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ABSTRACT. In this paper generalized vector fields are studied. The notion of
left invariant vector fields is extended by the use of top spaces. As aresult a new
kind of dynamics is extrapolated. By the topological properties of topological
generalized groups, topological complete semi-dynamical systems are studied.
A method for constructing a complete semi-dynamical system on a generalized
coset space is deduced. An application in the genet,lc space and the whether
system are considered.
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1. INTRODUCTION

In this paper we would like to use generalized groups [12] in order to introduce
a new kind of dynamics on top spaces [14]. As a result we will deduce a generaliza-
tion of dynamical systems. We recall that a generalized group is a non-empty set
T admitting an operation called multiplication, with the following properties:
(1) (zy)z = z(yz) for all z,y, 2 in T
(i1) for each = in G there exists a unique z in G such that zz = z& = z (we denote
z by e(z));
(iii) for each z-in T" there exists y in 7" such that zy = yz = e(z).
Recently Aradjo and Konieczny [1] have proven that a generalized group is equiv-
alent to a ”completely simple semigroup [8]”. This structure is not equivalent to
completely regular semigroups or Vagner generalized groups [17]. The éecond con-
dition of generalized groups also make them different from semi-groups admitting
relative inverse [2, 3].
We employ Araiijo and Konieczny’s theorem [1] and choose the above definition for
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a completely simple semigroup. We also recall that [14] if X and Y are two non-
empty sets, G'is a group, and s : Y x X — G is a mapping, then P =X xGx Y
with the multiplication (z, g, v)(2', ¢',¥") = (2, 9s(y,2')g’, ¥') is a completely simple
semigroup which is called Rees matrix semigroup. In fact Rees’ theorem [5, 7, 8]
implies that each completely simple semigroup is isomorphic to a Rees matrix semi-
group.

A generalized group T is ca.lled a topological generalized group [13] if it satisfies the
following conditions:

1. T is a Hausdorff topological space;

2. Two mappmgs my from T to T and mz from T x T to T are defined by
my(z) =z~ and ma(z,y) = zy, are continuous mappings.

A topological generalized group 7' is called a top space [10] if:

i} The topological space T is a smooth manifold of dimension ¢;

ii) The mappings m; : T — T deéfined by m,(u) = ™! and the mapping m, :
T x T - T defined by ma(u1, u2) = uyus are smooth maps.

Example 1.1 The n-dimensional Euclidean space R"™ with the product

n k03
n:clvi—Zyi' nm“+2yi
(@87, @) o (—— e — )
is a top space which is not a Lie group with this product. The subset G = {(aq,...,a)
: a € R} is a Lie group with this product. If F ig a foliation {H : b € R and
Hy = {(z',...,2") : ¥ + ...+ 2" = b}} then each leaves of this foliation attract a
point in G and the product of top space makes a dynamics on . We have illustrated
this situation (in the case of R?) in figure 1. '
Example 1.2 If (H, <, >) is a finite dimensional real Hilbert space, then H with
the product zy = 7+ < u,y > u is a top space, where u is a chosen unit vector.

" In example 1.2 if #,y are from the hyperplane L orthogenal to u, then zy = z,
which implies that this hyperplane is the left zero subsemigroup of idempotents. If
z and y are in the span Ru of u, say ¢ = ru and y = su, then zy = ru+ < u, su >
u = ru + su = z + ¥y and so here is one of subgroups. So H has a decomposition to
a left zero semigroup and a group. In fact if T = 51 + g1, ¥ = la + g2, where g; € Ru
and I; € L, then zy = 115 + g1g».

We recall that [5], if X and Y are Hausdorff topological spaces, G is a topological
group, and s : ¥ x X — @ is a continuous mapping, then the Rees matrix P =
X x G xY is a topological generalized group which is called paragroup.
Theorem 1.1 If X and Y are smooth manifolds, G is a-Lie-group, and s : ¥ x X —
(7 is a smooth mapping, then the paragroup P = X x G x 'Y is a top space [14].

"~ A vector field X on a top space T is called a left invariant vector field {14] if
Al p(X () = (X oly)(p) where g,p€ T, 1, : T = T'is deﬁnéd by l;(z) = gz , and

_(lg),, is the derivative of I, at p.

Example 1.3 The subset T = {(sin ¢ cos §, sin ¢sinf,cos¢) : 0<f<2m,0<p <
w} of §% with the product : :

((sin ¢y cos By, sin qb; sin#, cos ¢y ), (sin @2 cos 82, sin o sin B2, cos @2)) >

(sin ¢ cos Bo,sin ¢; sin bz, cos ¢y)

is a top space \{14]‘ (see figure 2). In fact for all p € S2, e(p) = p~! = p. The vector
field X : T — R?® is defined by X(z,y,2) = (—y,z,0) is a left invariant vector field
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onT.

Theorem 1.2 X is a left invariant vector field on T'if and only if (I)..(p) (X (e(p))) =
X (ge(p)) for all p,g € T [14]. : B

Theorem 1.3 Let T be a top. space and let e(T") be a finite set, then the set of
left invariant vector fields on T is a Lie-algebra under the Lie bracket operation [14].

2. GENERALIZED VECTOR FIELDS -

Generalized vector fields are means for creation of parameters for néw dynamics.
In a special case there is a physical history behind this notion. In fact if one con-
siders a manifold in a vector space with a physical vector field then the restriction
of physical vector field to that manifold will be a generalized vector field on that
manifold. So a generalized vector field on a manifold may not be tangent to it. For
the definition of a generalized vector field we assume that 7 and M are two C"1!
manifolds, and T(T') is the tangent bundle of T'. We are assuming that V : T' — M
and ¢ : T(T) — M are C™ maps. V
Definition 2.1 (V,M,®) is called a C” generalized vector field on T if for all
p € T, there exists a C' map « : (~¢,€) — T (for some € > 0) so that ¢(0) = p and
V(e(t)) = ¢(a'(t)). « is called a generalized integral curve passing through p.

« may not be unique. For example if M = R", ¢ = 0 and V = 0 then there exists
a lot of generalized integral curves.
One can imagine a generalized vector field as a source which is a manifold as a
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subset of another manifold. :

Example 2.1 Let T = S*, M = R3; ¥(z,y) = (z,-y,z +y) and V(z,y) =
(—y, -z, -y +z), then (V,R3,%) is a C* generalized vector field on S (see figure
3). One can imagine this generalized vector field as the velocity vectors of liquid
which inject to the space by using of the mean which is similar to S*.

If (V,M,%) is a C" generalized vector field then there exists a vector field V
(may not be unique) such that oV = V.
Definition 2.2 A generalized vector field (V, M, ) is called a left invariant gener-
alized vector field on T if there exists a left invariant vector field V on T such that
YoV =V.
Example 2.2 Let T be the top space which is introduced in example 1.3. Moreover
let V: T — R* and ¢ : R® - R* be defined by V(z,y,2) = (~y,z,—y,z —y) and
¥(z,y,2) = (z,y + 2,z + 2,z + y) respectively. Then (V,R4,%) is a left invariant
generalized vector field. -
Let V be a left invariant vector field corresponding to a left invariant generalized
vector field (V, M,+) on a top space T. Moreover let ¢ be a one-to-one mapping.
Then for all g € T we can define 99 : M = M in the form:

o= {180 T

Lemma 2.1 For all g € T, the mapping 79 is well-defined.
Proof. Let g € T be given. Then we have two cases:
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i) If my = mg & ImV, then n?(my) = my = ma = n9(ma).

ii) If my = ma € ImV, then there exist ¢1,¢, € T such that m; = V(¢;) and
m = V(ts). Sowo V(t) = o Vits). ) )

On the other hand: ((lg)us, (V(£1)) = (7 0 Lg) (1) and ((lg)uey (V (£2)) = (7 0 1,) (82).
Hence (Voly)(t:1) = (V oly)(ts). Therefore V(gt1) = V(gt2). So V(gt1) = V(gts).O0
Example 2.3 The set of real numbers R with addition is a Lie group. f V: R —
R? and ¢ : T(R) — R? defined by V(z) = (0,2?) and 9(x) = (0,z2), then (V, R, %)
is a generalized vector field which is not left invariant. In fact in this case V(z) = =
which is not left invariant. Moreover since 7' is not well defined (pay attention to
V(1) and V(1)) then V is not a left invariant generalized vector field.

Theorem 2.1 Let V be a left invariant vector field on a top space T’ correspond-
ing to a C” generalized vector field (V, M,1), and let #? be the mapping which is
defined by (1). Then

oV =Vol, forallgeT;

i) {(Ig)se(V())) = (g o V)(¢), for all gt € T.

Proof. Let t € T', g € T and v € V(T) be given. Then:

) (V) V() =Vigt) = (Volg)(t) .
i) (@WolgaoV)t) = (WoVol)()
) = (Volg)()
= (P oV)(®) by().0
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Now we state the main theorem of this section.

Theorem 2.2 With the assumptions of theorem 2.1, the set (M, {n? : g € T'}) has
the following properties:

i) For all m € M there exists ¢ such that m is a fixed pomt of n9;

i) 9 on92 =99 for all g1,92 € T

Proof. If m € M we have two cases:

Case 1. If m ¢ V(T), then nf(m) =mforall g€ T.

Case 2. If m € V(T'), then there exists t € T such that m = V (), and we have:

7¢O (m) = V(e(t)t) = V(t) =m

Now let g1, g2 € T be given. Then:

ntonoV = pfto(Voly,)=®n"oV)ol,
= (Volgl)oigz :VO(’lgl Olgz)
= Volgg =09V .

So by definition of 1 we have
7;391 a 1792’: nylgz 0

Corollary 2.2.1 In theorem 2.2 if T is a Lie group, then (M,{n? : g€ T})is a
dynamical system on M.

Proof. It is enough to show that n¢ is the identity mapping, where e is the identity
of the Lie group T. We have two cases: :
Case 1. If m ¢ V(T), then n*{m) = m. '

Case 2. If m = V(t) for some t € T, then 1j*(m) = n°®(m) = V(elt)t) = V(t) =

So ¢ is the identity mapping on M.[

3. A GENERALIZATION OF DYNAMICAL SYSTEMS

If T is a Lie group, then corollary 2.2.1 implies that {n? : ¢ € G} is a dynamical
system on M. So property (i) of theorem 2.2 can be replaced with the existence of
identity mapping in the definition of dynamical systems, Hence properties (i) and
(i) can be a base for the definition of systems which time values of their evolution
operators are rmembers of a completely simple semigroups. These systems make a
special category which is a sub-category of the category of semi-dynamical systems.
More precisely let G be a completely simple semigroup and D = {n9 : g € G} be a
family of maps from a set M to M, then we have the following definition.
Definition 3.1 (M, D, Q) is called a complete seml-dynamlcal system if:

i) n9 o 92 = 9192 for all 91,92 € G;

ii) For all m € M there exists g € G such that m is a fixed pomt of n9.

‘We use the abbreviation CSS instead of “complete semi-dynamical system”.
‘Example 3.1 The set G = R x (R — {0}) with multiplication {g1,g2)(h1, ha) =
{g2h1, g2h2) is a generalized group.

If

)

D= { QO(Ql:gz) : (p(91»92) ‘B2 - IR'Q; and (Ga) € G }
(331,3,'2) [ d (gle,§2$2) ;l
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then (R?, D,Q) is a CSS.
Example 3.2 Let G be a completely simple semigroup and

D'*—{ @G = G and g€G }
x = gz
Then (G,D;G) is a CS8S.

We know that the set G, := {g € G : e(g) = e(a)} where a € G, with the multiplica-
tion of G is a group. The following theorem shows that CSSs are the generalization
of dynamical systems.

Theorem 3.1 Let (M, D,G) be a CSS and suppose that there exists ¢ € G such

that: for all m € M there exists g € G, so that ¢?(m) =m. Then (M, D,G,) is a

dynamical system.

Proof. It is enough to show that ¢ (@) = J);, where Iy, is the identity mapping

on M.

For m € M, there e.xlsts g €.G, such that ¢?(m) = m. Hence ¢*®(m) =
@) (p¥(m)) = @9(m) = m. Thus (M, D,G,) is a dynamical system: [

Corollary 3.1 Let (M,D,G) be a CSS and G be a group, then (M, D,G) is a

dynamical systemni.

Proof. If a € G, then G = G, and the corollary follows from the theorem 3.1.[]

Theorem 3.2 Let (M, D,G) be a CSS and m € M, moreover let S, = {g € G :

@9(m) = m}. Then S,, is a generalized subgroup {7] of G.

Proof. If g € Sy, then: (9 (m) = ¢ (9 (m)) = @I(m) = m and c,og_l(m) =

09 (p?(m)) = ¢*@ (m). So e(g) € S and g1 € Spu.

If g1,92 € Spn, then ©#92(m) = 91 (% (m)) = m. Thus S,, is a generalized sub-

group of G.[J :

We now define the relation ~ on M in the form:

my ~mz & (P (my) =my and % (my) =my for some gy,9; € G.)

It is easy to show that ~ is an equivalence relation. ,
Definition 3.2 If p€ M, then O%(p) = {m € M : m ~ p} is called the G-orbit of

p. - .

Definition 3.3 The function g — %z is called the G-motion of the point z and
the set T7¢(z) := {@9z : g € G} is called the G-trajectory of a point z.
Proposition 3.1 If z € M, then T%(z) is a disjoint union of G-orbits.

Proof. M is disjoint union of G-orbits. We show that if OC(a)NTC%(x) # 0 for
some a € M, then O%(a) C T%(x).

fye 0% ) TS(z), then g ~ @ and y = @?(z) for some g € G. If b € 0% (a),
then b ~ y and b = @"(y) for some h € G. Hence b = = " () € T%(z). Thus
0%(a) C T%(z), and proposition follows.[]

" Theorem 3.3 Let GG be a normal generalized group and (M, D, Q) be a CSS, more-
over let every G-motions be one-to-one. Then for all x € M:

a) T%(z) with multiplication @9 (z)p? (z) = 99 (x) is a completely simple semi-
group;

b) The set S, is a generalized normal subgroup [11] of G;

¢) There exists a bijection v : G/S, — T%(x).

Proof. a) Let ¢9(z) € T9(x) be given, moreover let I (z)p"(z) = p"(z)¢?(z) =
©9(z), for some pM(z) € T%(z). Then gh = hg = g. So h = e(g). We also have:
I (2)p 9 (z) = @D (2)pI(z) = @I(x). Hence e(p(z)) = @9 (z). Similarly
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(9 (@)~ = 9o ().
Let ¢9(x), " (x) and ¢*(z) in T%(x) be given. Then:

¢ (2) (o™ (@)9" (z)) = ¥ (2) (¥"*(2)) = ¢* "9 (z) = TV (2)
= ¢?"(@)¢" (@) = (@ (2)p" (2))p" (2).
Thus T9(2) is a completely simple semigroup.

b) By theorem 3.2, S, is a generalized subgroup of G. Obwously “Ww o G =
TC%(z),g = ¢?(z)” is a completely simple semigroup homomorphism and for a € G

we have: . @

_J 9 if o) £z

Sz 1 Ga = { Kernel 1, if 0@ (z) = x

where ¥, = 9|¢,. So S, is a generalized normal subgroup of G.
¢) The relation ¥ : G/S, — T%(z) defined by g(S. N Gy) + ¥¥(z) is a mapping,
because if g1(Se NGy, ) = §2(S: NGy,), for some g1, 92 6 G, then there exists g € G
such that g1,92 € Gy and Gy, = G,, = G,. Hence g7 1g:(8. NG 9) =82 NGy. So
92 91 € S;. Thus wgl( ) = ¢%(z).
If 9 (z) = p92(z), then g1 = g». Consequently we have

91(8z N Ggl) =g(5: N Gyz)'

Therefore 9 is a bijection.[]

Theorem 3.4 Let (M, D,G) be a CSS and for all g € G, 9 be an onto map, then
D with combination of maps as multiplication is a group.

Proof. Let ©? € D and y € M be given. Then there exists ¢ € M such that
w#(x) =y and we have:

e(g) (y) = e(e) (W () = ¢?(z) = y.

So ¢®9) = Ip,. Thus D is a group. [

The following example shows that, in theorem 3.4, G may not be a group.
Example 3.3 Let G be a completely simple semigroup and M be a non-empty set.
Then (M, {In},G) is a CSS.

4. TOPOLOGICAL COMPLETE SEMI-DYNAMICAL SYSTEMS

In this section we assume that G is a topological generahzed group {9] M is a
topological space and (M, D,G) is a CSS.

Lemma 4.1 The mapping e : G —» G defined by g -+ e(g), is a contmuous mapping.
Proof. Let e{g) € G and a neighborhood V of e(g) be given.. Then there exist
neighborhoods U; and U, of g and ¢! respectively such that ms(U; x Up) C V,
where my : G x G — G is defined by (g1,92) + g192. Moreover there exists a
neighborhood Us of ¢ such that m;(3) C Uz, where my : G — G is defined by
hes B~ I W = Uy NUs, then e(W) C V. Thus e is a continuous map. O

If ¢ € G, then lemma 4.1 shows that G, is a closed generalized normal subgroup of
G. So G/G, is a topological generalized group {9)].

'Definition 4.1 A CSS (M, D,G) is called a Topological Complete Serm~dynam1ca1
System {TCSS) if the mapping o

p:GxM — M
(g,2) = (=)
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is a continuous mapping.
Example 4.1 The set G = IR? with multiplication
GxG o G

2a; +a2+bs 2b; +ax+b
N e

is a completely simple semigroup. If

: {9,92) -R2 5 M2
— (91,92) . 2
p=1io ey oo (Ptmte Inren)

then (R?, D,G) is a TCSS.

Let N be a generalized normal subgroup of G, I'y := {g € GIN NG, # ¢} and
7 : 'y — G/N in the form g — gNg be the map corresponding to N [13], then the
topologies of I'y and G/N are defined in the following forms respectively.

7oy ={V CDy : V isopenin G, forallge Iy}UTy

and

T i={U CG/N : 7~ (U) is open in T'n}.
Theorem 4.1 Let f from G onto E be a continuous homomorphism of topolog-
ical generalized groups and let kernel of f be a closed subset of G. Moreover let
(M, D, E) be a TCSS, then (M,D’,G/ker f) is a TCSS, where Df := {p9N¢
@9 (z) = pf 9 (2) for all z € M}.
Proof. If g1N; = g2Ny,, then g1 = gon and f(n) = fle(q1)) = f(e(g2)).

So flg) = f(gzn) = flg2)f(n) = f(g2)f(e ( 2)) = f(g2e(g2)) = f(g2). Hence
@9 N9 () = p92N92(z), for all z € M. Thus DY is a set of functions from M to M.

Let g1 Ngy,92Nge € G/N and z € M be given, then

(N9 0pt2792) () = P No1 (1 (52) (@) = 7 81) (o192 ()
= (pf(yl)f(ga) (z) = (pf(ng) . @91921\’9192 (2).

So @91N91gpeaNIz = [pgrgzi\‘glgg
If z € M, then there exists h € E such that ¢®(z) = z. By assumption there exists
g € G so that f(g) = h. Hence ¢9V9(z) = z.
Thus (M, Df,G/N) is a CSS.
Y:GINxM — M
(gNg,z) = 9N (x)
w:ExM — M
(h,z) = ™)
V of p9¥9(z) be given, where z € M and let gNg € G/N. By the continuity
of ¢ there exists neighborhoods U and W of z and f(g) respectively, such that,
@(W x U) C V. The continuity of f implies that there exists a neighborhood T' of
. ‘ .. #7:G = GJN
g such that f(T) C W. We know that the mapping 9 = gNg
map. So R = n(T NTy) is a neighborhood of GNg and /(R x U} C V. Thus ¢ is
a continuous map.[]

We now show that is a continuous map.

We know that is a continuous map. Let a neighborhood

is an open
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We now present a method for constructing new TCSSs.
Theorem 4.2 Let (M1, {p{},G1), (M, {3}, G2) be TCSSs, and let

{ (,0(91’92) M, x My, — Ml x M,y : (gl,gz) eGx@ }
(@) = (o' (@),93°®) ’

then (My x My, D,G1 x Gg) is a TCSS. '

Proof. The diagram

G1XG2XM1XM2 .
Ny
Yl
Gl X,M]_XGQXMQ Wl—wﬁ M1 XMz

is a commutative diagram, where ¥(g1, g2, m1, m2) = (g1,M1, 92, M2) . S0 @ is con-
tinuous. Other properties could also be deduced.d

5. GENETIC SPACE

Each genetic code consists of an alphabet of four letters. In DNA the four
letters are adenine , guanine, cytosine, and thymine. In RNA the four letters are
adenine, guanine, cytosine, and uracil. To modelize each genetic code we consider
each genetic code of n letters as a mapping w from {1,2,...,n} to {0,1,2, 3}, where
0,1,2 are identification numbers for adenine, guanine, and cytosine respectively, 3
. is the identification riumber for either thymine or uracil. If we denote w(i) by w;,

then a genetic code with n letters can be denoted by the n-tuple (wl,wg, , W)
- where w; € {0,1,2,3}.
Let G = {(w1,wsa,...,wn) : n € N,.and w; € {0,1,2,3}} be the set of genetic codes.
Then G with the following operation is a generalized group.
If w= (wy,wy,..,wn), and 5 = (11,72, s i) are two members of G then their
product is denoted by w = 7. To define the product * we are going to have the
following two cases:
Case 1. If n < m, then for 1 < ¢ < m we define
(w'n); = { w; ifiis an odd number and 1 <i < n
. n; if¢isan even numberorn <i<m
"Case 2. If m < n, then for 1 < i < n we define
(W) = { w; if ¢ is an odd number
v 7; if ¢ is an even number or m < i < n
The above definition shows a method for combining w and 7. Moreover w * 7 is a
. genetic code of the length maz{m,n}. ‘
If w = (w1,ws,...,wn), and 1‘7 = (m, M2, - .»Tim) are two members of G and m > n,

then we define d(w,) Z pw""" , where

1 1fwk7énk ork>n
Porme = 1 0 fwg=mandk<n ’
Moreover we define d(n,w) = d(w,n).
The straightforward calculation shows that (G,d) is a metric space. Moreover G
is' a topological generalized group. Now let D be the set of 79 : G — G defined
by 79(z) = g x z, where g,z € G. Then (G,D,G) is a topological complete semi-
dynamical system.
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If we put z = (11_1)’ then TG(:E) = {(91:1)1(917 1:937“-1971) tne {37 4a5:--} g €
{0,1,2,3}}. . :

6. THE WEATHER SYSTEM‘AS A GENERALIZED VECTOR FIELD
The Lorenz system [9] ‘

T =025 — 0x1 V
Ly =—Pfrs+mzs  0,0,8>0 (1)
Ts = pTL — Ts — T1T2
has considered from different points of views [4, 6, 10, 18]. This system has created
new problems in mathematics, and the proof of the existence of attractors, such as
attractors of its geometncal model [4, 15], was an important result on this structure
[16].
In this section we use of this system and Hamlltoman systems to construct a gen-
eralized vector field on a submanifold of R®. For this goal we will try to find
fa(x1, 22,23, 24,25, %6) , fa(T1,22,23,74, 25, 2¢), and fe(z1, 2,23, T4, %5, T6) Such
that the system:

¥ = ox5 — 0Ly
Ty = —fzy + 1175
T3 = fa(x1, T2, %3, T4, T5, Te)
= f4(m11$273}3,$41$5ax6)
Ty = pr1 — Ty — T1L2
T = fo(z1, %2, 3,24, Ts5, Te)
be a C*® Hamiltonian system on R®. Moreover we will find a'submanifold of R® such
that fz = fi = fe =0 on it, then the restriction of the Hamiltonian vector field on
that submanifold will be a generalized vector field. These mean that we are looking
for fs(z1,%2,%s,%4,75,%6) , fa(21,%2,23,%4,%5,%6), and fo(21,22, %3, %4, 5, T6)
such that:
6x1 Sk (g5 — o) + gf—( —Bg2 + z125) + (p:cl — x5 —x122) =0, for i = 3,4,6. So
we are looking for a C°° function H (:z;l, :1;2,:1:3, Z4,%5,2g) such that:

a,pB>0

(%) =ozs —oz = gﬁ
Ey = —Bxs + X125 = B;?;
&5 = f3(T1, 22, T3, Ta, T5, Tg) = G

4 gH 07p76 >0
Ly = fo(@1,%2, T3, T4, T5, Tg) = — 5o
$5 = pr| —Is — 1T — gg
Tg = f6($1,$2,$3,$4,$5,$6) - gz

and ‘
6&163:5 (am5 - 0331) + 83;289:6 ( —Bzrs + xlxs) + Bwsﬁme (,0.7)1 - Ty — 12111:2) 0

8 H
— g7 (0Ts —01) - W( —Bz2 + z125) — sx—sg;;(m?l - T3 — T1%2) =
9 H oH o*H
~ Bt (0%s — 0T1) — 55,7 (BT + 8135) — 505, (021 — T3 — 2122) = 0
After straightforward calculation one can deduce:
i) H=~oz124 + 2,72 — pr122 + 2552 + 2178 + [ v(ws, xe)dzs + w(as)
where v(zs, zg) and w(xs) are arbitrary C* functions;
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i) B2 — Bpzs + x2 = 0 (%).
Conditions f3 = fs = 0 imply that v(z3,z¢) = w(z3) = 0. Moreover fy = 0 implies
that —ozs + $22 — pzy + $a3 = 0 (+x). (x) and (+x) determine a submanifold of
RS. Moreover the restriction of the Hamiltonian system

{171 = g%y —~ 0Ly

Ty = —Pxy + 7175

m';g ={

Ty = 024 — $3% + pTy — 575 08>0

dfs = P — Ty — T1dL2

Ze = 0
on this submanifold is

.’Ifl = JTy — 01

To = —fPre + 1125

Zg =10

. o >0
.,E4:0 ?p?ﬂ 7
Ty = pTy — Ty — T1%2

a:'ﬁ:()

which is a generalized vector field look a like the Lorenz system. So by this method
‘we can inject a fluid to R® which is similar to the Lorenz fluid.

7. CONCLUSION

Generalized vector fields can be a mathematical base for describing some physical

phenomena. They prepared a reasonable base for complete semi-dynamical systems,
and as a result a mathematical description for genetic space and an evolution by
generalized group product deduced. Although we paid attention to genetic code
but these results can apply for coding.
In section 6 we present a Hamiltonian description of the Lorenz system. So it
seems by adding dimension to the space it will be reasonable to associate each
complicated vector field with a simple generalized vector field which will be the
subject of new research. Moreover the genetic space implies that: consideration
of dynamical behaviour of complete semi-dynamical systems is also a reasonable
research topic.
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