is the surjection for each P e ANRBO . Prove
that i, is an injective map.

Let g,h:(Z uCyIBo (), ﬂZUCleO ty) = (P, 7;) be maps over B, with some fiber homotopy

H:g, g_ohz
There exists a map G:(Z x| udCyIBO (f ),ﬁZX,UdCy,BO(f)) — (P,7,) over B, such that

G

o, (103 = 9

and

G h.

(O¥lg, (D<) =
Let G': (CyIBO(f)x I,ﬁcy,BO(f)X, ) > (P,7,) be a fiber extension of G. Then G': gBm_;h. Now show

that j.:[(Z uCyIBo(f))x I,P]BO —[ZxI udCleO(f), P]BO is a bijection for each (P,7;) €ANR; . Let

G, H:((ZuCyly (f))xI ,ﬂ(Zucleo (iy«) = (P,7;) be maps over B, whose restrictions on subspace

Zx|x dCyIBO (f) are fiber homotopic. Notice that

~H

Gl(ZudCyIBO ()00 22 A0ylg (1)-00F

Since the inclusion (Z uCyIBO () x{0}—(Z uCyIBO(f))xI is the fiber inclusion the maps G
and H over B, are homotopic over B, .

3)=>4) Let H:(Zx1,7,,,) > (P,7;) eANRBO be a fiber homotopy between restrictions g,
and h, of maps g,h:(Z UCy|BO(f),7rZUCy,B ) = (P,7;) over B, . There exists an extension map

0
G:(Zxl UdCyIBO(f)’”ZqudCyIB ) >(P,7;) over B, of H such that G\ch (=9 and
0 0
GICyIBO (1 = h. By condition iii) there exists a fiber homotopy extension
G':((z uCyIBO (f))x L 7z oey, (iyat) = (Py7) of G . The pair ((Z uCyIBo (f)x1,ZxI udCyIBO (f)) has
0

the fiber homotopy extension property with respect to any space over B, because

(Zx1 udQ/lBo(f))xl uCyIBO(f)xI x{0}
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is a fiber retract of
(ZxI1 udCyIBo(f)uY x1)x| uCyIBO(f)x I x{0}
and
(ZxI udCyIBO(f)uY x 1) x| uCyIBO(f)x I x{0}
is a fiber retract of (Z uCle0 (f))xIx1. Consequently, G’ is a fiber homotopy between g and h

and the restriction of G’ on Zx| isequalto G.
4) = 5). The verification of this implications is trivial.
5) = 6). Let Z=Xxl uCyIBO(f)x{O}. By condition v) we infer that the fiber inclusion

X x| uCleO(f)x{O}—>dCy|Bo(f) is a fiber shape equivalence. Consequently, the fiber inclusion
dCyIBO(f) —>Cy|BO x| is shape equivalence. Besides, for Z = X we get that X — Cylg (f) is a fiber
shape equivalence over B, .

6) = 7). This implication is obvious because (Cyl 6, (), X) and (Cyl B, (f)xI,dCyl g, (f)) have
the fiber homotopy extension property with respect to any space over B, .

7)=1). Let H :(dCyl B, (L) 7y )—>(P,7z,) e ANRg be a fiber homotopy between gf and

B, (x)
hf , where g,h:(Y,zzY)—>(P,7rF,)eANRBO are maps over B, . There exists a map
G:(dCylg (f) 7y, () >(P.7p) over B, such that G, =9 and G, =h . Let
0

G':(CyIBO(f)xI,zsz,B (1) = (P,7p) be an extension over B, of G . Using the fiber projection
0

i Xxxl —>CyIBO(f)><I and strong fiber deformation retraction of X xIx| onto X x{1}xI we

infer that H is fiber homotopic relX x{1}x{0,1} to H'x(fxl) , where

H':(dCyl g 1), Tacyly Gy y) = (P,7;) is afiber homotopy between g and h.Hence, f isafiber strong
0

shape equivalence.

Corollary 4. Let (X,z,) be a space over B, and AcX . The fiber inclusion
ii(Azy,) > (X,zy) 1s a fiber strong shape equivalence if and only if i and
(X0 AX T U X x{1} 7y pomaoxsy) = (X x 1,7y, ) are fiber shape equivalences.

Proof. Let f =i. This corollary is straight consequence of equivalence of conditions 1) and 6).

Corollary 5. Let f:(X,z,) —>(Y,r,) be a fiber homotopy equivalence. Then f is a strong
shape equivalence.

Proof. The space (X,7z,) is a strong deformation retract over B, of CyIBO(f) . Hence,
(Y x{0}, 7,.(;) is a strong deformation retract of dCyIBO(f) . Thus, the fiber inclusions of (X, 7z, ) into
CyIBO(f) and (dCyIBO(f),ﬂdCleO(f)) into CyIBO(f)xI are fiber homotopy equivalences. o

Corollary 6. If g:(X,7,)—>(Y,x,) Is fiber homotopic to a strong shape equivalence

f:(X,7)—>(Y,x,), then g is a fiber strong shape equivalence.

Proof. The cylinder CyIB(J (9) over B, is fiber homotopy equivalence to cylinder

CyIBO(f)relx. Hence, for every space (M,r,,) over B, containing X as a closed set the spaces
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M uCyIBO(f) and ZuCyIBO (9) over B, are fiber homotopy equivalent with respect M . By

equivalence of conditions 1) and 5) of Theorem 3 g is a fiber strong shape equivalence.

[m]

Now prove the following

Theorem 7. Let f:(X,7,)—>(,7) and g:(Y,7,)—>(Z,n,) be strong shape equivalences.
Then g-f :(X,7,) —>(Z,x,) fiberpreserving map is a strong shape equivalence.

Proof. It is clear that the composition ¢gf 1is a fiber shape equivalence. Let

¢,l//:(Z,7Z'Z)—)(P,7Z'p)€ANRBO be fiberpreserving maps and H:(Xxl,7z, ,)—>(P,7z,) be a fiber

homotopy H:¢pgf ~ygf . By condition of theorem there exists a fiberpreserving homotopy
Bo

H':(YxI,7,,)—(P,7z,) between fiberpreserving maps ¢g and y g such that
H~H'(f x1,)rel X x{0,1}.

Bo
Besides, there is a fiber homotopy H":(Zx1,7,,,) — (P, 7,) between ¢ and y such that
H'~H"(gx1,)relY x{0,1}.

Bo
Consequently, we have the following fiber homotopy
H~H"(gx1,)rel X x{0.1}. a]
Bo

Theorem 8. Let f:(X,7z,)—>(,7z) and g:(Y,7,)—>(Z,z,) be maps over B, such that g f
is a fiber strong shape equivalence. If one of f and g is a fiber strong equivalence, then both f
and g are fiber strong shape equivalences.

Proof. By condition of theorem f and g are fiber shape equivalences. Let H be some map

over B, from (dCyIBO(f),frdcyIB () into  (P,7;) e ANRg . There is an fiber extension
0
H: (X xI uCyIBO(f)x{O,l}uCyIBO(g)x{O,l},;zXX,Ucy,BO(f)x 1oy, o) — (P.7p) of H because the
fiber inclusion (Y,7,) —>(CyIBO(g),7zCyIB ) is a fiber shape equivalence. By Corollary 2.5 of [F]
0
(CyIBO(f)uCyIBO (g),zrcleo(f)UCyIBO (¢)) is fiber homotopy equivalent of (CylBO (g9 f),7z(cyIBO (1)) - Besides,

by condition g¢f is a fiber strong shape equivalence. Consequently, H’' extends onto
(CyIBO(f)uCyIBo (9)x1 , and hence, on CyIBO(f)xI . Thus, by equivalence 1) < 7) f is a fiber
strong shape equivalence.

Let H :(Y><I,7rYX|)—>(P,7zF,)eANRBO be a fiber homotopy berween g and gy , where

ow:(Z,7,) > (P,z,). There is a fiber homotopy H":(ZxIl,7,,,)—(P,7,) such that H":p~y ,

)

H" (gf x1,)~H (f x1,)rel X x{0,1}. Let G: (Y xal%,
B,

. ~|2) — (P, 7,) be amap over B, given by
0
G(y,0,t) = H(y,t),yeY,tel,
G(y,L)y=H"(g(y).1),yeY,tel,
G(y,t,0) = g(y). yeY tel,

G(y,t,1)=wg(y),yeY tel.
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Then G(f x1,):(X x(alz),ﬁXX(alz))a(P,ﬂP) extends onto X x1?. By Theorem 2 the map G

extends onto Y x 1%. Hence, we have
H~H"(gx1,)relY x{0,1}.
B,

0

Corollary 9. Let f:(X,7,) > (Y, =) be a fiber shape equivalence. If (X,x,) has the fiber

homotopy type ofan ANRg, , then f is a fiber strong shape equivalence.

Proof. Note that there is a map g:(Y, 7 ) —(X,7,) over B, such that g f~1, . By Theorem
Bo

8, g f isafiber strong shape equivalence. Since g f is fiber strong shape equivalence and f is fiber
shape equivalences, then f and g are fiber strong shape equivalences.

The next Theorem 10 and Theorem 11 show that in terms of fiber double cylinders it is
possible to describe fiber strong shape isomorphisms of category SSH By -

Theorem 10. A closed fiber embedding i:(A x,,)—>(X,z,) is a fiber strong shape
equivalence if and only if i is a SSDR -map over B,,.

Proof. Let i is a SSDR -map over B,. First show that the function i :[X, P]BO —>[A P]Bo ,
(P, 7) EANRBO is a bijection. From the equivalence a) = b) of Theorem 2 follows that i. is a
surjection because for each map f:(A z,,)— (P,7,) over B, there is a map f:(X,7) > (P, 7)

over B, such that fi=f and i.(f)=f . The map i. over B, also is an injection. Indeed, let

g,h:(X,7,) > (P,7z,) be two maps over B, such that i.(h)=g=i.(f), i.e. hi~f~gi . By fiber
B, B

0 0

version of Borsuks homotopy extension theorem [Y] there exists maps f, f, :(X,7,) = (P,7,) over

B, such that ]‘NjJA =f= f~2|A, f,~g and f,~h. By the implication a) = b) we have f ~f,reli(A).

Bo Bo By

Hence, g~h. One easily sees that [(:1]BO = [h]Bo .
By

Let now H:(Axl,z,,)—>(P,7,) be a fiber homotopy between g¢gi and hi . Since
(P' 7, ) €ANR, the function i, :[X,P']BO —>[A,P']BO is a bijection. Consequently, the function
(ix1)). : [Xx1, P]Bo —[Axl, P]BO is a bijection too. Hence, there existsamap F: (X xI,7z, ) — (P, 7;)

over B, and a fiber homotopy S:(ix1).(F)=F(ix1)~H. Let
B,

0

G=SUF: XxIx{0}U(AxI)xl —(P,7,) be a map over B, given by formulas
Gy = F
G =S.

By Borsuk’s fiber homotopy extension theorem there exists a map G: (X xIx1,7,,,) = (P,7,)
over B, such that G,XX,X“} is a fiber homotopy between fiber maps §:(X,7,) —(P,7,) and
h:(X,7.)— (P, 7,) given by formulas

§(x) =G(x,10),xe X,
h(x) = G(x,1,1),x € X,
g =91,

W, = hi.
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By the Theorem 3 of [B,Ti], there exist fiber homotopies T:g~( and Q:h~h . The
B,

0 Bo
combination of given fiber homotopies
L=T UGXX,X{l} UQ: XxIx{1}— (P, 7,)
is fiber homotopy between g and h. Note that
L(ixl,)B:H rel Ax{0,1},
0

i.e. i is fiber strong shape equivalence.
Now prove inverse fact. Let i be a fiber strong shape equivalence. Then i. is a bijection.
Consequently, for each map f :(A z,,,) — (P, 7,) over B, there is a map F:(X,7,)—> (P, 7,) over

B, such that i.(F)=Fi~f .
B,

0

Using Borsuk’s fiber homotopy extension theorem we can conclude that there exists a fiber

extension f:(X,ﬂX)—>(P,7zP) for which f~F.
By

Let f,f,:(X,7,) = (P,7,) be two such fiber extensions of f .Then there is a fiber homotopy

H': f,~f,, for which

Bg

(ixL,)H ~H : f~f rel Ax{0,1}.

By 0

Hence, by implication b) = a) of Theorem 2, i is an SSDR -map over B, .

Theorem 11. Zet f :(X,7,)— (Y,x,) beamap over B, of compact metrizable spaces over B,
and (iy,i,): f — f a fibrant extension over B, of f . Then f is a fiber strong shape equivalence if
and only if T is a homotopy equivalence.

Proof. It is known that f=pi , where i:(X,7y) —>(CyIBO(f),7rCy|BO(f)) and

p: (CyIBO(f),ﬁCyIB () > (Y,7,) are cofibration and fiber homotopy equivalence over B, ,
0

respectively. Let iCleO o - (Cylg, (F), ﬁcy,Bo(f)) —(Z,7;) be a fibrant extension over B, of the mapping

cylinder of f . There exist maps i : ()Z,;zx-) —)(Z,?IZ) and p: (Z,ﬂ'z) —>(Y~,7zY-) over B, such that

.

ICyIBO(f) =11y,

i p= f’iCleO(f)-

Let f be a fiber strong shape equivalence, in the sense of Definition 1. Since p is a fiber
homotopy equivalence it is strong shape equivalence. Thus from the equality f = pi it follows that
i is a fiber strong shape equivalence. By Theorem 10 i is SSDR -map over B,. Consequently, i is
a fiber homotopy equivalence. Hence, the composition pi is a fiber homotopy equivalence. Note

that pi and f are fiber extensions over B, of map f . Therefore pi~f . It follows that f is fiber
B,

homotopy equivalence over B, .
Now prove that if f:()z,zzx) (Y ,m;) is a fiber homotopy equivalence then f is a fiber

strong  shape  equivalence. ~Note that for each PeANR;  the functions
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f, :[\f,P]BO —>[)Z,P]BU,(iX)* :[>Z,P]B0 —[X,Pls, and (i;). :[\f,P]BO —[Y,Pl,, are bijections. Since
(). (i,). = (iy). f., we conclude f, is a bijection too. The space PB'0 over B, is an ANRBO -space.
Hence, f.:[Y,R; I —[X,P; 15, is a bijection.

Let H:g f~hf be a fiber homotopy, where f,g:(Y,7,)—>(P,7,) are maps over B,. Then

Bo
there existsamap H : (Y xI,x,,)— (P,z,) over B, such that

H (f x1,)~H.
By

Using the argument of proof of Theorem 3 for fiber inclusion i:(f(X), 7z «,) = (Y,7,) We

can construct a fiber homotopy H:g~h for which H (f x1,)~H . Thus, f is a fiber strong shape
Bo Bo

equivalence in the sense of Definition 1.
Corollary 12. A map f over B, of compact metrizable spaces over B, is a strong shape

equivalence in the sense of Definition 1 if and only if SS; ([fly ) is an isomorphism of the category

SSH

By -
35009053035

R}odGOWMWo  dwogho  JgodMmMo  9d3035¢9bEHMBddOL
dgLobgd

OmLeEsb 3065600dY

d00s Goylioszgeol Bsodols bsbgerdpogzea #9160390b0BIH0, 85099059030 ©I356GH596¢H0

96m3sdo0  doegdmeo  999a900 dmoEsgl  godloGmgdymo B, LogMEol dodstod
2obbomo  slisbgol Mmoo FoEobMmol d9dzgmdom RBOdGWMMO dwogho Fgodw®o
09303502963 MdYOOL IBLOMGOGOL.
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On Belonging of Products of Djrabashyan to Certain
Functional Classes

I. V. Hovhannisyan

National Polytechnic University of Armenia

ABSTRACT. In this paper we prove that the products of Djrbashyan with zeros {z,}

(Z(l—|zn|)a+l<oo, ~1<a<0 ) from a Stoltz angle belong to the classes H p(p<

2
AP .
(p< 2+aj

Key words: products of Djrbashyan, products of blaschke, stoltz angle, classes H® and AP.

] and

2+a

Let D= {z;|z| <1} be a unit circle on the complex plane C . [1], [2] of M. M. Djrbashyan have
become basis for constructing classes N, (-1<a <+x) of meromorphic functions on the unit circle
D , which analytic structure is effectively connected with operators D™ (—-1<a <+w) of Riemann-

Liouville fractional integration-differentiation. As a result M. M. Djrbashyan has constructed ([3,

4]) a complete theory for factorizing classes N, (-1<a <+w»), containing a special case of the
classical theorem of Nevanlinna for « =0. Note that classes N, (a > 0) contain Nevanlinna class N,
while N, =Ny =N for -1<a<0. In the theory of classes N, products of Djrbashyan B, (z;{zn})

play a special role, which for the special case @ =0 become the Blaschke products ([3, 4]).
Let {z,} =D be any sequence of complex numbers given in non-decreasing order of their

absolute values. If

0

3 (1fza]) " <40, (1)

n=1
Then the infinite product of M. M. Djrbashyan is defined as follows:
Ba(2:{zn})=H[1‘zije_wa(z;z")’ @
n=1 n

where

W(z;¢)= jgdx—
5
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| 1

> T(l+a+k) N ¢ kde =k e s |
ler Lra)T(1:K) | l(l_x) XTx-g i(l—x) x*ldx |2",zeD,.seD.

Note that for —1<a <0 and under condition (1), [5] found a natural connection between
Djrbashyan and Blaschke products B, ( {2 }) ( {2 }) Bo( iz })

Ba(z;{an}):B(z exp{ T ez 9)}

where (0) is a non-increasing function with bounded variation on|[0,27] and

7. -2 |Zn|
B(z{z,})=] | "=——
(z{z0}) ln:!l— 7.7 7,
Let 0< p<+ow, then class HP is defined as a set of analytic function on circle D, for which

sup—” re! ‘d9<+oo.
0<r<1 270

We refer the reader to [6, 7] for more details about functions on H " classes.
Let 1<o <+ , £ 0D . Then the set

Q, (&)= {z e IZ);|1— Ez| < a(l—|z|)}
is called Stoltz angle with vertex on point ¢ .
The sequence {z,} < D is called a sequence of geometrical type, if
1- |Zk+1|
1-[z,]
Let ~1<a <+, 0< p<+w. Then the class A} is defined as a set of analytical functions f in

D, for which

<d, (9e(01),[z| T 1).

IJ.(l—r)“ f rei‘”)‘prdq)dr<+oo.

00

These classes were introduced by M. M. Djrbashyan, who used notation H,(«) in [1, 2].

Those classes are also known as Bergman’s weighted classes. More details about functions of those
classes can be found, for instance, in 8, 9].

Now denote AP =AY

In [10] it was shown that if the sequence of zeros of Blaschke products {z,} lies in the Stoltz

angle, then
a) B'(z:{z,})e ﬂ HP.
0<p<1/2
. . . 1
b) Derivative of Blaschke product with zeros on points z, =1- T n=2,3,... does not
nlog“n

belong to the class H2.
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Main Results

Using the technique used for proving the above mentioned theorem we first show the
following statement.
Theorem 1. Let -1< <0 and let the sequence {z,} = D lies on a certain Stoltz angle and

satisfies the condition (1). Then

B.(z{z,})e ) H".
O<p<i
Proof. For & =0 Djrbashyan and Blaschke products coincide, which means, that this theorem

for =0 coincides with the above theorem. Now let 1<« <0, then the following inequality holds
([4], page. 187):

" l— 1t
B;(z;{zn})‘ﬁclz%, 3)

n=1 |1— Zn Z|

where C, is a constant depending only on parameter « . Therefore,

B, (z{z,))| s — 2= 212,

-z ™= -z,

O
)1 | | (4)

From lemma 1 of [11] there exists a constant K_, such that, for any zeD and any

z,, n=12,... the following inequality holds:

n?

Using this fact and (4) we get

Therefore, the following inequality is valid:
C2

B“(Z;{Z”})‘STF*“’

il

where

0

C,=C,-KZ -3 (1-]z,

n=1

)1+a

The statement of the theorem follows straightforwardly from the last inequality.

As HP? — A*® (see, for instance, [10]), then from Theorem 1 it follows

Theorem 2. Let the conditions of Theorem 1 hold. Then

B, (z:{z,}) e ﬂz AP .

0< p<m
Theorem 3. Let -1<a <0, and {z,} = D lies on a Stoltz angle, satisfies the condition (1) and

is a sequence of geometrical type. Then for any ¢, 0<e<l+a,

B, (z{z,})e ) H".

O<p<—r
<p<1-*—5

Proof. Using the inequality (3) and lemma 1 of [11], we have
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B, (z{z,})|<C i(l_|zn|)l+a _
o 1 %n - 1]1::l |1_7nzl+a
Lra-e 1+e
l+ Z( |_ )1+a - Lt+e (l_|Z” )‘9 <
n=1 | -7,

As the sequence {z,} is of geometrical type, then

i(1—|zn|)g <+,

n=1

Using that fact and the above bound of ‘B; (Z;{Zn}) ,

B, (2{z,})

CZ
-z

<

l+e 2

where

C,=C, KM -i(l—|zn|)g :

n=1
Then the statement of the theorem follows immediately.
As HP < A*" | then from the above theorem follows

Theorem 4. Assume that the conditions of Theorem 3 hold, then for any ¢, 0<e<l+a,

B (zafa})e N A"

O0<p <—
05009053035

RXO05d0s60l 65993 gdols Bmyogho BwbJzombsrwm®
33ligdBY 8039036900l Tglisbyd

0.3.m9560L056

909360b b530bsqre60 Se2¢m0B 976037960 #9b0o396mboBIHO

963590 6583969005, 600 9 meaols 3mombgdo 3¢0gds6g {z.}
(Z(l—|zn|)a+l<oo, ~1<a<0) bmmgdol 8dmbg xGdsBosbols BsdMsgmgdo 93790360l yg9es

1 2
Hp[p<2+aJ Qo Ap(p< 2+aJ 3e5lgdU.
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Estimated incidence, mortality and 5-year prevalence: both sexes Worldwide

Cancer Incidence Mortality 5-year prevalence
Number (%) ASR (W) Number (%) ASR (W) Number (%) Prop.
Lip, oral cavity 300373 21 40 145353 1.8 1.9 702149 22 135
Nasopharynx 86691 06 1.2 50831 0.6 0.7 228698 07 44
Other pharynx 142387 1.0 19 96105 12 13 309991 1.0 6.0
Oesophagus 455784 32 59 400169 49 5.0 464063 14 89
Stomach 951594 68 121 723073 8.8 89 1538127 4.7  29.6
Colorectum 1360602 9.7 17.2 693933 85 84 3543582 109 68.2
Liver 782451 56 10.1 745533 9.1 95 633170 20 122
Gallbladder 178101 1.3 22 142823 1.7 1.7 205646 06 4.0
Pancreas 337872 24 42 330391 4.0 4.1 211544 07 4.1
Larynx 156877 1.1 21 83376 1.0 1.1 441675 14 85
Lung 1824701 13.0 23.1 1589925 19.4 19.7 1893078 5.8 36.5
Melanoma of skin 232130 1.7 3.0 55488 0.7 0.7 869754 27 168
Kaposi sarcoma 44247 03 0.6 26974 03 0.3 80395 02 15
Breast 1671149 119 43.1 521907 6.4 129 6232108 19.2 2399
Cervix uteri 527624 38 140 265672 3.2 6.8 1547161 4.8 59.6
Corpus uteri 319605 23 83 76160 09 1.8 1216504 3.7 46.8
Ovary 238719 1.7 6.1 151917 19 338 586624 1.8 226
Prostate 1094916 7.8 30.7 307481 3.7 7.8 3857500 119 148.6
Testis 55266 04 15 10351 0.1 0.3 214666 07 83
Kidney 337860 24 44 143406 1.7 1.8 906746 28 175
Bladder 429793 3.1 53 165084 2.0 1.9 1319749 41 254
Brain, nervous system 256213 1.8 34 189382 23 25 342914 1.1 66
Thyroid 298102 21 40 39771 05 05 1206075 3.7 232
Hodgkin lymphoma 65950 05 09 25469 03 0.3 188538 06 3.6
Non-Hodgkin
lymphoma 385741 27 5.1 199670 2.4 25 832843 26 160
Multiple myeloma 114251 08 15 80019 1.0 1.0 229468 0.7 44
Leukaemia 351965 25 47 265471 3.2 34 500934 15 96
All cancers excl. non-
melanoma skin cancer 14067894 100.0 182.0 8201575 100.0 102.4 32455179 100.0 625.0
Incidence and mortality data for all ages. 5-year prevalence for adult population only. ASR (W) and proportions per
100,000.

*GLOBOCAN 2012: Estimated Cancer Incidence, Mortality and 5-year Prevalence Worldwide in 2012
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Estimated incidence, mortality and 5-year prevalence: both sexes, Georgia

S Incidence Mortality 5-year prevalence
Number (%) ASR (W) Number (%) ASR (W) Number (%) Prop.
Lip, oral cavity 205 1.7 26 63 09 038 443 1.8 12.3
Nasopharynx 57 05 09 27 04 04 102 0.4 2.8
Other pharynx 103 0.8 1.4 70 1.0 09 209 0.8 5.8
Oesophagus 48 04 06 45 06 0.6 41 0.2 1.1
Stomach 711 58 9.6 597 82 7.6 864 3.5 24.0
Colorectum 605 49 85 350 48 4.6 1239 5.0 345
Liver 439 36 60 421 58 54 248 1.0 6.9
Gallbladder 35 03 05 33 05 04 45 0.2 1.3
Pancreas 182 1.5 2.3 177 24 22 121 0.5 3.4
Larynx 416 34 57 158 22 21 1059 4.3 29.5
Lung 1129 9.1 16.0 1011 13.8 139 934 3.8 26.0
Melanoma of skin 105 0.8 1.7 38 05 05 240 1.0 6.7
Kaposi sarcoma 0 0.0 0.0 0 00 00 0 0.0 0.0
Breast 1541 125 440 530 72 132 5060 20.5  260.3
Cervix uteri 425 34 142 200 27 57 1122 45 57.7
Corpus uteri 432 3.5 14.2 147 20 39 1584 6.4 81.5
Ovary 128 1.0 37 82 1.1 21 304 1.2 15.6
Prostate 570 46 186 278 38 76 1407 5.7 85.3
Testis 82 07 33 28 04 1.0 278 1.1 16.9
Kidney 167 1.4 27 104 1.4 1.6 351 1.4 9.8
Bladder 331 27 41 133 1.8 15 813 3.3 22.6
Brain, nervous system 610 49 85 352 48 4.6 880 3.6 245
Thyroid 88 0.7 1.7 26 04 04 209 0.8 5.8
Hodgkin lymphoma 69 06 1.1 29 04 05 174 0.7 4.8
ng;’iikm 148 12 26 91 12 14 239 10 67
Multiple myeloma 35 03 0.6 26 04 04 42 0.2 1.2
Leukaemia 214 1.7 33 161 22 23 194 0.8 5.4
Hﬁ:jjﬁf:iﬁflc;felr 12361 1000 1810 7319 1000 979 24708 1000 687.7
Incidence and mortality data for all ages. 5-year prevalence for adult population
only. ASR (W) and proportions per 100,000.

*GLOBOCAN 2012: Estimated Cancer Incidence, Mortality and 5-year Prevalence Worldwide in 2012
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Incidence Mortality

931 (14.9%) 834 (20.9%)

2,659 (42.6%) 570 (9.1%) 1,651 (41.3%)—

278 (7.0%)

340 (8.5%)
148 (3.7%)

406 (6.5%)
—~389(6.2%)

305 (4.9%) 49 (1.2%)
159 (2.6%) B srasw 239 (6.0%) — 111 {3A%)
250 (4.0%) 279 (4.5%) 112 (2.8%) 168 (4.2%)
M Lung Brain, nervous system
W Prostate W Bladder
B Stomach M Liver
Larynx B Lip, oral cavity
Colorectum Other and unspecified

*GLOBOCAN 2012: Estimated Cancer Incidence, Mortality and 5-year Prevalence Worldwide in 2012
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Incidence Mortality
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128 (2.1%) !5 (69%) 82 (2.5%) et 173 (5,'2%)

189 (3.1%) 182 (5.5%) 177 (5.3%)

- 3(53%)

198 (3.2%) 15 (5.0%)
300 (4.9%)
M Breast Colorectum
W Corpus uteri M Lung
W Cervix uteri M Liver
Brain, nervous system [ Ovary _
W Stomach Other and unspecified

*GLOBOCAN 2012: Estimated Cancer Incidence, Mortality and 5-year Prevalence Worldwide in 2012
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Summary

The International Agency for Research on Cancer (IARC), the specialized cancer agency of
the World Health Organization, released the latest data on cancer incidence, mortality, and
prevalence worldwide. The new version of IARC’s online database, GLOBOCAN 2012, provides the
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most recent estimates for different types of cancer in 184 countries worldwide and offers a
comprehensive overview of the global cancer burden. GLOBOCAN 2012 reveals striking patterns
of cancer in women and highlights that priority should be given to cancer prevention and control
measures for breast and cervical cancers globally. Global burden rises to 14.1 million new cases and
8.2 million cancer deaths in 2012 According to GLOBOCAN 2012, an estimated 14.1 million new
cancer cases and 8.2 million cancer-related deaths occurred in 2012, compared with 12.7 million
and 7.6 million, respectively, in 2008. Prevalence estimates for 2012 show that there were 32.6
million people (over the age of 15 years) alive who had had a cancer diagnosed in the previous five
years. The most commonly diagnosed cancers worldwide were those of the lung (1.8 million, 13.0%
of the total), breast (1.7 million, 11.9%), and colorectum (1.4 million, 9.7%). The most common
causes of cancer death were cancers of the lung (1.6 million, 19.4% of the total), liver (0.8 million,
9.1%), and stomach (0.7 million, 8.8%). Projections based on the GLOBOCAN 2012 estimates
predict a substantive increase to 19.3 million new cancer cases per year by 2025, due to growth and
ageing of the global population. More than half of all cancers (56.8%) and cancer deaths (64.9%) in
2012 occurred in less developed regions of the world, and these proportions will increase further by
2025. According to GLOBOCAN, more than 12000 new cancer cases and more than 7000 death

were estimated in 2012 in Georgia.
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Ecology

Dynamics of Heavy Metal s in Various Types of Plants

Narguli Asanidze, Gultamze Tavdgiridze, Tsira Kamadadze

Special literature deals with the negative role of heavy metals on the health of human beings
and the plant itself. Therefore, it is obvious that the investigation of the amount and the annual
dynamic of them in plants will bring great benefit for health protection organization as well as the
agriculture and ecological services. We have studied the annual dynamic of the amount of heavy
metals in various plants spread in the region of Ajara. Samples for analysis were taken at the roadside
of the central road (e.g. Batumi airport surroundings) as well as far from the road (Makhinjauri,
Chakvi, Ortabatumi...).

In the process of investigation we elaborated a new technique of identification of the amount
of heavy metals (Pb, Cu, Cd, Zn, Sn, Ti) in citrus; the technique foresees the preparation of filtrated
substance from citrus, taking samples and their treatment by acid; heavy metals are (Pb, Cu, Cd, Zn,
Sn, Ti) are concentrated by polymer chelate sorbent, Azo polystyrene 3 areseonofenol PH —on 5,5
(699b5dg, 2010: 29; Kpumraasa 1999:62-64). Technical results of the method elaborated by us are
revealed in the decrease of the reagents and the types of sampling; (ITerposa Jlykun 1998).

The described technique was used to define the amount of the heavy metals — Pb, Cu, Cd, Zn,
Sn, Ti in citrus plants like Lemon (Citrus limon), Mandarine (Citrus unshiu), Orange (Citrus
sinensis). In order to carry out the study and comparative analysis, besides citrus, experiments were
held on coniferous plants particularly- Cryptomeria (evergreen coniferous genus, belongs to
Taxodiaceae family, Cryptomeria japonika which is distinguished with the timber hardness and high
demand of humidity, releases a large amount of Phytoncide and vitamin C. In Georgia (Ajara) they
are planted to create a windbreak) and Pine (Pinus) (it is an evergreen woody plant belonging to the
Pinaceae family); It is spread in Georgia in a natural way; can bear shadow and humidity; it grows
in Ajara and is cultivated for decorative purposes).

Our research was also focused on Medicados, leguminous, herbaceous plant cultivated in

Ajara and used for feeding cattle. Mostly Georgian Medicados species are spread in Ajara.

The presented research results brought to light interesting and, we believe, the results of
practical importance. To be more precise, it was revealed that there is some definite principle
between the accumulation of iron in citrus leaves and the season of the year. This principle is
expressed in the following fact: accumulation of iron in citrus leaves increases from Spring towards
Autumn and reaches its max in Autumn. What could be the basis for the given principle?

Accumulation of heavy metals and particularly iron can happen through soil as well as root
system; moreover it can happen through the air via, so called pylori penetration method.

Presumably citrus plants accumulate iron through both ways. The process is particularly intensive
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in Autumn as this time the amount of atmospheric precipitation is increased and the amount of
iron accumulated during Spring and Summer penetrates in the soil together with sediments.

Our research confirmed the fact that there is a selective sensitivity towards the iron in citrus
plants. Particular sensitivity towards this metal has been revealed in Orange (Citrus sinensis). Thus
Orange can be used as the bioindicator of iron. As an indicator it has particular importance for
investigation of the polluted environment. Besides citrus plants investigation of coniferous has also
confirmed selective sensitivity of plants towards heavy metals; the research revealed that among
configerous Cryptomeria appears to be particularly sensitive towards iron (Pb), whereas Pine —
towards Copper (Cu) (DBcees, 2008: 65-72; Miller, 1995).

Among herbaceous plants particular sensitivity towards iron has been revealed in Medicados.

The results of the research confirm that various types of plants have various reactions towards
pollution of the environment; reaction can be different even in the frame of the plants of one genus,
for example among the plants of citrus genus Orange (Citrus sinensis) is distinguished with its
highest intensity of iron accumulation. Among coniferous plants —Pine and Cryptomeria absorb iron
even more intensively. Various reaction of plants towards the environment polluters is expressed in
the fact that some of them actively absorb any metal through being near the source of pollution
whereas others actively accumulate them when being near the source of pollution as well as far
from the last.

There is also one essential difference between coniferous and citrus plants; heavy metals are
absorbed particularly intensively by the citrus plants in Autumn while accumulation of heavy
metals by coniferous remains same from May including October.

The above presented fact gives us possibility to make some conclusions:

1. The coastline of Ajara, atmosphere and soil are very much polluted with iron, zinc, titan,
etc.; these pollutants exist in big amounts in plants and soil by the road as well as far from it.

Particular sensitivity towards Pb, Cu, Cd, Zn, Sn, Ti can be observed in various species,
Orange (Citrus sinensis), configeous (Cryptomeria) and Medicago which accumulate iron in big
amounts. Therefore it is not desirable to cultivate them close to traffic.

2. It is recommended cultivating coniferous plants for greening purposes next to the traffic

area;
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Agriculture

Eco-Physiological Peculiarities of Adaptation and Change
Regulation of the Plants Introduced in Georgian Littoral

Vano Papunidze

The paper deals with the results of the research conducted for several years in the direction
of plant introduction along the Ajara coastal zone. Special attention was given to the evaluation of
bio-ecological, physiological and biochemical peculiarities as well as decorative features of the
introduced plant species in terms of their adaptation to the changed environmental conditions and
diverse profitability.

The formation of the subtropical climate of the Georgian Black Sea littoral (preconditioned
by many factors — orography, joint influence of the Mediterranean Sea warm current and the Black
Sea) created broad possibilities for introduction of many useful species from different parts of the
world (actually, from all five continents). Deep and thorough study of the bio-ecological issues of
numerous such species (adaptation, wintering, seasonal development rhythm, eco-physiological and
bio-ecological, supply substance movement, etc) revealed the species of far better technical
properties, fast growth, high decorative values and highly-intensive fruiting of agriculture, in
comparison to the local plants. It all gave possibility to accomplish vast-scale implementation of
specific assortment of foreign introduced plants in subtropical economy of Georgia (forestry,
decorative gardening, agriculture, etc.).

Specific peculiarity of the Ajara littoral lies in the fact that it is situated at the junction of the
moderate and subtropical zones of the Earth. It stipulates rather short but relatively snowy winter
that partially, if not completely, stops vegetation of evergreen plants. As for the deciduous plants,
they all cease this process, owing to which they reveal diversity of rhythmic groups.

It should be noted that many species of the introducents in Ajara coastline pass winter without
damage, change their annual cycle of growth-development that sometimes remains unchanged or
suits the seasonal change of the local climate with more or less deviations. In this respect, the
exceptions are the species whose vegetation ceases forcefully because of the fall of temperature.

In this aspect, first and foremost, we consider it necessary to register two groups of species.
To the first group belong the highly-competitive species with wide ecological spectrum, natural
hybrids and progressive species in accordance with habitat enlargement. To the second group we
ascribe spontaneous species, especially paleo-endemics and their recent ancestors that changed their
soil and other conditions outside the habitat due to geographical isolation. They adapt to the new
environment with difficulties or hardly ever. For identification of the factors hindering the
progression of such plants it is necessary to conduct analysis of their hereditary features and test

their relative species in various locations.
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The research conducted within the Ajara subtropical zone showed that the plants taken out
of the different floristic regions sometimes have to change their growth and development phases in
accordance with the local climatic conditions.

Rather big group of exotics, unlike the local plants, is distinguished by fast growth, high
productivity of wood, aesthetic value, economic efficiency, etc. among them are: Eucalyptus
cinerea, E. gigantean, E. globules, E. macarthuri, E. nitens, Cryptomeria japonica, Pseudotsuga
taxipolia, Pinus pinaster, Quercus myrsinaepolia, Sequoia sempervirens, Cedrus deodara,
Liquidambar styraciflus, Acer rubrum, Liriodendron tulipifera, etc. They reveal quite high potential
that can be considered as one of the important factors of successful introduction.

Part of the introducents gets wild in our conditions and they become able to propagate
massively without human intervention: Pueraria lobata, Liquidambar styraciflua, Acer palmatum,
Robinia pseudoacacia, Quercus myrsinaefolia, Cryptomeria japonica, Spiraea japonica,
Trachycarpus fortune, etc. Most part of the introduced plants completes the development cycle and
gives sound heredity only in cultural conditions while part of the introducents grows well or weakly
but does not develop normal flowers or fruit in the way as in the places of origin, for example,
Cocculus laurifolius, Acer mandchuricum, Laurus canariensis, Osmanthus fortune, O. fragrans, etc.

The progress of rhythmic change makes great impact in ontogenesis. The change of
development rhythm and its range are different for the plants under testing. The bloom of the main
part of the plants coincides with the growth of sprouts in — spring-summer (Acer, Liriodendron,
Carya, Liquidambar, etc.). For the most part of the species this rhythm is prolonged and for some of
them lasts till the end of summer. To such plants belong: Magnolia grandiflora, Feijoa sellowiana,
etc. the following species bloom all through the summer, almost to the end of the year: Eupatorium
micranthum, Callistemon linearis, C. phoeniceus, C. rigidus, C. speciosus. Some species bloom in
autumn-winter and early spring: Eriobotria japonica, Fatsia papyrifera, Eucalyptus cinerea, E.
viminalis, etc. on the basis of the analysis of the processed materials several different rhythmic
groups have been revealed among which we have distinguished between the following groups
according to the duration of generative cycle: 1. Plants whose generative cycle lasts during three
seasons: Pinus, Quercus, Callistemon and other genera; 2. Plants whose generational cycle requires
almost the whole year period: Laurus nobilis, Thea sinensis, Asimina triloba, etc.; 3. Plants
characterized by a short period generational cycle. To this group belong the evergreen as well as
deciduous plants: Kalmia latifolia, Camellia japonica, Magnolia virginiana, Magnolia grandiflora,
Liriodendron tulipifera, etc. to this group also belong the species whose internal bud development
begins late, are quite well developed by the end of the year and might begin early blooming. Such
is Lauroceracus officinalis. The following species end their generational cycle during one season:
Koelreuteria paniculata, Styrax japonica, Acer palmatum, etc. Lomatia longifolia and Myrtus
communis end their blooming and fruiting during the summer period. Eriobotria japonica, Fatsia
papyrifera, Lagerstroemia indica and other plants bloom at the end of summer and autumn (in the
beginning of winter). There are some species which are characterized by several vegetative and even
generational cycles during one vegetation period. To this group belong: Magnolia virginiana,
Magnolia grandiflora, Vaccinium arctostaphylos, Liriodendron tulipifera and others plants.

According to the origin and development of the generative organs, we have singled out four

groups of plants: 1. Flowering buds are shown on the current year sprout and bloom in spring; such
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plants are: Coryline australis, Liriodendron tulipifera, Magnolia species, etc.; 2. Flowering buds are
shown on the current year sprout and bloom in autumn-winter; 3. Flowering buds are shown on
the current year sprouts in May-June and bloom in autumn; 4. Flowering buds are created from
spring till winter period. Some buds bloom the spring of the same year. This process lasts till next
spring because of which buds, flowers and fruits are on the plants simultaneously. Such species are:
Hebe andersonii, Eucalyptus, etc.

In terms of interrelations between the vegetation period duration and cambium action, the
introduced plants are divided into the following groups: 1. Cambium action begins early and finishes
early compared to sprout growth; 2. Begins late and ends early; 3. Begins late and finishes late; 4.
Begins early and finishes late.

The plants which give fruit in the same season at the beginning of spring and the two periods
— early and late blooming are considered as threshold, have been divided into the following groups
according to the blooming and fruiting terms:

Early blooming period — blooming begins at the end of spring, beginning of summer; flowers,
as a rule, develop at the tip of quite thick vegetative sprouts, e.g. Koelreuteria paniculata, Styrax
obassia; their fruit ripens in summer (July-August);

Middle period of blooming — blooming begins in midsummer (for example, Rhamnus
frangula). Its flowering gives annually three growths, in correspondence with permanent sprout
growth. Flowers are gathered in bunches and develop in sequence with sprout growth in leaf pits.
The fruit ripens after 2-3 months from blooming, in the second half of summer;

Late blooming period — blooming begins at the end of summer, beginning of autumn
(Lagerstroemia indica, Hedera colchica);

Several generational cycles can take place in a season, at least more than one. Flowering
sprouts give several generations in one vegetation period, for example, raspberry (Rubus caucasica),
remontative varieties: Caucasian blueberry (Vaccinium arctostapylos), Dapne mesereum, some rose
varieties, etc.

Early-blooming and early-ripening rhythmic group — blooming takes place in spring or winter
and they give fruit in summer or early spring. Such plants are: dwarf cherry (Cerasus avium), apricot
(Armeniaca vulgaris), peach (Prunus persica), maples (Acer rubrum, A. saccharinum), etc.

Growth rhythm and its elements sometimes change together with plant age. The registration
of the direction of rhythmic change in ontogenesis is of great importance for the perspective of plant
development in new environment.

In our opinion, we should not evaluate and assess the success of the plant introduction process
without taking into consideration the introducents’ ability of vegetative propagation and vegetative
self-regeneration inasmuch as, finally, it is the state of the entire vegetative organ that determines
their ability to bloom and give fruit.

We consider a biomorphological method as the main criterion for the study of the vegetative
self-renovation of plants as this method is in direct connection with plants’ ability of self-
regeneration. The stronger the ability is, the more plausible the introduction quality and its nature
are. The results of the research conducted on testing plants in our conditions according to

phenophases on sprout system formation, structure and development and generally, on biomass
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showed that with these data they significantly differ from the data pof the plants originated in
different geographical regions.

The analysis of material on formation of cultural flora in different countries enables to
conclude that the gene-pool of cultural plants in Georgian littoral has been formed not only from
the wild plants of local origin but through cultivation of the plants transferred from the natural
habitats of other flora.

Phytocenological method of the study of introduction regularity is based on the analysis of
plant co-societies. The determination of synusial structure of phytocenosis, their types and
composition (dominants and edificators) give some idea on their relation to environment, life
strategy that finally shows the success of introduction process. Great significance is rendered to the
photo-periodic adaptation as well.

Generally, the study of plant introduction issues is mostly based on physiological research.

The materials on frost resistance elaborated by a number of scientists are not identical. One
of the factors of the reason should be sought in non-identical nature of bioclimatic or climatic
conditions.

We have conducted more or less study of over 100 species of plants of Australian origin. The
genera of eucalyptus, callistemon and acacia are studied in more details. Australian plants are
negatively affected by a sharp fall of temperature in winter and reveals counter-relation on seasonal
period of a year that is accordingly reflected on the rhythm of plant development.

The most frost resistance was shown by the plants of North American, Mediterranean and
East Asian flora.

During introduction sometimes the destruction of genetic sphere takes place that is reflected
in fasciation, proliferation of flowers.

In plant introduction it is also necessary to register the plants entering their generational
phase with age indication. Sometimes introduced plants begin flowering and fruiting at different
ages. Quite often the plants received from the seeds of one and the same origin plants from different
geographical areas begin blooming at different ages.

A number of plants that we have studied are characterized by long periods of blooming,
fruiting and leaf falling.

The observations have showed that the rhythm of seasonal development is in close connection
with weather conditions. Air temperature is considered as a leading factor that is expressed in sum

total of active temperatures and lighting.
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Agriculture

The Impact of Liquid Fertilizer and Growth Stimulants on
Citrus Unshiu Harvest and Fruit’s Qualitative Characteristics
in Conditions of the Red Soil

Shota Lominadze, Nunu Nakashidze

Summary

The citrus harvesting has been one of the leading positions in fruit breeding; however, in
the last years their production has decreased significantly. This was conditioned by the
deterioration of the fruit quality and the respective shrinkage of the market for sale,
consequently affecting the country and the nation in terms of economy. The measures such
as annually increasing application of the mineral and organic fertilizers aim at fertilizing
the weathered soil, increasing the harvest, and improving the quality of the citrus. Their

application would change the constituent of the macro- and micro-elements.

The article studies affect of the organic fertilizer (organic) produced in Georgia and biorag-
like growth stimulants (Gakhokidze #1, #2, #3) on the type of the Unshiu mandarin garden
that was planted the red soils of the Sub-tropical zone of the Black Sea in the Republic of
Ajara. It has been discovered that the measures mentioned above have had the positive
impact on the harvest. The usage of the liquid fertilizer has resulted in the increased harvest
by 40%, and with the use of the growth stimulants by 3-7%.

The results received in the frame of the research led to the conclusion that the average
harves increase of Unshiu Mandarin is 40% as the result of applying the linquid fertilizers
and growth stimulants in the garden in question; as well as the improvement of the
qualitative characteristics of the citrus, and when applying the Biorag-type #1, by 0.44-
0.77%. This justifies the assumption that in order to increase the harvest of the mandarin
in question and to maintain the ecological balance in the agricultural ecosystem, the
successfully applicable measure would be liquid organic fertilizer ‘Organica” and plant

growth stimulants.
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Economics

The Role of the Ajara Regional Scientific Center of the
Georgian National Academy of Sciences in the Development
of Education, Science and Business Integration Process

Aslan Devadze

Summary

Georgia has passed quite effective and successful way of science development. Most significant
was the period till 1990s. The results of Georgian scientific achievements were important within as
well as outside the country worldwide in different fields.

Owing to the political events since 1990s till today as well as economic processes, the process
of scientific development has slowed down, in some spheres even ceased. Many research institutes
or organizations ceased functioning or extremely weakened their material-technical bases, staff,
personnel, and what is more, the education, science and business integration level has reduced to
minimum.

The national science lost demand from business on application of scientific research results
whereas business lost possibilities to implement scientific novelties. Diversification has increased
from abroad at the country market through importing scientific researches in technological,
technical and other directions. And all this happened when the real potential of conducting survived
scientific research in the country enables to obtain serious results in case of properly conducted state
strategy.

The article deals with analytical evaluations of the education, science and business integration
state in the country and in Ajara region, the existing problems and the approaches and visions of
the Ajara Regional Scientific Center towards the ways of their solution. It provides a brief
description of the project that aims to obtain information from scientific-research, educational,
project and implementation organizations as well as business sector subjects, their systemic analysis,
formation of database and preparation of argumentative projects and programs on the solutions at
various levels.

The accomplishment of the project aims at broadening the involvement of the Ajara Regional

Scientific Center and increasing its role in the education, science and business integration process.
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History

Eden, which is the paradise
(From the historical past of Adjara)

Roin Metrevcli, Guram Lortkipanid/e

Summary
Russian colonial administrative clerk. I. Nebiridzc called Adjara the Eden in his diaries.
Archaeological discoveries confirm that, prehistory hunters and gatherers inhabited Adjara about
300 000 years ago.Thc inhabitants didn't move anywhere and the prehisiorical hunter- gatherers'
formation thus turned into food causing farming formation - which is called " Neolit Revolution".
Long scientific researches carried out by American and British scientists discovered industrial,

metallurgical centres of IV-III millenniums which manufactured metals. According to ancient
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oriental. Assyrian and Urartian written sources, the unions of Georgian tribes. Khalybes, Tiberius-
Tibarennians. Diaokhi - Taochians, Sasper Iberians and Colchians where the pioncercs of high -
quality iron production in northern Anatoly and southern Caucasus. At that time appeared the first
signs of early Georgian kingdoms. The fact of their existence is verified in Greek my thology,
particularly in the myths of the Argonauts and the Golden Fleece. The kingdoms included south -
west Georgia and Adjara. According to the Byzantine written sources it was known as Hagar.
Georgian national chronicles report, that in IV-III BC it was a separate ruling unit, the sixth
administrative principality, Sacristavo. In Antic and Roman times the economic and cultural
prosperity took place. Milletian settlements contributed much in developing international trade. In
Kobuleti - Pichvnari. at the river Choloki estuary Georgian - British archaeological expedition
discovered Colchis - Greek necropolis, which appeared to verify the fact of peaceful coexistence
between local population and immigrated Greeks. The expedition excavated the graves full of riches
of Colchis and Greek nobles. Among the reaches were found interlocal golden, silver, copper and
bronze coins. The excavations confirmed, that in developed commodity and monetary relations
minting Colchis coins so- called “Kolkhuri Tetri" were in leading position! V-III BC).

From the strategic point of view the coastal part of Adjara became important to Rome. The
wars with Kingdom of Pontus had a certain influence on Georgia with its south - west provinces
and Adjara as well. Roman garrison was placed in Gonio-Apsaros. Roman military maps of those
times represented the strategic points of Georgia with Adjara as traditional part of Georgian
kingdom- as the administrative and territorial unit.

According to written sources and archaeological data, Adjara reached economical prosperity
in X-X1V AD.Grcat variety of construction ruins - cathedrals, churches, monasteries, bridges and
forts, etc. verify above mentioned.

The most difficult period started in XV century, when Turks reigned over Adjara. Turk
domination ended in 1878 when Russians defeated Ottomans. Adjara finally returned to its

historical mother-land, Georgia after San Stcfano armistice.
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History

Georgian Democratic Republic and Russia-Turkey
Geopolitical Interests in 1920-1921

Nugzar Zosidze

After the mutiny of the independent Georgian government one of its top priorities in the
foreign policy was establishment of friendship with the neighboring countries. The policy envisaged
to resort to the international legal principles to regulate and sort out territorial issues. Government
of the democratic Georgia was trying to protect territorial integrity of the country within its
historical boundaries, however, it was a challenging enterprise due to the difficult foreign and
domestic political situation. Leaders of Georgia strived to keep the realis of the border regime which
existed between Russia and Ottoman Empire prior to the WWI. Meanwhile, the Ottoman Empire
rejected the plan, pointing out to various international legal aspects. The major of them was the
Brest Peace Negotiation, signed during the times when the nascent Soviet Russia was in the most
unfavorable condition.

In 3 March 1918 Soviet Russia, Germany, Austria-Hungary, Turkey and Bulgaria signed a
peacemaking treaty in Brest- Litovsk, comprised of 13 articles.

According to the paragraph 4, the Soviet Russia was obliged to meet all the terms imposed by
the agreement. The agreement itself, as having mentioned, imposed too many terms to Russia.
Primarily, Russia had to immediately withdraw its army deployed in Eastern provinces of Anatolia,
and to return the territory to its ex possessor.

“Russian troops must also immediately leave the regions of Ardagan, Kars and Batumi. Russia
will not be interfering in the new organization of statehood-legal and international-legal
interrelation of those regions, and will give the population the right to establish new regulations in
reconciliation with the neighboring state, especially with Turkey”(1,121).

G. V. Chicherin, deputy public commissar for the international affairs of Russian Federation
assessed the Brest-Litovsk agreement regarding Transcaucasia with the following words: “The
territories, which can be affected with the worldwide terms are divided into five
categories...however, there is other quite another category too: these are Kars, Ardagan and Batumi.
The agreement does not specifically stipulate that Russia surrenders these territories. Russian troops
just leave these territories, and Russia will not interfere in the new arrangement of their statehood.
The new state building will be a matter of agreement with the neighboring country, with Turkey,
specifically. In this particular case, annexation is more disguised than in the first case, however, its
essence remains the same (1,667).

(In the first category, the report meant the territories which irreversibly were detached from

Russian state — N. Z.). In order to accurately assess this agreement, one should assess the Chicherin’s
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words — “Here it is — the agreement signed forcibly and under pressure, with a gun targeted on the
forehead”.

To sum up, we can say that the conference exposed the actual chaos of the Russian Empire of
those times. The Brest agreement — is an example of imposing the unfavorable terms upon a
weakened and isolated state.

In 26 May 1918 Georgia announced its independence. In 28th May, Georgia, with the status
of the independent country, signed the first agreement with Germany which accounted for the
priorities of their relations and cooperation. Germany recognized Georgia de facto. There, the vogue
guarantees emerged in regards of preserving territorial integrity, however, it is worthwhile to note,
that Georgian-German relations were determined by the Brest Treaty, which both parties
recognized.

Following the agreement signed with Germany, in 4 June 1918 there was another - Batumi
friendship treaty signed between Georgia and Turkey. Based on the treaty, the new territory,
spanned from the river of Choloki to Abastumani (the borderline aftermath the Russia-Turkey was
in 1877) the Ottoman Empire regained back as a “Grand Vilayet of Gurjistan”(2,473-474).

Thus, the agreement reflected political and diplomatic defeat of Georgia.

...The Ottoman government showed that the Brest-Litovsk agreement between Russia and
Turkey was canceled (12, 51) (5, 490-492). This is the overview of Georgia-Turkish relations in 1918,
tightly interwoven with the difficult international politics.

Nonetheless the defeat of Germany in the WWI, Georgia’s striving towards Europe was still
strong. During two years, Georgian delegations did their best, not sparing the energy and time to
attend European political meetings at various levels to reach de jure recognition. In response, there
were made promises with no prospects. The foreign policy of the Georgian Democratic Republic
towards the European states was yield the desired outcomes. It’s necessary to mention, that the
victorious states which entered the Antanta, failed to give an accurate assessment to the Ottoman
Empire, neither they were able to form a fair relation. It followed with a reaction in response.

The Ottoman Empire bitterly suffered defeat in the WWI. The hazardous policy against the
Turkish statehood was launched with the open threat to territorial integrity. However, the Turkish
people would not endure the prospect of enslavement, whose resistance flew into their national-
liberation fight against the conquerors. The fight organizers were the patriots, a group of the
national bourgeoisie, intelligentsia and officers.

Soon, a young general of the brigade, Mustafa Kemal-Pasha distinguished himself among the
highest ranking officers, who became the leader of the Turkish people in their struggle for
independence (11, 113). In April 23 1920 Mustafa Kemal-Pasha was elected representative of the
Highest National Convocation of Turkey and Head of the Turkish government.

Mustafa Kemal’s government took a course towards closer cooperation with the Soviet Russia,
as a strategy in the battle with the Antanta. In 26 April 1920 after three days since opening of the
Great National Convocation of Turkey Mustafa Kemal formed a cabinet and addressed the Soviet
government with a formal letter containing a request of establishment diplomatic contacts and of
assisting Turkey.

The assistance to Turkey by the Soviet Russia, having succeeded in the proletarian revolution

meant establishment of Russian influence in the region. Therefore, the Soviet government
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attentively approached to the aforesaid request made by Turkish party, and despite the limited
facilities, decided to immediately assist Turkey with the military and financial resources (7, 675).

Assistance to the new Turkey meant for Russia’s strengthening of its position and influence
in the region with paramount importance. At the same time, the friendship tie, established by the
Russia with the Kemal-Pasha’s government indicated implementation of the new foreign policy by
Russia. At that stage, it was beneficial for the government of Angora to establish tight ties with the
Bolshevik Russia. Not surprisingly, they approached with understanding Russia’s plans in the
Transcaucasia.

Russian interest in strengthening relations with the strategic partners in Angora was deep
enough to ignore a request coming from England (at the initial phase, it signaled hope that Soviet
Russia and the Great Britain could negotiate) to introduce a preamble in the draft agreement about
cessation assistance to Turkey on Russian part (21, 118-119).

We believe, that the union, established between the government of Russia and the
government of Mustafa Kemal, was not based single handedly on the utopian idea of the world social
revolution. The primary meaning of the new foreign policy meant sorting out the Caucasus-related
problems in favor of Russia. In particular, it meant sovietization of the Transcaucasian states in order
to annex them to Russia. Beyond this, there was a prospect of exporting socialistic ideology under
the aegis of proletarian internationalization (13, 32). In this strategic plan Turkey was a specific
target, what was reflected in the follow-up events.

In the Nota sent to the soviet government in April 1920, the government of Angora dealt with
the issue of Batumi region.

In response of 3 June 1920, the Soviet party promised an aid to Turkey, which was involved
in the military conflict against Antanta, however, they neither agreed nor disagreed to comply with
the Turkish claim.

“The Soviet government would with pleasure introduce with the basic principles of the new
Turkish government foreign policy, which is headed by the Great National Convocation in Angora.
These principles are as follows: ...4. The decision made by the Great National Convocation to
provide the Turkish regions of Armenia, Kurdistan, Lazistan, Batumi region, East Thrace,... the
right of self-determination of their future. Naturally, the Soviet government means that in these
regions free referenda will be conducted with participation of the refugees and emigrants...” (6,
554) quote from the response.

In 25 1920 Georgian Minister of Foreign Affairs Eugene Gegechkori applied to Giorgi
Makharadze, Georgian Ambassador to Russia. The Georgian Minister reminded the Ambassador
about the response Nota sent by George Chicherin to Mustafa Kemal —Pasha and mentioned, that
with that document, the Soviet government established a relationship with Kemal-Pasha, providing
the information about Russia’s approach to the Batumi region and settling the issue through a
referendum.

In Gegechkori’s opinion, that counter opposed the Peacemaking Treaty, according which
Batumi and the surrounding territories are considered integral parts of Georgia (it referred the treaty

between Georgia and Soviet Russia signed in 7 May 1920 - N. Z.)
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George Chicherin, in his response to Sergey Kirov, Russian Ambassador to Georgia explained
that the Nota, addressed to Kemal-Pasha used a quotation extracted from the Great National Pact of
Angora which did not reflect the opinion of the Narkomat of Russian Foreign Affairs.

As is seen, the relationships between Russia and the Kemal’s government entered the new
phase of activities. Subsequently, at that stage, it would be inappropriate on behalf of Turkey to
claim the territories from Georgia. There also was a question of establishment of diplomatic relations
between the two states.

In 13 1920 Colonel Kazim-Bey, a formal delegate of the Ankara Government arrived to
Georgia. In his interview to the Georgian mass media he said that “the Government of Angora would
like to see Georgia integral and strong, Georgia deserved our sympathy”(22).

The Georgian community was very optimistically assessed the initiative of the Turkish party,
however they did not lose the common sense and the ability of clear vision of the real situation.
The basis of the good neighborly relationship between Georgia and Turkey was recognition of
Georgia’s independence within the borders set through the Russia-Georgian agreement of 7 May
1920. As a result, the Georgian community formulated the following point of view: “We believe in
the promises of Angora, and the friendly hand of Mustafa Kemal-Pasha will not hang in the air”(23).

The situation of the 1920 made Russia rethink open occupation of Georgia. Moreover, the
Soviet government called on Turkey to take into consideration the peacemaking agreement of 7
May 1920 between Georgian Democratic Republic with the RSFSR, according to what Russia
recognized the integrity and independence of Georgia (This agreement provisioned Batumi region
an integral part of Georgia — N. Z.)

“The Soviet government would presume favorable, for the best interests of Turkey and
Russia, to conclude a peace treaty between Georgia and Turkey on the basis of Russia-Georgian
agreement”(7,393).

Therefore, the relations between the government of Russia and Mustafa Kemal’s Cabinet
switched to another phase. Despite the peace initiative of the Turkish government and the first step
made towards establishment of diplomatic relations with the neighboring country were very
optimistic, it was clear that another “key” of peaceful relations was in the hands of the Northern
neighbour. This was a reality, to which the Georgian government did not give much heed.

In 31 January 1921 the Georgian delegation arrived to Turkey. At the same time, Consul
General of Turkey visited Tbilisi. The Georgian party consisted of many delegates of various ranks.
In 8 February 1921 Georgian Ambassador visited Mustafa Kemal with a formal visit. How did the
sons of the future republic of Turkey see the relations with the neighboring country? This is clearly
formulated in the Ata Turk’s response.

“Georgia and Turkey feel not only mutual empathies, but also see common goals. We need
strong and independent Georgia” (16, 152; 20,56-57). Unfortunately, the consequent event, caused
with the objective and subjective factors, did not prove that the good wishes held true. However, it
is necessary to mention that there always were supporters of Ata Turk’s approach in the neighboring
country (for instance, Bekir Sami, Minister of Foreign Affairs of the Angora government). 8
February 1921 turned into a date of Georgia’s de jure recognition by Mustafa Kemal Ata Turk.

In 11 February 1921 the Red Army invaded Georgia. In 15 February troops of the Red Army

took its route towards Azerbaijan. The beginning of Georgia’s annexation was a conflict in the region
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of Lore. The sieged Georgian army could not any more resist the siege by the enemy. The Georgian
cadets fought a heroic fight at the region of Tabakhmela, Georgia, but they failed to stop the
adversary, and they had to surrender Thbilisi. On the second day of invading Georgia by the Red
Army, the Ambassador of the Angora government to Georgia — Kazim-Bey stated decisively:

It is in our interests to cooperate with the independent Georgia, and in order to reach this
goal, we will even fight against the Bolsheviks. This is the opinion of our government”.

N. Jordania, the head of the Georgian government had a transient hope that he would settle
the Russia-Georgian issue with the aid of Turkey. With this purpose, the Georgian Ambassador in
Ankara, Svimon Mdivani was assigned to start negotiations with the Kemal-Pasha’s government.
The following days of the negotiations were very intense. It was becoming clear, what Turkey was
craved to get from Georgia. It was an unexpected turn in the situation and gave a specific hues to
the Georgia-Turkish relations. Turkey made the first territorial claims in 18 February, 1921. Turkey
demanded from Georgia Artvin and Ardgan regions.

In regards of that, Svimon Mdivani pointed out in his Nota of protest, that “Your planned
military deployment of the troops in the Ardagan and Artvin regions without the prior agreement
with our party is a repetition of the same historical mistake, which made Georgia, as a result, seek
protection in Russia (25; 15,95).

The specific interest is a telegram of the acting Minister of Foreign Affairs, Kote
Sabakhtarishvili, to Svimon Mdivani dated with 18 February 1921, of which we learn that Georgia
was ready to surrender Ardagan and Olti regions in order to protect Batumi and its surrounding
areas. The Georgian ambassador was instructed which territories Georgia could give up at that given
moment. Therefore, Ardagan and Oltis were those two regions. However, the Turkish party was
not satisfied with the response and claimed not only rendering of the Artvini region, but also
holding of a plebiscite in Batumi (4, 2).

Consequently, this circumstance created a specific background in the Georgia-Turkish
interrelations. In the Nota, submitted by S. Mdivani to the Deputy Minister of Foreign Affairs
Mukhtar -Bey regarding the render of Ardagan and Artvin provinces, the Georgian party clearly
stipulated that the Eastern Front’s commander-in-chief of the military forces “received directives to
secure return of the aforesaid territories to the homeland”(11, 103).

Georgia was unable to carry out military operations in two fronts at a time. The decision was
made to throw all the troops to fight with the Bolsheviks, therefore, in 20 February 1921 the
Georgian commander-in-chiefissued an order to withdraw military forces from Artvin and Ardagan
(15,96). However, the Turkey claimed more.

Alli Fuad Dzhebesoi, the Turkish Ambassador to Russia submitted a Nota to George
Chicherin, explaining the occupation of Ardagan and Artvin by Turkey as naturally issued as a result
of the National Pact of Turkey regarding the three borderline Sanjaks. In the Ambassador’s opinion,
“this occupation takes a meaning of material aid of the Turkish troops to the Georgian workers, in
their struggle for freedom against the Menshevik oppression (7, 556).

The claims of the Turkish party were continuously increasing. Upon the Red Army annexed
Thilisi, Kazim-Bey turned to the Turkish Commander-in-Chief of the Eastern Front, Karabekir,
with the plea of taking Batumi (16, 176).
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In 9 March 1921 the General Headquarters of Turkey ordered Kazim Karabekir-Pasha to
occupy Georgian territory and prevent the Red Army’s entry to Batumi (17,182).

Despite Moscow’s decision, Batumi to remain within the Soviet Georgia’s borders, the
Ottoman troops still were moving ahead. In 10 March after the Artvin and Ardagan were controlled
by them. Soon Turkey deployed its troops near Batumi. The city panicked and it became a reason
of the adversary’s rapid advancement. In 11 March the Turkish army entered Batumi.

Askers appeared in the streets of Batumi, commanded by the Colonel Kazim-Bey. Having
overcome the weak resistance, Turkish army occupied the major government offices and Kazim-
Bey proclaimed himself the Governor-General of Batumi and the adjacent regions. The first order
of the Governor announced Batumi a region annexed to Turkey.

In 18 March a blood shedding battle broke out in the outskirts of Batumi. The military actions
in the city developed in two directions. In the direction of Kakhaberi — headed by the General
Varden Tsulukidze and in the direction of Stepanovka, and Fortov Anari, headed by General Data
Artmeladze.

The ultimatum sent by General Giorgi Mazniashvili to Kazim-Bey, giving one hour to
withdraw troops from the occupied fortresses was left unanswered. The battle resumed again. The
Turks were especially persistent to protect the castle of Bartskhana, which controlled the railway of
Batumi. In 19 March the battle resumed to eventually end in 19-20 March with the victory of
Georgians. The courage of the Georgian troops didn’t leave the opportunity for Turks to keep the
important fortitudes of Batumi, The city was then “cleaned” from the enemy.

The Kazim-Bey’s adventure failed and he, along with the troops deployed there, had to
withdraw.

In 13 October 1921 the Kars Friendship Treaty was signed by Turkey, on one side, and
Azerbaijan, Armenia and Georgia on another side. During the paperwork processing. Russian factor
had a decisive impact to keep the strongly established North-East borders of Turkey. We adhere to
the opinion, that exists in the Georgian historiography, that the Kars agreement was a continuation
of the Moscow agreement of 16 March 1921.

According to the international law this was its defect (9,240). But the main thing is that
Georgia managed to preserve Batumi and the region of Batumi. We share the opinion of the
outstanding Georgian historian professor L. Toidze, who justifiable thought that legal settling of the
Batumi and Batumi region’s (as an integral part of Georgia) issue was preconditioned with the strong
and unwavering (19, 193) position of the Soviet Russia.

Summing up, we can point out that inaccurate political course of Antanta in regards of Turkey
which they elaborated following the WWI meant demise of the Turkish statehood. However, it
invoked powerful national-liberation fight with the leadership of Mustafa Kemal Ata Turk, which
encouraged closer cooperation of Turkey with the soviet Russia. The relations between Russia and
Georgia, Georgia and Turkey reflected the difficult international conditions of the afore analyzed

period.
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History

Recent Archaeological Finds in Ajara

Amiran Kakhidze

Summary

A new stage of archaeological research begins in Ajara from 2012. By the initiative of the
Ajara AR Ministry of Education, Culture and Sport and financial support of the newly founded Ajara
Cultural Heritage Preservation Agency, together with solving a number of problems (delivery of
the Pichvnari archaeological base as well as noble-metal artifacts stored in the bank to the Batumi
Archaeological Museum, accomplishment of modernized projection and rehabilitation works at the
Batumi Archaeological Museum and Gonio-Apsaros Archaeological-Architectural Museum-
Reserve and their equipment with relevant inventory, opening of gold treasury and ceramic
workshop at the Batumi Archaeological Museum, etc.), wide-scale archaeological field works have
been conducted. The recent finds have significantly enriched the treasury of our country as well as
of the world culture.

Pichvnari — this model monument of the Georgian littoral - is a traditional object of
archaeological research. The field works continued on vast cemeteries in 2014. Firstly, we should
mention the local cemetery of 5th century (about 475 graves have been studied). According to the
well-preserved inventory found in the burial complexes it is confirmed that by the mid 1st
millennium BC the process of forming the early-class society, urban and coin civilization and the
layer of merchants had already been finished; at that time they have close contacts with different
centers of the Classic, namely, Greek world. Numerous and diverse inventory shows that their
makers and consumers have good and refined taste. In the Classical period the Colchis culture is at
the highest level of its development. The area under research represented one of the most advanced
and developed parts of Colchis with high agriculture, craftsmanship, pottery, construction and

jewelry art.
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The Greek necropolis in Pichvnari is the only monument in Transcaucasia so far directly
connected with the Greek ethnos. Well-preserved burial complexes and ritual courts (over 500
burials of 5th-4th centuries BC have been studied) provide rich material for the study of the relations
of legendary Colchis with the Classical world, namely with Athens. Our finds attract the attention
of the scholars of Antiquities worldwide.

The expansion of the Greeks and Macedonians did not directly touch the first Georgian states
— Colchis and Iberia. Nevertheless, the direct contacts with the Hellenistic states concluded our
country into the Hellenistic sphere. In this aspect, the Pichvnari cemetery of this period again
provides with rich material (345 burials have been studied). Local Colchis people used to control
the Transcaucasia main road from the Black Sea littoral to India.

Archaeological field works have been renewed on the Batumi Fortress territory as well. Hill
Settlement of the Batumi Fortress is of great significance for the study of the origins and initial stages
of modern Batumi that might have started from 8th-7th centuries BC. The ancient material finds
(the end of 7th ¢ — beginning of 6th century BC) reflecting relations between Colchis and the Greek
world have only been found on this monument so far. With the latest excavations we have studied
the cultural layers reflecting 6th century BC and late medieval periods.

In 2012, in the Choloki and Natanebi rivers basin, 10 km away from the littoral zone, within
119 m depth, the remains of a late Hellenistic merchant ship: stern, mast, helm-tiller, hull-facing
log, iron pitchfork for putting spades in, stones used for balancing, a clay amphora, a pot, a jug and
other details. Such kind of expressive materials has been unfamiliar for our reality before. Therefore,
some new aspects of research work have emerged. We intend to make a reconstruction of the ship.

Gonio-Apsaros is one of the splendid monuments of the Black Sea littoral. Even Heinrich
Schliemann became interested in the monument in 1880s. In the twenties of the last century the
famous scholars Nicholas Marr and Theodor Uspensky received an open (permission) paper from
the Russian Imperial Society for conducting archaeological excavations in Gonio-Apsaros. However,
due to certain circumstances the idea remained unaccomplished. It was only in 1970s that the
expedition of the Batumi Niko Berdzenishvili Research Institute of the Georgian Academy of
Sciences could conduct the first field works there. Gonio-Apsaros research activities gained wider
range and systematic character from 1994 when the Gonio-Apsaros Museum-Reserve was founded.
The expedition from Warsaw University joined the excavations from 2014.

Very promising is the initial stage of the study of the wine cellar located in Chaisubani,
Kobuleti municipality. We have already discovered three early Medieval long-pitchers. Similar
samples have been unknown before. Their analogies can be found among the materials of Southern
Black Sea littoral (Arhavi, Of, Synop). The new finds are distinguished by shape and ornament
motives.

Archaeological excavations have been held in the following villages of Khelvachauri
municipality — Simoneti, Erge and Jocho ritual and cult monuments. The new finds are of great
importance. It can be supposed that, like Chorokhi-Acharistskali area, this part had also been an
advanced place in the Middle Ages. Here, through Akhalsheni-Jocho and Erge, a hisyorical road
was passing that connected the coastal zone with Tao-Klarjeti (historical southern Georgia).

Traditional archaeological excavations have continued on the cult monuments of the

Acharistskali gorge. This time the research was carried out on the church site and cemetery area in
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the village of Furtio, Shuakhevi municipality. The church remains were excavated and 12 pit-
burials. According to the ceramic ware and a Qa’anic coin found here, the monument can be dated
to the 13th century.

In 2013 a very interesting Roman treasure of 1st century AD was accidentally found in the
village of Kapandibi. It contained specimens of jewelry as well as toreutics: gold twisted bracelet
with gems, trapeze and crescent pendants of completely new shapes (6 samples), a buckle and a
crown. The specimens are decorated with colored gems: traditional granulation technique is widely
used. From the toreutics samples a high-quality silver goblet and a kantharos should be singled out.
It seems that the jewelry techniques reached high stage of development in this period too.

It should be noted that in the places of treasure excavations, the expedition confirmed the
existence of a contemporary quarry as well. According to the stone quad sizes we can conclude that
the quarry was used during the Gonio fort construction.

And still, the main novelty of the recent years is the discovery of the ancient centers of bronze
metallurgy on the territory of Ajara. The can preliminarily be dated to the 3rd-2nd millennia. So
far, by 2014, six such monuments have been found only during the survey works. Naturally, further
research will undoubtedly increase their number not only in Ajara but in the nearby regions as well.
Recent discoveries confirm that dismembering-crushing-smashing to pieces of the raw material
brought from the Minor Caucasus ores rich in colored metals took place in stone bowls in furnace-
workshops for acceleration of the melting process. We have at hand quite rich artifacts in the form
of stone bowls/toughs and mortars on the one hand and on the other hand, toughs of various sizes
scratched or cut out on the cliffs and rocks of the river gorges (Kinkisha, Chakvistskali, Sarpi,
Charnalis Murvaneti, Tkhilnari-Bolokostskali, Simoneti-Jazigoli, Katsikedi-Lomkedi, Chkhanapura,
Kapnistavi-Kurghele, Gogadzeebi), in which the same process was conducted using the water
energy. In some places, about 26 stone bowls are cut out on one monument only. We have also got
stone hammers. All this indicate that the local professional metallurgists developed metal smashing
into an industrial level as early as in the Bronze Age. At the same time, there is an impression that
similar wide-scale works might not only been conducted for the local demands and requirement
but for the international market as well. Considering the earlier data as well as recent finds, a
question arises concerning our ancestors’ participation in the formation of ancient Mesopotamian
and Anatolian civilizations. It seems that the Chorokhi river basin really represented the world
center of ancient metallurgy. Undoubtedly, the study of this topical issue comprising diverse aspects
is very promising.

International contacts further increased in 2012-2014. Joint expeditions and grants unify the
scholars from England, Poland, Moldova, Romania, Bulgaria, Greece and Turkey. On 17-20, 2014
an international numismatic conference was held.. It should be noted that the material culture
monuments found as a result of archaeological excavations enter the scientific circulation on time.
Apart from numerous articles, vast monographs were also published: Ajara: Past and Present, Results
of excavations in 2012 and 2013; Pichvnari V: Results of Greek Colonization of Eastern Black Sea
Littoral, 2014; Pichvnari VI: Results of the Georgian-British Archaeological Excavations in
Pichvnari, 2014 (in English and Georgian).
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Linguistics

Samkhruli Dialects of Georgian Language and their Spread
Area

Mamia Paghava

Summary

Samkhruli dialects of Georgian language comprise Ajarian, Shavshetian, Klarjetian and Tao
dialects. Historically all four dialects have been spread in the Chorokhi Ravine, although for the last
century and a half they have been further spread due to Muhajiring, resettlements inside the
country and eco-immigration. Those who were displaced from the Chorokhi “countries” did not
mix up with each other or the locals; they had created their villages in the new country; thus we
are looking for the Samkhruli dialects in the villages where people resettled due to Muhajiring or
other various reasons.

- Ajarian dialect is spread in Ajara (Ajaristskali Ravine (Ajara within the narrow meaning),
Batumi, Kobuleti) as well as the settlements of Zemoajarian eco-migrants in the regions of Georgia.
Ajarian Muhajirs (from the Ajaristskali Ravine), Muhajirs from Kobuleti and Batumi had created
their own villages in Turkey. More concretly Ajarians created 67 villages, Kobuletians -22 and
Batumians-3 (totally there are 92 Ajarian villages in the Turkish Republic).

-Shavshetian dialect is spread in historical Shavsheti and Machakhela as well as outside
Shavsheti in the settlements of Shavshetian and Machakhelian Muhajirs in the Regions of Turkey.
Shavshetian Muhajirs had created 10 villages in new habitat and Machakhelians -40. Inhabitants of
the settlements have been preserving the ancestors’ dialect and their way of life until now.

_ Klarjetian dialect is spread in historical Klarjeti, in the lower part of the River Chorokhi
(Artanuji, Artvini, Borchkhi and Murguli regions) and in Georgia, Mirveti, Maradidi and Kirnati
(the municipality of Khelvachauri, Autonomous Republic of Ajara). Georgian language had been
forgotten in the regions of Artanuji and Artvini, whereas has been preserved in Borchkhi and
Murguli regions and Georgian Klarjeti. Klarjetian dialect is still preserved by the descendants of
Klarjetian Muhajirs in 75 villages established in different provinces of Turkey.

Note: future study might reveal the increased number of the villages of Muhajirs in the
Republic of Turkey.

-Tao dialect is spread in historical Tao. Nowdays Turkish language happens to be spoken by
the major part of Tao whereas the minor part speaks Georgian language.

While investigating every Samkhruli dialect we consider Turkish as well as Georgian part of

the “Country” and the speech of people left as Muhajirs from the relevant parts of the country.
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Linguistics

On the Syntactic Qualification of one Member of the
Sentence in Georgian

Natela Partenadze

Summary

The passive form of the participle that follows the determinant has two functions: it is either
appositive or a member of a sentence, adverbial clause of manner. It serves as an appositive when it
follows a nounal member and provides some additional information about it, is marked by a pause
and intonation (manifested in the form of commas), and may agree in case and number. For example:
53M0dLoL 355900, MZoASRS30(3JOYWDO, s533509M9dbI6 “Fy39@ 3O MELOL; Im3MH0zgbo,
03960035050900wbo, 00MdMm©b6. When unmarked by the pause and the intonation (thus, no
punctuation marks are in place), it is related to a verb and shows the manner in which an action is
performed by a nounal member (even immediate), it is adverbial clause of manner. It no longer
refers to a noun. For instance: m®03gMo 53MIHOEO ©IQOMEs; 85930 3635000
39MOs; 603 3933003900 doLRIMIOdMPS ©YEIL; 353830 MZoGIWOIBFIGOWO Y39IMS
39339000¢U. All the aforementioned sentences have passive form of the participle in nominative
case serving as adverbial clause of manner. This is also seconded by the fact that these forms may
also be in instrumental case, such as: m%03ggM0 53OHIHOM IOM; 5330 M93250MPOJIOM
B3OWMOEY; 853030 MZ9CIOEI(3IB30M Y39OMWS 35339000l; dobs dm3Mdsgdom MLdgbos
ROMLYdIOL Lowyds®U; and their questions are how? and not what kind?

Therefore, the member that is connected to the verb as predicate is still an adverbial modifier,
since one and the same member of the sentence cannot have different functions.

This might lead us to the extreme opposite. If such forms are called predicative attributes,
which characterizes an object and an action performed by the object, it should be syntactically
related to the predicate represented by a verb as well as to nounal member of the sentence. Thus, in
a simple sentence with the so called predicative adjectives the number of pairs matches the number

of members, rather than the total number excluding one, which contradicts the general rule.
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Linguistics

Pragmatic Analysis of Calque Phrases in Samkhruli
Sub-dialects

Nana Tsetskhladze

Summary

Samkhruli sub-dialects are rich in calque (or loan translation) phrases and phraseological
units: Kusurze darchena, kusuris chuqveba, bezarze mosvla, khatris asheneba, tsodvebi gava
meidanshi, iuzis mitsema, pitis mitsema, khishmis chama, kappa aghar sagmobs... arrangement of
phrases according to other language rules is the change of speech psychology as well. More often
loan translations are observed in motivated verbal phrases. The comparative analysis showed that
the pragmatics of calque phrases in Ajarian dialect and Muhajir speech are rather different. In
Mubhajirs’ speech stylistic device — synonymic parallelism — is more distinct: calques, Georgian
phrases, Georgian words, sometimes Turkish ones are used side by side. If it were not for the
common particular feature of some Eastern languages for this type of understanding a phrase, we
might have supposed that this device is applied by a Muhajir only when talking with a Georgian.
Bilingual speakers take it from the dominant language and simultaneously, Georgian phrases emerge
in his consciousness. Calques need no explanation in Ajarian dialect whereas in the speech of
Muhajirs’ descendants the influence of oriental languages and bilingualism should precondition
clarification-explanation of calques with synonymic parallelisms. The study of the issue is topical

from bilingualism and psycholinguistic aspect.
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Linguistics

Verbal Forms in “Hamidie Georgian”

Maia Kikvadze, Rusudan Saginadze

Summary

The article deals with the verbal forms survived in the speech of the Muhajir descendants
exiled from Kobuleti now living in the village of Hamidie of one of the districts of the city of Rize,
Fazar, in Turkey.

The village is surrounded by Turkish-speaking space. Therefore, it is natural that many things
have changed in the speech of the Hamidians, conventionally called the “Hamidie Georgian”. They
have a mixed vocabulary. The native language is familiar only for the elder generation. The middle
generation understands Georgian but cannot speak whereas the young generation is not aware of
the language of the ancestors at all.

The “Hamidie Georgian” has preserved such verbal forms that are generally characteristic to
the common Georgian language, especially to the speech of Kobuleti muhajirs. The basis of dialectic
forms are phonetic changes: assimilation (gimikharda, meetsoneboda, deilia... tsakhtes, deikarqa...),
dissimilation (laparikoben, melaparikebi...), loss of sound (izmen, momtaves, movda, moi, itkhva,
chaaketebiebda...), sound insertion (ezidvebodnen...), substitution (mokharchet, davazhendit...).

There are peculiarities in the paradigmatic system of the verb: plurality of S3 person is
expressed by —en suffix: mevden, geigtsen, dabrunden (perf.)... tsevdoden (imperf.)... -an suffix
expresses plurality of RS3 inverse verb: agvan, moaqvan... aqvan is used for animate actants as well.

The old situation is preserved in verb sub-series formation: imperfect conditional is preserved
(vperkhavdit, duurigebdit... deikvleboda, meetsoneboda...); in verb with thematic suffixes: a)
thematic suffix is compressed: iparvida, movkhrakvidit, movkharshvidit... b) without thematic
suffix is vachumdit, vasumdit... c¢) dakidviden reflects the oldest situation; d) —av / -ob: urtobden...

The following verbs are interesting from the lexical point of view: damosakhldes (be settled),
deitleboda (would consider), gaaketilshobiles (beautified), vihbit (we were doing), sheatatune
(slightly boil), motsikvos (would pick), pretsen (tear), gamoarchevs (will hatch), movda (gor
married), kitkhuloben (are studying), mometsa (married me)... synonymous phrases are: miachamet
|| daachamet; chame || pirshi cheigde; gaaketeb || ikneba.

In “Hamidie Georgian” the verbs with /s roots, like samkhruli dialect, are used with
direct literary meaning as well as with the meaning of settling down and living: aq kai gvarebi
izhden; mzhavanadzeebi aqze dazhden; me shviltan vzhdivar, amfer sakhlshi mozhda; stambulshi
davzheqit (H. Pasioglu).

The verbs with Turkish root are seldom met. What is found, is mostly conversed in Georgian

mould, e. g. da-vakirmizot (< Turk. Kirmizi = red).



BIbYHO Gadgdo ,3580009l JoGHorvyerdo” 141

Unlike other lingual units, the verbal forms in the Hamidian speech in Pazari are preserved

in Georgian moulds and diversity; it is well seen that foreign influence affected the verb in the least;

they are still firm today and preserve the mechanisms for saving the Georgian language.
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Linguistics

Cultural Memory

Marine Aroshidze

“The past is newly “opened” in the present, is
modeled depending on relevant circumstances”
(Assmann 2004:54).

The recent development of the social and humanitarian studies has demonstrated the cutting-
edge need for elaborating the fundamental concepts and categories of the interdisciplinary nature.
Thereof is the term ‘cultural memory’ that serves the prism through which an individual perceives
the society and thepath the latter took in developing. The authors of the monograph Bulgaria
through the Georgian’s Eye indicate that comprehension of one’s own past cultural experience
significantly determines the contemporary life of the society, its advancement; and the cultural
experience of the developing nation is reconsidered in the light of new circumstances and in the
context of the new knowledge (Aroshidze, Putkaradze 2013:35).

The cultural memory of the nation is recorded in various types of monuments. Frequently it
is reflected in memorial places and items, however intensive studies of interaction of language and
culture claim that the best mean of fixing and preserving universal form of cultural memory is
language.

The cultural memory is a less researched phenomenon in the Georgian science and culture.
Although the problem of memory/oblivion was the subject of interest for centuries, the
sociolinguistic approach is quite a recent direction the researches took.

Looking through the history of the study of this phenomenon the major developments and
findings can be briefly described as follows:

After Plato and Aristotle’s discussion on the memory and imagination (Aristotle on Memory
and Recollection) centuries passed before the research of the memory in sociological context was
again the focus of attention. In the middle of the 19thcentury a German historian Johann Gustav
Droysen established thesis that memory is the essence and necessity of the human and society
(Droysen).

In 1882, philosopher of culture Ernest Renan stresses in his famous speech What is a
Nationthat possessing common recollections (memories) as well as the common oblivion of certain
moments of the past is vital for existence of the nation (Renan).

The turn of the 20th century

David Emile Durkheim, the founder of the French school of sociology, in his last book The
Elementary Forms of the Religious Life (1912), describes the totemic cults of aboriginals of Australia.
He came to conclusion that in order to keep the stability of the commune, members of the commune

must feel the solidarity and historical succession of existence of their group, they have to remember
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certain matters in a certain way and forget some of the matters in an organized way. The society is
in need of not only the intellectual and emotional conformism of its members but also the “memorial
conformism”.

The founder of the symbolic interactionism in American sociology J.Mudd was one of the
first social philosophers who made the systematical analyses of the social role of the past. The past
is constantly being recreated and reformulated in changing present. There is no read-only past.

Thel920s

A French philosopher Maurice Halbwachs (student of Emile Durkheim) has developed the
theory of “Collective Memory” (memory and its social conditions), connection between the social
group and collective memory.

A German historian of arts, Aby Warburg studied the nature and functions of collective
recollections — research project Mnemosyne — the theory of social memory (its research through the
images, artworks — visual art symbols, concentration towards the study of the details).

Halbwachsand Warburg have transferred the issue of memory from natural sciences into the
culture; correlation between collective/social memory and the cultural identity of the society.

Between 1940s and 1970s

During the period of 1940-1970, memory (cultural, collective) has not been considered as the
social phenomenon in social humanitarian studies.

“Memorial Boom” in 1980s started with initiation of correlation between Memory and
Identity. Classical works “Remember: Jewish History and Jewish Memory” (1982) and “Place of
Memory” (1984-1992) by P.Nora.

Memory and identity in history of memory studies. Correlation of memory/oblivion and
identity was problematized from the beginning of memory studies, while oblivion in these studies
was mentioned before than memory.

In 1983 a collection of the articles “Invention of Traditions” published by E.Hobsbawm and
O.Ranger — discussion about the degree of flexibility of memory — the direction which emphasizes
their approach to the social memory got the name “the theory of memory politics”. Here, attention
is dedicated to the analyses of how the politically dominating groups are manipulating the images
of historical past and how do they manage to inspire the masses with the certain concept of history
which legitimizes their political goals. The researchers are trying to demonstrate how new traditions
and rituals are purposely established in accordance with the current political actual and need. In
fact the memory under these circumstances tends to be identical to the political ideology. Although
many questions arise, namely: how free are the people (especially the elite classes) to invent
anything they wish to? Are there any restrictions? And if not, how calm does it prove itself to be
unsuccessful in many situations?

Formation of ideology of what should be memorized and how should it be memorized, is the
crucial element for political supremacy and for a strife to gain that supremacy. Different groups,
especially in pluralistic democratic societies, establish different, many times contradicting to each
other versions of the past and campaign for their acceptance/recognition. Each way of formation of
memory can be faced with the “counter-memory”, “unofficial memory”, “opposing memory”. This
theory is discussed by M.Foucault. He is referring to “counter-memory” as the kind of form of

resistance to the dominating structure “government — knowledge” and also to the theories of the
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representatives of British school of cultural studies. In 1980es, the center of modern research in
Birmingham began to study the Popular Memory. It covered the popular memory of British citizens
about the Second World War. Differing from M.Foucaultsidea which emphasized the absolute
priority of official governmental discourse, British researchers were indicating more complexed and
dialectical nature of relationship between different types of memories.

End of the 20th century

Egyptologist Jan Assmann (University of Heidelberg)

The Theory of Cultural Memory (1992)

New scientific approach — History of Memory

Main types of memory:

Communicative memory (individual; group);

“Children-fathers-children” 80-100 years.Unformed, verbal tradition, initiates in everyday
life.

Cultural memory — the form of transmission and actualization of cultural senses;

fixation — texts, visual data, architecture, rituals, ceremonies;

The highest level of formation, takes centuries, has special keepers

(for example: priests).

Mimetic memory — remembering by imitating the actions;

Memory of “matters” that ties the person to the world he lives in.

Dichotomy: the history of facts - history of memory
(study of events) (study of recollections about the events)
History Myth

Jan Assmann: The past is rediscovered in present and is being shaped by the existing
circumstances of present.

Semiotic mechanism of memory - J. Lotmann; M. Bakhtin.

Collective memory forms symbolic universe which encircles the borders of community.
These signs become the signs of identification, distinctive marker of “identity”. Manipulation of
memory at the same time manipulates the identity.

Nowadays, in times of multiculturalism and globalization, the actuality of this matter has not
only risen but also gained theoretical measurements.

Despite the fact that recently research of social (cultural) memory has become large-scaled,
the issue of common forms of social organization of cultural memory (grammar-memory) has always
been beyond of researchers interests. Research of this issue is vital in order to analyze different
forms of identity politics, its intended or unintended changes, historical methods of their
manipulation.

The memory has the ability to structure the series of isolated events in a variety of structured
narratives. At the same time, the identical events might gain different meaning depending on the
plot structure the event happened in. In this process of structuring logical sequence can be
identified. First, considering the goals and the situation of present day time perspective can be
determined.

Memorymanipulation: limitationsofpossibilities
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Evidently, collective memory manipulation represents one of the most effective strategies for
“identity politics”, which allows create and even destroy some identities.

This leads us to conclusion that cultural memory and identity are correlated. The mechanisms
of memory and oblivion play the vital role in forming the cultural landscape. In addition to that,
formation of memory and identity politics can not be considered as something random. It is a process
of social-cultural formation under certain structural frames.

Cultural memory- is a collective phenomenon, however collective memories represent the
sum of individual memories. Consideration about collective memory being created by specific social
group and different factors taking part in its formation was first stated by Khalbvask. Such factors
he adhered to, for example, the process of interactive communication, traditions memorized by
religious groups, family traditions, especially aristocratic, where the memories of great ancestors’,
the deeds and dignity are kept with diligence. Furthermore, memory of each individual is not “
individual” in a general sense, as each individual considers himself a part of a specific group and
“recalls” in the context of his memory- the memory of the group is activated in the memory of
individual member. By collective memory he meant the factor that unites supporting group of his
identity. To support solidarity and unity it is necessary to remind it regularly. Taking after identity
needs sensation of continuity of history.

A collective memory should give a new interpretation to the past through adopting new ideas
and events so that effect of the novelty to be lost and the new to represent the continuation of the
tradition. Thus, the past is always reorganized in the collective memory. We live in the era of social
winds and changes: in the changeable present, we perceive our past in a new manner, which in its
turn form our future.

The collective memory forms coherent unity of the symbolic universum. Such signs become
identifying signs, the markers for distinguishing sign of “peculiar to them” . Manipulation of
memory at the same is time the manipulation of identity. The analysis of cultural memory requires
introduction of the concept of “cultural amnesia”. Memory and oblivion are two similar processes,
inseparable from the transformation of the collective identity. Memorializing, in other words setting
of the specific information by culture requires other information to be forgotten and vice versa,
when expelling into the oblivion after using actively one element of cultural memory, it requires to
be moved to the foreground and the others to be memorialized.

Cultural memory of nation is recorded in different types of monuments. Frequently it is
reflected in memorial places and items, however intensive studies of interaction of language and
culture claim that the best mean of fixing and preserving universal form of cultural memory is a
language. Every nation, every community have their own idea concerning the surrounding world,
people, important public historical events. Certain stereotypes are created in society as of their own,
concerning behaviour, tradition within their own cultural space, so concerning representatives of
the different linguistic and cultural space. Unsurprisingly, the same historical facts have inadequate
reflection in the cultural memory of different people, furthermore , considering the fact that various
events are held in each society, which contributes to memorizing the event or on the contrary causes

to forget.
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Linguistics

Pragmatics in the Non-Literary Translation

Nino Aroshidze

When speaking of quality of translation the first thing that everyone aims at assessing is how
adequate the target text is in relation to the original one. In other words, we check how close TT is
to ST in preserving integrity of ST, its content and form, the communicative intentions, style, and
pragmatic core of the ST.

However, some researchers, for example, Hervey and Higgins try to change an angle of their
observation of the quality assurance: ‘how many losses did the translation suffer?’ they ask rather
than ‘how ideal is the translation?’. In fact, whatever angle you take, you end up doing nearly the
same thing. You cannot measure how ideal the text is unless you have an idealmeter in your pocket,
and you never simply count mistakes translators make, but analyze what was or potentially could
have been problematic for translating: how qualified the translator was first to identify these
problems, how creative he/she was in finding a solution in each case, and how successful he/she was
in applying certain translation techniques. In other words, to what extend the translation suffered,
and what was done to compensate this damage.

So basically, translators have to answer one and the same question again and again: how
acceptable the loss is? For example, during informal discussion the translation is often more ‘quick
and clear’ than ‘scrupulously accurate and ‘print-perfect’. And so it was, it was an oral description
of a river water absorbing system, hence there was no real time and priority to find the exact
equivalents for words mesh and close valve; the interpreter simply translated them as gisosiand
urduliinstead of bade and chamketi. It could be considered as a crime against accuracy, but taking
into consideration that it was a technical sketch drawn in the notebook and showing the overall
concept of the system, it was clear that a certain barrier will be used in the water intake to screen
floating matters and not to close the opening, and a valve to open and close the flow will be used
and not an air valve. The idea of the designer was communicated successfully at that point, thus,
the loss was acceptable, and did not need any compensation or else. However the same words
required specific translation at a later stage when given in the detailed technical report. The same
approach applies to other layers apart of the semantic, such as phonetic, syntactic, stylistic, etc.
These are the levels at which you have to keep the source and the target texts adequate to each
other; and translators’ aim is to preserve these layers intact in TT. Eventually, translators have to
choose what is higher priority to them to maintain, and minimize translation losses in less
prioritized layers. Among the factors influencing it is the genre: the non-literary texts such as
technical, science, and legal texts (oral or written), and the respective business correspondence
convey mostly cognitive information, so naturally translators prioritize the semantic accuracy of

the text, and the style appropriate for ST (respective register of the vocabulary, syntactic structure,



Pragmatics in the Non-Literary Translation 149

format of ST); thus, it is not surprising that other aspects, like emotive value of the text is the first
thing translators are ready to sacrifice.

In spite of being classified as a genre dealing with more cognitive information and attempting
to remain as objective as possible, science and technical texts are not as neutral at the level of lexis
and style. Their authors do prioritize the meaning, but the form is not as neglected as many consider
and is not completely free of the emotive lexis and cultural nuances; this may be less reflected in
the instruction manual or the label describing the content of the peanut butter, but becomes more
vivid and even a close focus in written correspondence (in the technical context) oral
communication like formal discussions and negotiations, public presentations and advertisements.
These texts are often coloured with the emotionally charged words, similes and comparisons,
idiomatic expressions and metaphors. Some of them still sound rather tried and being untranslatable
directly (put on a thinking cap, cBer B koHueronens, chikhshimokceva), can be rather easily
compensated (provided that they are not too culture-specific). For example, the negotiator
defending his position expressed his concerns with some strong verbal images to visualize the
problem out of which none were interpreted. Unfortunately, translators/interpreters frequently
tend to shun less obvious elements like emotionally highlighted words, idioms, similes and
comparisons, and colloquial expressions and regard them as ‘aliens’ that stray from the cognitive
element of the text, i.e. general intention of the ST author; whereas, they build as we said less
significant but essential part of the text — the authors intention to convey something beyond the
mere meanings and ideas, but to create the certain mood, show the attitude, and appeal to the
recipients. For example, ‘it will be as dangerous as putting a hand in a beehive’, ‘It smells cheesy’,
etc. were interpreted as rather plain it will be dangerous’, which made the speaker sound boringly
repetitive and less convincing. Though after some time the interpreter finally caught up with the
figurative and colloquial language; he even tried to compensate the previous mistranslations by
transforming one of the non-figurative phrases into ‘esigivea, racdatvisbunagshiamovyottavi’. At the
level of lexis the phrase was modified and location within the text was shifted, but the modification
allowed to maintain the overall meaning and at the same time pragmatic value of the text.

However, you cannot just be losing something all the time without eventually effecting the
ST/TT, and since no one feels like being a loser, translators try various techniques to avoid this
‘honorary’ title. While the most creative and even miraculous solutions are found in translation of
fiction, non-literary translation shares the same approach one of the most applied technique:
compensation. Eventually, translators lose, but when they lose a little here, they compensate a little
there, and that is how it works no matter what genre you deal with. Although, as we said, specific
factors such as the genre and the communicative intention of the author, may determine how
necessary it is to compensate certain losses: more needed when translating fiction, less in a scientific
text or business correspondence, and even less in instructions for using an iron.

In brief compensation is a translation technique when some elements of the meaning,
pragmatic meaning, and stylistic aspects are not adequately kept and are transferred by different
means, and not necessarily in the same segment of the text as in the original (Komissarov 2002).
Different researchers offer various classifications of the compensation: positive and qualitative,
typological and typographic, horizontal and vertical. The fundamental principle of the

compensation remains the same, as stipulated above: it compensates the loss at various levels:
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cognitive (at semantic level), emotive (at pragmatic level), etc. with the same means of the same
level (e.g. morphological by morphological means), or different (lexical by syntactic); the location
in TT may be shifted or remain identical to ST.

For example, translation of standard phrases in letters like greetings and farewells, expressions
of informing(dear sir/madam, kind regards, we are writing to inform you..., this invitation extends
to...) seem to be easy since they have the situational analogues in the target language ((kal)batonebo;
pativiscemit; gacnobebt, rom...; esmocvevavrceldeba...). Or so we thought. Among other things, the
Georgian letter writing does not involve as many polite expressions of regret, apologies, etc. as the
English letters, and though in many cases these phrases sound like mere cliché than true regret or
delight, they serve their purpose. Compared to them their Georgian equivalents are emotion-free
and thus slightly change the tone of ST in translation. Respectively, phrases, like we regret to inform
you..., or we are pleased to inform you...transform into one, rather dry statement meaning simply
we are informing you that... - 2536™090m, M™J... Being a cliché or not, the English phrases convey
the author’s attitude, which the Georgian equivalent fails to do. Previously we spoke about
translators setting priorities, but in fact, there is no real choice for them. The author (often being
the client of the translation) preferred the polite phrase to the neutral one, so he/she made a
deliberate choice explicitly expressed in the aforementioned phrases, and he/she would like this
intention to be maintained in the TT. So at semantic level, which is also the part of the pragmatic
value of ST, it is especially rare when translators have any choice at all. When we say no choice,
this does not mean the translator has to stuff the word delighted/regret into the Georgian sentence
for whatever it takes, whether it fits there or not. Because it doesn’t. One of the problems of such
phrases is that the phrases found in dictionaries do not help. Similarly, direct translation method
also would not work here. Whenever you split/add to the fixed expression, you either get an
unnaturally sounding phrase (chalk scratching on a board would be more pleasant for a Georgian to
hear than artificial phrases in formal writing, like mokharulivartgacnobot..., / We are
delighted/pleased to invite you...moxarulivartdagpatijot...), or worse, a phrase which is a fixed
expression for a different context (you would expect the sentence starting mcukharebitgacnobebt,
rom... / we regret to inform you... to end with some really dreadful news about smb’s death the
least).So the weapon left in the translators’ hand is the compensation. If the first part of the sentence
(1)We regret to inform you that (2)your application has been disqualified has to be replaced with
the neutral (1)gacnobebt, rom...the second part will have to compensate the emotionless of the first
by simply adding the word unfortunately(2)tkvenmaganacxadmasamcuxarodvergaiarakvalifikacia.

The way the compensation method is applied significantly depends on whether it is oral or
written translation: in oral SL may suffer even the information loss, which can be later integrated
into the flow of information after the next or more sentences. This may be caused because of some
objective reasons, but can also be negligence from the interpreter. After processing the received
information interpreters screen it to separate the most and the least crucial elements of the
statement, i.e. the ones are worth of translating, and others may be neglected (unless the further
context shows the importance of the latter and the interpreter will have to ‘revive’ it, as in the
example described above). In written translation, the loss of meaning is different: if a translator
omits an element bearing some meaning for ST (be it a sentence or the entire text), this means he/she

failed to understand ST or/and find an analogue in TL. The second case most often creates the
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necessity for the compensation technique taking various forms. This is very important especially
when the author intends to sound informal (colloquial phrases and casual words), provide a strong
image (similes, comparisons and metaphors), sound memorable (syntactic repetitions). But they all
to certain extend contain such words/phrases (in full blast, it would be as dangerous as putting a
hand in a beehive). They may be less common for written texts, but are typical to presentations. i.e.
they build the pragmatic core of ST and are the vital, integral part of the ST. Steve Jobbs’ powerful
presentations were not simply aiming at dry technical detailing of Appl’s product’s specifications,
but delivery of the thoughtfully and patiently prepared speech appealing to the listeners’ feelings as
effectively as to their brains when providing them with the cognitive information.

However, there is a certain trap for translators in applying compensation technique:
overdoing with it. The point is that in spite of using wide variety of the translation techniques in
technical or science texts, which are typical to all genre translation (generalizations, descriptions,
concretization, extensions, replacement, omissions, etc.) these techniques do not always work the
same way in technical/science/legal context as they do in literary texts. The man smoking Camel in
ST ended up smoking just a cigarette in TT as it was enough to create the image of a smoking man
while the brand itself (rather unfamiliar to the recipients of TT at the time of translation) was not
that relevant. Moreover, sometimes translators omit something and you get a simply smoking man,
not detailing what exactly he is smoking; but the technical translation does not tolerate ‘just creating
vague images’, like in the example discussed above the interpreter did not specify what kind of
catching mechanism (mesh) was used but it was clear that it was something screening the water and
not complete blocking of the inflow (gate). The same applies to the semantic compensation method
used at the level of word/phrase: terms (sand as a material cannot turn into khreshior kvisha, just
because the other two can also be used as a filter media), idioms, names, places, country specific
realia(replacing ‘sworn translator’ that does not exist in the Georgian reality by ‘bm@s®oygeosw
©53m{dgdgao ms®adsbo’). The same applies to compensation at pragmatic level: moderation in
compensation is definitely in need, especially when translating phrases like please, find
attached/enclosed... ,kindly reply... Since the general tone of the letter in Georgian is polite it also
aims to remain formal, and phrases such as kindly reply, please, find attached, etc. are frequently
not translated, at least not every time they appear in the ST, and no compensation seems to be
needed.

In conclusion, it may be said that

Depending on the genre, the author’s intention, specific request of the client who ordered a
translation, etc., certain layer becomes a priority. As a rule, in scientific, technical translation such
features like syntactic, stylistic, pragmatic equivalence is outweighed by the semantic one (including
connotations, register). As we often deal with the mixed genres (e.g. a technical presentation serving
at the same time as an advertisement), priorities are no longer as clear and straightforward.

Despite of the fact that the emotive value of the text that build the pragmatic potential of ST
is not rare in the non-literary translation (technical manuals, specifications, correspondence in the
technical context, legal documents, etc.) where you would least expect emotionally charged
statements, the transfer of this pragmatic intention of ST is often neglected in translations. This is

especially problematic in oral communication (negotiations, presentations, discussions.). However,
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there are attempts to compensate the pragmatic loss, namely by using the technique of
compensation.

Though not being the most favourite transformation techniques compared to some others
(e.g. generalization, replacement, explanation, etc.) it still proves to be fruitful especially for transfer
of the emotive aspect of ST into TT, when applied appropriately. If only semantic approach is used
notwithstanding the stylistic and emotive aspects of the text, this may ruin the natural ‘flavour’
(flow) of the sentence, or in worse case ruin the meaning of the text; but if used appropriately,
compensation allows the effective and subtle reinstatement of the damage in translation as well as

in interpretation.
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Pagan or Christianity Bound Meanings of the Names of the
Week Days in English, the Old Georgian and Megrelian
languages and the Applied Translation Techniques

Nana Mazmishvili

ABSTRACT. Detailed investigation of the etymology of the week day names in English, the
Old Georgian and Megrelian languages gives the profound basis to make interesting
conclusions regarding the cultural interrelations of two countries, and the translation
techniques applied in transforming the original either pagan or Christianity bound
meanings of the name of any single week day, into the Old Georgian and Megrelian
languages which, although related to one and the same language with Megrelian being the
sub-group of Georgian language family, reveal differences in the way the week days are

rendered in the Old Georgian or Megrelian languages, from the original names.

Key words: Pagan, Christianity, week days, old Georgian language, Megrelian Language, ways of

rendering the meaning; .

The world of the 21st century is gradually perceived as the epoch of the globalization,
intercultural communications where the dialogue “Between the Cultures” is the widely applied term
within the scholars in the various fields as well as the educators and the average society with
different educational backgrounds.

People from all over the world strive to internationalize themselves through trying getting to
know closer and closer to the languages and the cultural specifics of the other people living either
in their neighborhood or far away in the distinct areas located across the seas and oceans. The
phenomenon of culture is increasingly gaining the interest and sets the challenges in terms of
solving some hidden secrets coded in the culture and the way of existence of other people.

Civilization of the contemporary world provides the possibility to travel around, visit
different countries, meet different people, try different food, listen to the music although produced
on absolutely unknown languages to them, still attractive to their ears and spiritual hunger in terms
of filling it with something very different and pleasant that opens completely different reality for
them. The attractiveness of this complete difference and uniqueness makes people follow further
the observations in search of finding something familiar and native to them which, to some extent,

is always there in every different activity.



Pagan or Christianity Bound Meanings of the Names of the Week Days in English, ... 155

One can be always astonished by the sudden exposure to the familiar to them feelings, the
familiar rules of life demonstrated, the familiar to them soundings of the words uttered by the people
they meet first time who belong to completely different from them and so far unknown for them
historical and cultural rules. For example for Somebody from Armenia it is quite unexpected to learn
that not few words in Georgian sound completely the same with the identical meaning to the
meaning of the word in their language. Even more some Armenian words have the same sounding
and the meaning with Mengrelian, one of the ancient languages belonging to the family of Georgian
language, words such as “Gord” meaning frog both in Armenian and Megrelian languages. But in
this particular case these similarities could be easily explained by the geographical locations of these
two countries and the deep rooted historical links among them.

Differently from the case above it is rather unusual to experience any close similarities among
countries located thousands of miles away from each other where histories of two countries do not
display any close ties and the location does not allow the elements of one culture to flow into the
culture of the other country. Nevertheless one can become the witness of the existence of the word
“Kaimaghi” (the name of the Georgian food that originates particularly from high mountainous
villages in Ajara, the farthest Western part of Georgia along the Black Sea coastline meaning some
variation of sour cream) in Georgian as well as the Montenegrin cultures with the similar meanings.

What could be the key to these strange occurrences?! Can these things be explained by the
Creation Myth?! The fact that the world perception of the mankind and the way of thinking has
the one common model some portion of which, in some cases major, in others minor, is obviously
shared by people all over the world. In other words we all have one pedestal our cultures had been
then built on.

The given research deals with the study where there is an intersection between the
anthropological, linguistic and intercultural aspects since it comprises the elements from the history
and linguistic specifics in intercultural context.

The main focus of our research is the names of the week days in English and Georgian
languages. We aim at carrying detailed comparative analysis of the names of weekdays in English
and Georgian to reveal the similarities in terms of sounding of the weekdays in these two languages
and the meanings they convey or had conveyed before they were modified and relevantly changed
their meanings due to some occurrences in the history of the community bearer of the concrete
language. Finally we will draw some conclusions in terms of the translation methods any concrete
name of the week was translated into the target languages.

The given research comprises the study of three languages including, as it was mentioned
already, English and Georgian, and what makes the investigation more interesting is the observation
of the development and trend of keeping the initial meanings of the week days in the Megrelian
language.

Comparative analysis of the week days in English, Georgian and Mengrelian, study of their
entomology and pronunciation details give us the valuable materials for interesting conclusions
which indicate that the cultural relations and intercultural dialogue take roots from the antique
period that were revealed in different forms of behavior, rituals or other activities of the particular

community.
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According to the Online Etymology Dictionary the word “week” may once denoted some
earlier time division, such as “change of moon, half moon,”...but there is no positive evidence of
this” [Buck]. The seven-day week is ancient, probably originating from the 28-day lunar cycle,
divisible into four periods of seven day, at the end of each which the moon enters a new phase
reinforced during the spread of Christianity by the ancient Jewish seven-day week.

As a Roman astrological convention it was borrowed by other European people; The
Germanic tribes substituted their own deities for those of the Romans, without regard to planets.
The Coligny calendar suggests a Celtic division of the moon into halves; the regular Greek division
of the moon was into three decades...

The Online Etymology Dictionary provides the following interpretation for the Greek
planetary names: Greek Planetary names (for the days of the week)...are attested for the early
centuries of our era, but their use was apparently restricted to certain circles; at any rate they never
became popular. In Rome, on the other hand, the planetary names became the established popular
terms, too strongly intrenched to be displayed by the ecclesiastical names, and spreading through
most of Western Europe.

Based on the dictionary mentioned and numerous other sources providing the valuable
materials and explanations on the origin and the meanings of the names of the weeks suggest, the
current names of the week in many languages still show the tendency to the reference to the names
of the deities practiced by the ancient people in Roman culture.

Famous Georgian historian and linguist IvaneJavakhishvili( 1876-1940) dedicated huge
amount of work to the investigation of the history and culture of Georgia. In the first volume of his
“History of Georgian Nation” he provides the results of a very deep research in the national deities
Georgian people used to worship before the country was officially confessed to Christianity in 337
A.D. Before that, Christianity started to be widespread in Georgia through preaches of Saint Nino
from the I century A.D.

In accordance with some pages dealing with the study of the ancient culture of Georgia, the
grand historian explicitly states that the paganism in Georgia, ancient traditions and various
activities were influenced by the cultures of the various foreign nations such as Persians, Greeks,
Assyrians, Armenian and numerous other nations that used to be the neighboring countries of
Georgia or were in hostile relationship with the country. These relationships, of course, played the
greatest role in the formation of the Georgian history and relevantly culture.

It should be also noted there that as IvaneJavakhishvili claims every single community used
to have separate idols, deities besides the ones that the whole society used to share. Time to time
due to the fact that some communities used to gain power amongst the others, the names of some
deities the most powerful society worshiped, used to become superiors and common for everybody.
Consequently in some cases there were several names practiced to mean one and the same deity.
Some of them are still preserved in the culture of the country.

The above mentioned facts could serve as the key to the rhetoric questions we asked at the
beginning of our article. But how the worships of these deities were practiced and how the names
of them were translated into various languages is the main focus of the research. Were the week
days transliterated or transcribed, were they changed by the equivalent meanings or calqued from

one culture into another are the most interesting point we would like to lead the study to.
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The Online Etymology Dictionary gives a profound explanation on the meaning of Monday.
It says that Monday is the second day of the week. In old English it sounded as Mondaeg,
monandaeg, Monday literally day of the moon, from mona...In common Germanic (Old Norse) the
day was called manandagr...German Montag, loan-translation of Late Latin Nunae dies, source of
the dayname in Romance languages itself a loan-translation Greek seleneshemera.

The name Monday which sounds as Mtovarisa in the Old Georgian language takes roots from
the pagan time when Georgians worshiped the moon as the main deity. The word Mtovarisa is
based on partial loan translation of the word Monday where thefirst half of themeaning of moon is
changed with the Old Georgian equivalent of the moon and the word day is omitted on condition
of the fact that the final letters arisabear the function of giving the meaning of possession to the
word. Thus the Georgian Mtovarisacan be interpreted as the moon’s.

It is worth mentioning here that the contemporary names of the week days in Georgia are
very different from what was observed in the pagan era and therefore in the names of the week days
practiced in the ancient times.

As it is explained by IvaneJavakhishvili the contemporary names of the week days in Georgia
are based on Jewish-Christian, Shabbat-based system of the reference to days, that came into force
together with Christianity that resulted in complete change of the names of the week days applied
in Georgia nowadays. Therefore every name of every week day except of Friday contains the word
Shabbat due to what the names in order sound in the following way: Orshabati(two Shabat),
Samshabati (three Shabbat), Otkhshabati (four Shabbat), Khutshabati (five Shabbat) and Shabati
(Shabbat). It is obvious that the contemporary names of the week have an absolute lack of the
meanings of the deities.

Sulkhan-Saba Orbeliani, famous Georgian writer and diplomat (1658-1725), whose valuable
works Georgia inherited in, opposes the ordinary names of the weeks (ordinary refers to also to the
names functioning in the modern couture)-kvira (Sunday ), Orshabati (Monday), Samshabati
(Tuesday), Otkhshabati(Wednesday), Khutshabati (Thirsday),Paraskevi(Friday),Shabati (aturday),
to the names used by him which he considered to be the Georgian names although by that time and
much earlier these names were Georgian, the other names did not exist...It becomes obvious that
the contemporary names of the week were adopted in Georgia together with confessing to
Christianity at has been already mentioned above. Once again these facts evidence that the names
of the week days existed initially in Georgia originated from the pagan period [I.Javakhishvili 1997:
157-158].

In contrast to the Georgian Megrelian language preserves the ancient approaches towards the
names of the week and still uses the names Megrelian people used in the pagan period. We use the
word pagan as the investigation of the Megrelian week days and the meanings they conveyed and
still convey reveals the signs of paganism since the names, like in the Old Georgian language, refer
to the concrete deities Megrelian people used to worship.

Megrelians are one of the largest ethnographic groups of the Georgian people. In other words
they are one of the sub-ethnic groups that, in the past, inhabited the central regions and the
historical Colchis and the lands along the rivers Rioni, Khobi and Enguri. Together with the other
tribes such as Qarts, Svans, and others they established the basis for the formation of the modern

Georgian nation.
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Megrelians speak two languages: Megrelain and Georgian, both belonging to Kartveluri
(South-Caucasian) language family, where the last is the state language, while the Megrelian
language is widely applied in everyday life of every Megrelian family.

As most of the Georgian Historians state Megrelian language was separated from the language
which then was developed into the modern Georgian language in the first millennium B. C. and
since then it has been displaying the a lot of nuances about the local culture and everyday life.

Megrelian language preserves the pagan culture displayed in the names of the week days.
Every single name of the week day shows explicit reference to the names of the deities.

Since we have already discussed the meaning of Monday in English and the Old Georgian
languages, now we will try to reveal what meaning it bears in Megrelian language where is sounds
as Tutashkha meaning the day of moon as it was the case with the Old Georgian language. The
translation of the word is based on load translation method or claque where the word Tuta means
moon and Skha meant the day in old Megrelian language. So, the word Monday displays the
complete word by word translation in the Megrelian language.

Georgian historical resources state that also ancient Egyptians used to call the moon deity Tut
or Tot (in Latin it sounds as Thoth)the name of which and the legends about were popular in
Phinicia and Rome.

Online etymology dictionary gives the following definition of the word Tuesday: It is the
third day of the week, in Old English tiwesdaegfrom Tiwes,...Tiw Tiu from Pronto-Germanic Tiwaz
god ofthe sky which was the original supreme deity of ancient Germanic mythology, differentiated
specifically as Tiu, ancientGermanic god of war.

The dictionary also says that the day name is a translation of Latin dies Martis Day of Mars,
from the Roman god of war who was identified with Germanic Tiw itself a loan-translation of Greek
Areoshemera.

The word Tuesday sounds as Ariasiin the Old Georgianlanguage. As we see the meaning on
the name is the same with the meaning in English since both of them refer to the day of the God of
War. The word is translated through the method of transliteration, more likely it is translated from
the Greek Areoshemera, since the sounding of the word in the Georgian language is rendered in a
way it is adjusted more natural for the Georgian language. Moreover the name of the day in the Old
Georgian omits the word day.

The word Tuesday,sounds as Takhshkhain theMegrelianlanguage. Accordimg to Georgian
Dictionaries of Etymology it means the day of Takha. Based on the materials of many Georgian
historians Takha is the name of the god of war that bears the function of Aries-Mars. Megrelian
word includes the word day which, as we have mentioned above, sounds as Skhain
Megrelianlanguage. As for the second component of the word, in this case it is Takha we found it
very difficult to find any materials that could explicitly indicate or give reference to the deity name
Megrelian language preserves in the meaning of the word Tahka. However, in the History of
Georgian Nation it isstated that the word could have been originated from the Hittites occupied the
region of Anatolia (also known as Asia Minor) since the word TakhaorTarkunin one of theGeorgian
sub-ethnicgroup languagesreminds ofthe name ofTarkunthe name of the deity of the Hittites

considered to be the deity of war by them. Takhain Megrelian language also meant the deity of war.
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Regarding the translation way of the word Tuesday it can be concluded that the word is
transliterated and in the Megrelianlanguage .

Online Etymology Dictionary states that: Wednesday is the fourth day of the week,Old
Englishwodnesdaeg... a Germanic loan-translation of Latin dies Mercurii, day of Mercury...Roman
god oftradesmen and thieves...Later he was associated with Greek Hermes protector of travelers,
herdsmen, thieves, literature ...

As it is stated in the History of Georgian Nation, the name of Wednesday in the Old Georgian
language does not reveal connections with the names of the deities from the pagan period.
Moreover, the old Georgian name of Wednesday is considered to be related to the Greek name
Hermes or Mercury. The word sounds as Ermisi. Based on the sounding and the meaning of the
word in Georgian language we can conclude that the name of Wednesday was translliterated from
the Greek language into Georgian.

The name of Wednesday sounds very different in Megrelian language. It is called
Jumashkhaout of which Skhahas the meaning of day. The word Jumais stated to be related to the
Greek Hermes and Mercury in Megrelian. Coming out from this it can be concluded that the word
Jumashkha that means Wednesday in English, differently from the Old Georgian Language, is the
Megrelian equivalent to Hermes/Mercury. In other words in this case the translation unit for the
word Jumais the meaning of the original word.

To have an idea on the etymology of the name of Thursday we use the Dictionary of
Etymology where it says that Thursday is the fifth day of the week, old English burresdeg...
literallythor’s day... Old High German Donares tag, German Donnerstag..a loan-translation of Latin
Jovis Dies, the Day of Jupiter. Roman Jupiter was identified with the Germanic Thor...

Based on the statement in the History of Georgian Nation the old Georgian language did not
preserve the pagan name for the name of Thursday, but gave it the name Aproditisawhich almost
sounds the same as the name of the goddess of love and beauty with the Asia Minor. As we see for
Thursday the Old Georgianlanguage had its own identification of the goddess that was worshiped
on Thursdays.

The situation is different in Megrelian language where the name of Thursday is called
Caashkha out of which shka means the day and the word Ca means the sky. Megrelian equivalent
to Thursday is closer with the meaning to the meaning Germanic Thor bearswith slight differences.
However, Georgian Historical Sources claim and the word Ca might have been the old Georgian
word meaning Aphrodites. As far as the translation of the word in Megrelian language concerns,
despite of the fact that Georgian Historians say the word Ca could have meant Aphrodite
moreconnection could be foundwith the meaningof the word Thor that makes us conclude that the
word Ca represents the equivalent name of the god of thunder and sky.

The explanation of the name of Friday in the Etymology Dictionary is as follows: Friday is the
sixth day of the week, Old English frigedaeg... from Frige, Germanicgoddess of married love. The
day is a West Germanic translation of Latin dies Veneris, day of (the planet) Venus, which itself
translated Greek Aphriditeshemerameaning the day of Aphrodite.

All these names have almost the similar meanings with slight differences related to the

meanings they bear in the concrete culture. For example Frigg is the Norse goddess of love and the
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heavens and the wife of Odin, Venus is the goddess of love and beauty and Aphrodite is the Greek
goddess of love and beauty.

In the Old Georgian language the name of Friday sounds as Diosisameaning the day of Dios
or Jupiter where Jupiter is assumed tooriginate from Latin dies Jovis day of Jupiter and Dios from
the Ancient Greek hemeradiosday of Zeus.

In the Megrelian language the name of Friday is calledobishkha where as in any other cases
shkha means day. As for the origin of the word Obi, Georgian sources find it very difficult to identify
the real origin. Although, Georgian sources claim that regarding Friday Megrelian language
preserves pagan origin of the names of the week days, in comparison to the Old Georgian language
where MegrelianObi is considered to be the transformed form of Jupiter with the meaning of the
god of sky and thunder. Consequently it can be concluded that the Name of Friday is translated in
the Megrelian language through the calque method.

Online Etymology Dictionary provides the following explanation of the name of
Saturday:Saturday is the seventh day of the week, Old English seterdaeg, seternesdee, literally day
of the planetSaturn ...Partial loan-n Greek kronouhemera,literally the day of Cronus from Greek
Kronos youngest of the first generation of Titans, and their leader.

German Samstag (Old High German sambaztag) appears to be from a Greek sambaton, a
nasalized colloquial form of sabbatonSabbath...

The Old Georgian name of Saturday sounds as Kronosisawhich isrendered in the Old Georgian
language through the method of transcription with the addition of the final letters isa that shows
the possession. In other words if we translate the Old Georgian word into English we get for Kronos.

In the Megrelian language the word Saturday sounds asSabaton. This is the only name of the
week days in the Megrelian language where the word meaning day is not presented. The name of
the day does not reveal the connections to the pagan time. To more extent it seems to have been
originated from a Greek sambatona nasalized colloquial from of sabbatonsabbath. So, differently
from the Old Georgian language the Megrelian language is transliterated from Greek colloquial form
sabbaton.

Definition of the name of Sunday in the Dictionary of Etymology is as follows: Sunday is the
first day of the week, Old English sunnandag... literally day of the sun, from sunnan, oblique case
of sunne ... A Germanic loan-translation of Latin dies solis day of the sun, which is itself a loan-
translation of Greek hemerahelios...

As the materials reveal most Germanic languages, preserve the original pagan/sun associations
of the day. Many other European languages, including all of the Romance languages, have changed
its name to the equivalent of “the Lord’s Day”.

Mzisdge isthe name of Sunday in the Old Georgian language and this is the only name of the
week day which includes the word meaning day which in Georgian sounds as dge. The word in the
Old Georgian language is more likely the loan-translation from the Germanic cultures. Thus,
mzisdge means exactly the day of the Sun.

As for the Megrelian language the name of Sunday bears the same meaning with the meanings
in Germanic cultures and the Old Georgian language too. The only difference is the name of the
Sun which sounds as bzha in the Megrelian language. Consequently the name of Sunday is based on

the loan-translation technique.
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The above given analysis of the names of week days in English, the Old Georgian and
Megrelian languages and the detailed investigation of their etymology gives the profound basis to
make interesting conclusions regarding the cultural interrelations of two countries, and the
translation techniques applied in transforming the original either pagan or Christianity bound
meanings of the name of any single week day, into the old Georgian and Megrelian languages which,
although related to one the same language with Megrelian being the sub-group of Georgian language
family, reveal differences in the way the week days are rendered in the Old Georgian and Megrelian

languages from their original names.

9650393609690

330600l ©®ggool HoMmIsdmmeo oy JoOoLGHosbmeo

3600369@md980 0bgeolim®, dgge JsGormem s 9@
969030 s 358mygbgdmeo Mstyadbol dgommoo

6565 35H30d300m0

MH9bowmdy

33060l 9900l LEbgMmEgdsms 9EHO0TMEMAO0L 3300935 0bROLYIM, d39e JoMvew
@5 3930 969080, MO J399sbsl FmMoL sOLYdMo 3530060900l dglobgd LsobEHgeglm
©51336930L 45390900L Bodwogdsls 0dEg3s. 3306M0L YOOl LobgEmEgdsms, HMIGELMS
Boffoero  Fomdotrmmer Bsbsl, bmwm bsfowwo JOolEGosbmw  Ggwoaosl 353800 9ds,
0bgemolm@o gbosb dgzgen JoMomar s dgaMe 9690%g 493Mm3930Lm30L  MaMPIBOL

3996030l ©533063905, 3905 53w9bL 33060l WYJdOL Lobgefmgdgdol dgzgw Jomormem
@5 39201 9693Bg 25000 3E7d0LmM30L 135sLLIS 301063030, godmygbgdsl.

REFERENCES:

1. Javakhishvili I. The History of Georgian Nation/Javakhishvili Ivane. Volume I. Thbilisi State
University; 1951;

2. Kavtaradze G. To the Essence of Deities of Pagan Iberia. XIII. Giorgi Melikishvili Memorial
Volume/Kavtaradze Giorgi; Thbilisi, 2009;

3.  Online Etymology Dictionary:www.etymonline.com/;

4. Oral Narrations of the Local Inhabitants of Samegrelo Region.


http://www.etymonline.com/

Literary Studies

Edith Wharton's New York

Tamar Siradze

Edith Wharton wrote The Age of Innocence in six months, between September 1919 and
March 1920. She was writing about the world - Old New York - in which she had grown up, a world
that had already vanished. But writing from a temporal and geographical distance, and through the
magnifying lens of retrospect, she was able to enrich her portrait of a society and of a moment in
time with everything she had learned and experienced since, with everything she knew about
passion and obligation, about the perils of personal fear and social convention, about renunciation
and regret, youth and age, memory and fantasy, anticipation and disappointment; America and
Europe.

Having read the novel, one can open it at random and be instantly returned to the enthralling
if progressively more unhappy inner life of Newland Archer, married to one woman and infatuated
with another. One can attend the choreographed dinners and lawn parties, ride in carriages and on
ferries, and eavesdrop on seemingly straightforward conversations that conceal—that barely
conceal—layers of nuance, subtext, unspoken longing, suppressed declarations of love and overt
demarcations of territory. We get to know the characters so well that we know instantly how each
major figure is responding to a bit of new information or a changed view of the situation. After a
while the author no longer needs to tell us.

No one has written more incisively not just about a historical period and a particular social
milieu but about something more timeless—the ardor with which we flee and return to the prison
of conditioning and convenience. Wharton’s graceful sentences create dramatic, populous tableaux
and peel back layer after layer of artifice and pretense, of what we say and how we wish to appear,
revealing the hidden kernel of what human beings are like, alone and together.

After the Civil War ended in 1865, Americans enjoyed a robust economy driven by the rapid
growth of banking, railroads, and industry - a period referred to as the Gilded Age. A few investors,
sometimes called "robber barons," used their fortunes to build such notable New York institutions
as the American Museum of Natural History (1869), the Metropolitan Museum of Art (1872), and
the Metropolitan Opera House (1883).

The social importance of opera-going plays an especially significant role in The Age of
Innocence. Wharton notes that New York City's Metropolitan Opera House was intended to
"compete in costliness and splendor with those of the great European capitals." (Wharton 2009:17).
It became the hub of a world in which the type of carriage waiting outside signified the owner's
wealth and social position. Traveling in a private brougham, a landau, or a Brown coupé can be
compared to driving a luxury sports-car, a minivan, or a jeep - the mode of transport indicating

economic status and family size as well as personal taste.
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During the Gilded Age, social classes in New York City became increasingly stratified. Money
mattered, but the way a family made its fortune - and how long they had possessed it - counted most
of all. In the 1890s, social adviser Samuel Ward McAllister and society matron Caroline Astor
created "the Four Hundred," a list composed of a carefully selected group of upper-class families
deemed the social elite.

A strict dress code applied to both men and women for evening engagements. For gentlemen,
getting "dressed for dinner" meant changing from a suit into a tuxedo. For women, even the colors
and textures of their dresses were coded. Ellen Olenska's clothes and accessories reflect her
unconventional European taste. At the opera, she wears a diamond headdress and a dark blue velvet
gown with a clasp under her bosom. This "Josephine look" or Empire waist contrasted with the
plunging necklines covered by lace that most fashionable American women wore.

Divorce in the late nineteenth century was rare, expensive, and difficult to obtain. Despite a
political philosophy based on one's "pursuit of happiness," an American marriage could not be
dissolved for so subjective a quest. Divorce was illegal in many states; others allowed it for adultery
only. Some courts would grant a divorce in cases of abandonment or abuse—usually after a
prolonged interval. Remarriage, sometimes even for the innocent spouse, was seldom granted.
Property laws, lack of education, and diminished work opportunities discouraged many women
from seeking a divorce. The social price was high. Slander and alienation were costs not to be taken
lightly in a society such as Old New York, where a respectable name was one's most valuable asset.
Still, from 1889 to 1906, the United States had the highest divorce rate in the world.

In December 1908, Teddy Wharton told his wife that he had embezzled $50,000 from her
trust funds and had purchased a Boston apartment where he was living with a mistress. It was not
until September 1911 that Edith Wharton left America permanently, entrusting her husband to sell
their Massachusetts home, The Mount. Even then, her fear of the social repercussions kept her from
immediately seeking a divorce. But Teddy's increasingly manic-depressive behavior ultimately led
her to petition the French court for a divorce on grounds of adultery in 1913—after twenty-eight
years of marriage.

Wharton's own courage is reflected in several of her female protagonists, and her fiction
consistently takes up the subject of marriage and divorce, including the cost of divorce for children.
But nowhere is it more at the center of the drama than in The Age of Innocence, as the Mingott-
Archer-Welland families push lawyer Newland Archer to take the case of the Countess Ellen
Olenska. As Newland somewhat ironically tells a family member, "European society is not given to
divorce: Countess Olenska thought she would be conforming to American ideas in asking for her
freedom." Whatever cruelty Ellen may have suffered from her husband, the family believes that
nothing is worse than a scandalous divorce. The novel's final dinner party demonstrates how far
one New York family will go in the 1870s in order to remain ostensibly innocent.

"Our ideas about marriage and divorce are particularly old-fashioned. Our legislation favors
divorce—our social customs don't." — says Newland Archer to Ellen Olenska in The Age of
Innocence.

Edith Wharton's The Age of Innocence (1920) begins at the opera on a January evening in
the early 1870s. All of fashionable New York is there to see soprano Christine Nilsson sing in Faust.

Among them is Newland Archer, an affluent lawyer in his thirties, who is "sincerely yet placidly in
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love" with the beautiful May Welland. Newland never questions that his fiancée, May, will be the
perfect wife—especially since they both come from distinguished families—until her cousin, the
exotic Countess Ellen Olenska, returns suddenly home after many years spent in Europe. From the
moment Ellen enters the opera in a European-style dress that reveals too much shoulder, she shocks
Old New York. When she soon buys a home in an artists' area, she faces criticism from her family.
When she attends Sabbath evening music parties with the married Jewish businessman, Julius
Beaufort, she encounters more censure. But when she wants to divorce her Polish husband, Count
Olenski, she risks public disgrace.

The family believes their only hope for social respectability lies in Newland—if he can only
persuade Ellen to withdraw her petition for divorce. At first he takes the case so that her secrets will
remain hidden from those less sympathetic. But with time, Newland not only falls in love with
Ellen—despite his impending wedding to May—he also begins to see the hypocrisy of his world. In
a society that believes "divorce is always unpleasant” because of the scandal that results for the
family, Newland's deepest beliefs are challenged. Will he follow the wishes of his family and
convince Ellen to remain in an oppressive marriage? Or will he risk his own name and encourage
Ellen to seek the divorce she wants?

The Age of Innocence re-creates New York's Gilded Age, but it also has a great deal to say to
the twenty-first century. Ellen's wish to be accepted in America will strike a chord with anyone
who's ever felt like an outsider in her own family. Newland's struggle should be familiar to everyone
who has ever weighed the social cost of following his desires. The couple's illicit romance—and
their commitment not to hurt those around them—linger in the reader's mind with all the
persistence of a lifelong regret.

Flowers are important symbols in Edith Wharton's The Age of Innocence. Many Victorian
families had a book on the "language of flowers" in their home, or even a flower dictionary. Giving
flowers was not only a way to express wealth, but also a way to communicate a subtle message.

Every morning during his engagement, Newland Archer sends lilies-of-the-valley to May
Welland. Lilies-of-the-valley symbolizes purity, modesty, and return of happiness. Newland
believes May to be as naive and innocent as these white flowers suggest.

After Newland's first visit to Ellen Olenska's home, he sends her a bouquet of yellow roses.
The message of a yellow rose is more complicated. Yellow roses can represent jealousy, infidelity,
friendship, or a decrease of love.

"His eyes lit on a cluster of yellow roses. He had never seen any as sun-golden before, and his
first impulse was to send them to May instead of the lilies. But they did not look like her—there
was something too rich, too strong, in their fiery beauty." (Wharton 2009:37)

Edith Wharton’s 1920 Pulitzer Prize winning novel, The Age of Innocence, is a story about
how people never communicate their real feelings. Wharton suggests at the end of her book, set
twenty-five years after the start that the next generation is more open, but I'm not sure even a
hundred years later, in our own times, if this is true. The love triangle of Newland Archer, his
fiancée May Welland, and her older cousin, Ellen Olenska is shown through the viewpoint of
Newland’s mind. Edith Wharton does an excellent job of taking on a male point-of-view,
considering the cultural restrictions of her time, and her consideration for the minds of people from
the 1870s.
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The Age of Innocence is a story of culture and manners and their impact on people. Newland
Archer knows what he’s suppose to do, and how other people are suppose to act, but within his own
mind he wants to be different, and imagines that maybe other people do too, but his life is frustrated
by the few clues he gets to verify his theories. He thinks he has the perfect young woman lined up
to be his wife and then he meets a woman who has run away from her husband, a Count no less,
abandoning wealth and position, to flaunt traditional behavior.

Countess Ellen Olenska is described as looking old at thirty, and nowhere near as beautiful as
her younger cousin May, at twenty-two. Yet, Newland Archer finds himself more attracted to Ellen.
Plenty of other men do too, and readers are never sure how many men are chasing Ellen, or how
many are catching her. Many men want to make her their mistress, but we are never told the details
of the relationships because we only get to know what Archer knows. He gets conflicting
information from Ellen and the people who know her. Archer is never sure what May is thinking,
or Ellen. He often plays games, telling himself if this happens, he’ll do this, and it means that, but
they never work out like he plans.

People today still do not say what they are thinking but instead communicate with a strategy
like the old Battleship game, where players try to guess the location of hidden ships on a grid.
Readers following along behind Newland Archer and watch his strategic plans and waits with him
to see if his remarks hit anything in the minds of May and Ellen, and then ponders along with
Archer about May and Ellen’s commands back and if they offer any clues to what they are thinking.
Even to the end, what May knows about Archer’s feelings for Ellen is ambiguous to the reader, but
Wharton lets us know that May is no dummy and is playing her own game with as much passion as
Newland’s.

We know even less about what Countess Olenska is thinking. Is Archer someone special to
her, or is he just one of many men that she plays along. And does Archer really want to know?
Edith Wharton has written a beautiful masterpiece about the battle between the sexes. The ending
is perfect. Reading this novel makes me, and I assume other readers, wonder why people don’t just
say what they are thinking. My guess is we're afraid of shattering our fantasies. Our expectations
of other people are all built on fantasy, speculation and desires. If men knew what women were
thinking, it would be crushing blows to our egos and sexual fantasies. If women knew what men
were thinking it would be the end of romance.

Supposedly, Wharton knew this. Perhaps, Countess Olenska knew this, and from the last
scene apparently Newland Archer knew this, and we are given hints that even May eventually
learned this truth. But we never know anything for sure, because Wharton knew that, too.

Edith Wharton’s creative practice is a brilliant example of realistic exposition of social picture
of the Unites States of America at the turn of the 19th-20th centuries, the so called fin de siécle
period. Hew famous novel “The Age of Innocence” is a panorama of New York upper class. Among
New York City's upper class of the 1870s, before the advent of electric lights, telephones or motor
vehicles, there was a small cluster of aristocratic families that ruled New York's social life. To those
at the apex of the social world one's occupation or abilities were secondary to heredity and family
connections, and one's reputation and outward appearance was of foremost importance.

The paper deals with the significant features and peculiarities of New York depicted by Edith

Wharton. On the example of showing relationships between the protagonists of the novel the
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author offers a realistic image of her New York and sharply criticizes the ostentation and falsity that

hinder existence of frank and candid as well as desirable relations between humans.
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Literary Studies

The Role of Religion in Western and Muslim
Enlightenments

Tamar Siradze

The 18th century Europe was flourishing of the progressive and liberal ideas of the
Enlightenment on progress, equality and freedom, all of which had already begun throughout
Europe as early as the 16th century. Scientific discoveries and the increasing faith in reason and
human abilities led the prominent representatives of the Enlightenment to reject the importance of
religion in the further development of mankind. Such a critical approach to religion gradually
developed one of the main principles of the Enlightenment: secularization and anti-clericalism. As
far as men began to doubt faith, they put the existence of God into question and tried to explain the
ongoing events around them in a rational way, thus putting aside non-rational and spiritual methods
which church used to provide men with.

The progressive ideas of the Enlightenment spread over the Muslim world as well. But,
compared to Europe, in the Muslim world it took place rather late- in the middle of the 19thcentury.
As AbdeebKhalib aptly states in his book “The politics of Muslim cultural reform:Jadidism in Central
Asia”, The Jadid’s cult of knowledge also placed them firmly in the mainstream of the enlightenment
project (1998, p.28). However, the principles and the demands of the Enlightenment were the same:
progress, freedom and rational perception of the world. But the fundamental driver of the process
in European as well as Muslim worlds was the inevitable struggle between reason and faith. This
struggle got its expression in the dominance or reason over faith i.e. the liberation of the human
mind from the restrictions of religion. The contradiction between faith and reason could not but
affect the role of religion in the further development of humanity. This paper will focus on the
effects of the Enlightenment process on faith in both worlds, by examining the works of
Holbach,Kant, Bigi and al-Afghani.

In his “Lecture on Teaching and Learning”Sayyid Jamal al-Din al-Afghani says: “Reform will
never be achieved by the Muslims except if the leaders of our first reform themselves and gather
the fruits of their science and knowledge”(2002, p.106). On the other hand, one of the most
influential figures of the European Enlightenment, Paul Henry Baron d'Holbach claims that“To
learn the true principles of morality, men have no need of theology, or revelation, or gods: They
have need only of reason” (Common Sense, or Natural Ideas Opposed to Supernatural, 1772, p.5).
While the former builds the reconstruction of the society on religious basis, the latter altogether
rejects the necessity of supernatural power and puts all the emphasis on reason. Naturally, there
raises a question as to whether “the role of religion in the process of the Enlightenment was

differently perceived by European and Muslim scholars or not.” The two articles together with
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several other articles and books dealing with the same problem will help us to find the answer and
trace the reason and cause of their interpretations of the issue.

In light of the dominant principles of the 18th century the fundamental aim of man is
happiness. In 1770, in his book “Systeme de Nature” d’Hohbach summarized his main argument in
the following words: “The source of man’s unhappiness isignorance of Nature” (2001, p.7). He
maintains that Nature is perceivable through human experience and thought, and explanations
should not be sought in traditional beliefs of the alleged revelations of the Church. Man is able to
achieve happiness through his own mind and nature for which religious phantoms are absolutely
unnecessary. On the contrary, they hinder the progress and development of mankind. It should also
be mentioned here that the straightforward rejection of religion was not a universally acknowledged
idea by all the Enlightenment scholars in both European and Muslim worlds. In his letter “An
answer to the Question: What Is Enlightenment?” Kant does not appeal towards rejecting the
Church, rather he stresses the importance of religious maturity and “better arrangement of religious
and ecclesiastical affairs” (1991, p. 56). Likewise, the prominent Muslim scholar Abd al-Qadir al-
Jaza’iri denies the insignificance of religion and builds all plans for modernizing the Muslim world
on rational knowledge perfected by spiritual, revealed knowledge. As he asserts, Islam is “in full
harmony with reason... a discerning person who grasps all of intelligible knowledge and affirms that
the world has a creator has attained absolute perfection” (2002, pp135-136).

Baron d' Holbach further develops the issue in his book “Common Sense, or Natural Ideas
Opposed to Supernatural” (1772) in which he fiercely attacks the Church, unveils its real self and
openly condemns its tyranny over freethinking. The Enlightenment raised the importance of new
sciences to the utmost position thus leaving no ground to supernatural forces. Theology is a
discipline which studies God, man, the world, salvation and eschatology. But according to Holbach,
Theology as science has no right to exist as, unlike other sciences, it can prove nothing but its
inability to prove anything(199, p. 141). Religion is not necessary for the further development of
men. It is only reason that nourishes man to exist as a highly moral and intellectual creature. If
anyone tries to apply common sense to religious opinions, the futility of all religions will easily be
seen. And it is frustrating for a reasonable mind to see how this derogatory belief in something
inexplicable and imaginary causes so many crimes and ravages throughout the world.

Keeping society in darkness is profitable only for tyrants- be it clerical or civil authorities who
claim themselves the rightful representatives of supernatural power on the earth. Men enslaved by
false values about morality, lose the right path towards happiness and sink into ignorance. And
ignorance is the source of all evil - men become corrupt instead of highly moral individuals. Only
reason, knowledge and liberty can set them to the right path again. D’Holbach illustrates the
situation by the following explanation: In vain should we attempt to cure men of their vices, unless
we begin by curing them of their prejudices. Instructions have long enough fixed men’s eyes to
heaven, let them turn upon earth. Fatigued with an inconceivable theology, ridiculous fables,
impenetrable mysteries, puerile ceremonies, let the human mind apply itself to the study of nature,
to intelligible objects, sensible truths, and useful knowledge. Let the vain chimeras of men be
removed and reasonable opinions will soon come of themselves, into those heads, which were

thought to be forever destined to error (pp. 143-144).
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Here again Holbach’s critique of mundane authority can be opposed by Kant’s appraisal of the
latter. Kant believes in the enlightened ruler who lavishly grants his subjects complete freedom
knowing it will never harm his power but strengthen the unity of commonwealth (1991, p.59).
Holbach claims that any attempt of the authority - secular or clerical -to impose their own laws and
rules on men is an act of violence against freethinking. Man’s mind is capable to discover laws on
nature independently provided it is free of hindering prejudices and misleading beliefs.

Holbach rejects the false morality imposed on men by religion. The laws and rules of a moral
society can easily be created in accordance with man’s nature itself and presence of God is not
desirable at all. The goodness of these laws and rules can be estimated according to their
compatibility with human nature. They can be rejected if they contradict the happiness of men.
Men should strive for their welfare on earth, not in the afterlife. Neither is God’s existence needed
for man to have conscience - if he reasons, he can easily differentiate Good from Evil, thus leading
a moral life and not hurting other members of society. Holbach concludes that without knowledge
men will destine themselves to remain savages forever, while by reasoning they can achieve
morality, virtue and progress. All this becomes impossible unless men refuse to allow doubtful
religious values enslave and captivate them(1995, p.150).

Though for Holbach progress is achieved outside religion, for Sayyid Jamal al-Din al -Afghani,
the most famous proponent of modernist Islam, the progress and development of the Muslim world
should be achieved through religious reform. Like al-Jaza"iri, al-Afghani asserts that “science rules
the world” (2002, p.104), that knowledge and rational achievements come from the East, and that
further development and advance of the Muslim world depends on a philosophical spirit.
Philosophical spirit comprises all the sciences in itself and what is more significant in al-Afghani’s
proposition, this spirit arose in Muslims thanks to the Islamic religion. In his speech before the
Indian audience “Lecture on Teaching and Learning”, al-Afghani declares that “The Islamic religion
is the closest of religions to science and knowledge, and there is no incompatibility between science
and knowledge and the foundation of the Islamic faith” (2002, p. 106).Thus the scholar believes that
religion is the essential part of the reformation in the Muslim world contrary to the Western
interpretation of the issue. However, the author also admits that Muslim religious scholars (“ulama”)
and spiritual leaders do not possess sufficient knowledge themselves and are plunged in corruption
to the ears. They are unable to enlighten the society unless they themselves become more educated
and leave corruption aside. As al-Afghani states, our ‘ulama’ at this time are like a very narrow wick,
on top of which there is a very small flame that neither lights its surroundings nor gives light to
others... If a scholar is a true scholar, he must shed to the whole world; at least it should light up his
region...” (2002, p.106) If ‘ulama’ are corrupt, the whole community will soon resemble them and
become corrupt too. That is why al-Afghani claims that only the reformation and modernization
of the Islamic religion will lead the Muslim world to real Enlightenment.

The difference between the attitudes of the western and the Muslim scholars about the role
of religion in the process of the Enlightenment can be traced in the roots of the movement. At the
very beginnings of the Reformation process in Europe the main demand of the Protestant thinkers
was to make structural and administrative changes within the Church thus placing it in the service
of the rational development of mankind. As the fulfillment of the demand was destined to failure,

the majority of scholars had nothing to do but exclude the Church from the agenda. The Church
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became the barrier rather than the supporter of the progress by causing the overall inertness and
passivity of the society. Apparently, the clerical authorities had exhausted themselves in being the
influential force for progress. On the other hand, the Muslim world still retained the faith in the
leading power of religion as it was only the starting point of the struggle between the faith and

reason.

CONCLUSION

Although the principles of the Enlightenment were the same for the western as well as
Muslim scholars, the short survey of the ideas of the famous thinkers of the Age of Reason on
religious issues shows how they differ from each other. The European and Muslim
scholarsanalyzedhere treat the role of religion in progressive development of their societies in
radically different ways.While al-Afghani claims that reformation should begin within Islam itself
and afterwards, refreshed and rationalized, spread throughout the Muslim world, Holbach has no
more faith in religion and priests and wishes the society free itself of all kinds of prejudices and
inconceivable mysteries as soon as possible. For most of the Muslim scholars the role of religion in
the Enlightenment is superb, progress should be based on religious thinking plus science and
knowledge i.e. combination of faith and reason. For European scholars Church is ambiguous in
itself, it cannot be used as a reliable support for progress, thus the reform should take place outside

the clerical authorities.
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