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Abstract

The study included the isolation and identification of fungi contaminated the
peanut samples Arachis hypogea offered for sale in some shops in the Suq Al
Jumah area in Tripoli-Libya, for the two Peanuts varieties, locally known
(Arabic and English) and revealed the ability of these fungi to produce aflatoxin
toxins. Different (12 isolates of Aspergillus niger, 6 isolates of Aspergillus
flavus, and 3 isolates of Penicillium spp.) The results showed that the highest
percentage of occurrence (23.6%) was for A. flavus producing aflatoxin B1,
where the thin-layer chromatography (TLC) technique showed that 12 % Of the
samples were contaminated with aflatoxin out of 50 samples of peanuts, and 8%
were contaminated with aflatoxin B1, all are English variety, and the
concentration of aflatoxin in these samples exceeded the above of maximum

level of aflatoxins permitted limit in Libya and internationally (20 ppb).

Keywords: Aspergillus, aflatoxin B1, TLC technology
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Family is considered a fundamental social institution in the social
upbringing of children. Also family is considered the cell and the first nucleus
that undertakes the processes of building, fortifying and preserving society
from disintegration, and through its practices of parental authority, and its
natural social responsibilities for raising children and instilling in them values
that are consistent with the prevailing social and moral system, and in the
presence of the technological revolution that has entered every home and
become a part of the essential requirements of daily life. Since that, family
had to deal with this technological revolution with its many different forms and
tools, from electronic devices to smart phone devices, by realizing its

negative effects on children and realizing the ways to reduce these effects.

Hence, the problem of this study, which was represented in identifying
the degree of family awareness of the social and psychological effects of
children’s use of electronic and smart devices, and the study dealt with this
problem by analyzing from two sides. The first one, a theoretical framework
that includes the significance of the study, objectives, as well as a review of
some concepts and an analysis of previous studies. The second one, the
analyzing and interpreting of data and information collected from the

population of the study.

The study has revealed a number of important results with which the
objectives of the study were achieved, and through the questions of the study
were answered. The study concluded some recommendations and proposals,
which would contribute to raising the level of family awareness of the effects

of children's use of electronic and smart devices.

[
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Abstract

The aim of the current research is to study the reality of work accidents and
their impact on the workers a field study in the plastics factory in Al-Qurabouli
Plastic Factory. The research problem was the high level of work accidents among
workers in the factory under research, which negatively effects on the workers
during their work. The research used the descriptive analytical method, where, the
descriptive approach was used in presenting administrative literature that related to
the work accidents from secondary sources related to the topic of research from
books, periodicals, scientific journals and the Internet. The analytical method was
used in analyzing the data collected in the practical side. The comprehensive
survey was the method, thus the research community included all the workers of
the Al-Qurabouli Factory, whose number was (173), (3) questionnaires were
excluded due to they are not valid for analysis. Therefore, the number is (170)
workers. The questionnaire was used as a main tool according to the Likert quintet
scale, in addition used some statistical methods, which are the mean and standard
deviation.

Key Words: work accidents, workers, Al-Qurabouli Plastic Factory.
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1994 8400 998 7432
1995 8419 1071 7703
1996 8437 927 7750
1997 9279 1119 8076
1998 9393 1224 8343
1999 9370 1204 8394
2000 10667 1504 9617
2001 10895 1598 10033
2002 12017 1751 11058
2003 12154 1744 10502
2004 11643 1785 10746
2005 11898 1800 11541
2006 11982 1866 12164
2007 13165 2138 13497
2008 13352 2332 13725
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Complete vector field on an open ball

‘D. N.M.Ben yousif

Abstract: —The theorem concerned in this paper has been proved before by the
author, but in this paper the author shall give a new proof using the idea of

lipschitzian method which give us a lot of results to formulate.

1. Introduction:—

The domain of real cartan triple factors Hilbert balls play a distinguish role:
there gauge function can let the JB— norm of several different red JB- triple
factors. The later fact seems to be one of the main, obstructs on the way to pure
real geometric theory of JB- triples, and it is commonly agreed that a deep
understanding of the structure of the complete real polynomial vector fields of

Hilbert balls can be curtail in this direction.

Mangasarion and from Ovitz, are shown to have natural extensions valid
when the mappings are only lips chizz continuo—us. Involved in these extensions

is a compact, convex set of linear mappings called the general zed derivative,
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which can be assigned to any lips chit Zion continuous mapping and point of its
(open) domain and which reduces to the us used derivative whenever the mapping

is continuously differentiable.
2. The main result:

2.1 Definition: let a function f: R"—» R"we may identify f(x) %with f. The vector
field f(x) % is said to be complete in B= {x:<x . x>< 1};B R" if for Rvery xo€ B
there is differentiable function t : IR - B where  x(0) = X, and ait f=

f(x(t)) t € R.(BenYousif, 2005, pp1-10)

2.2 Theorem: Each tangent polynomial vector field belongs to the lie-algebra

generated by the field P,,Q,, , ( ae H) where Pa: x —a - <x,a> x . Where
Qa: x — a- [2<x,a>-<xx>a].(Willard, 1968 & Hochschild, 1965)

Proof: Let Pa: x »a—<x a>x so

As known that {abc},i,= <ab> c+<ab>a-<a,c> b

Qa: x—a- {xax}s,im= a- 2<xa> x+ <x,x>a.
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1 1

And {abc}yin = 5<a,b> c+ E<a,b> a,pa: x »a—{xax}yy then Qa= 2Pa

Pa = a—<x,a> x and Q = a-2<xa>x + <x,x>a Qa-Pa = - <x a> x+ <x,x> a.
1 1

{a b X}uin = 5<a,b> X + E<x,b>a.

{bax}Hi..=%<b,a>x+%<x,a>b (aob—boa)x=%<x,b>a—%<x,a>b

Qa-Pa=<x,x>a — <x,a>b =2(a OX—XO0 a) X 2(a ob-bo a) = <x,b>a - <x,a>

b

Pa= a—-<x,a> x and Qa= a- 2<x,a> x+ <x,x> a 2 Pa-Qa = a—<x,x>a = (1-

<x,x>) a
Span {Pa,2Pa — Qa}> (Qa - Pa)

Span {Pa,Qa} = span { Pa,(1-<x,x>)a} . Then Qa-Pa = -(2Pa — Qa) + Pa =Qa

—2Pa. That's mean 2(a 0 x —x 0 a) x = - (I-<x,x>)a + Pa
Pa- (1—<x,x>) a =a — <x,a>X — a +<x,Xx>a = <x,x>a —<x,a>X, .

[P, Q] a Which Complete the theorem.
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2.3 Theorem Letp~ €Pol / IR", IR"). Then the vector fieldp‘(x)% is

Complete in the unit ballB~ifp~ is finite linear Compination of the Mappings R~
(x), <R7(X), x> %, (1-<x,x>)Q(x) Where Q, R~ € poI(R“, R”) .(Benyousif, 2004

&stacho, 2001)

Proof: let P denoted the set of all polynomials p~ €Po (IR”, IR”) such that the
vector field p~ ;—xis Complete in B. Since B is (real analytic sub manifold of IR"

with analytic boundary 9B, for a polynomialp~ € pol (IR", IR") we have:

p~ €P if  pTis tangent todB That is p={p~ €
pol(IR® , IRM)P™ (X1, Xa,- .. -Xn) (X1 X2, X ), P~ 1€ , fOr X1, Xy,.....X€ IR @and x? +

x% + xTZl = 1},

Now give any polynomial mapping (A) such that A: IR"- mat ©) (N,iR) we

have < xA (x) . X>= < X, xA(x) ™ =< XX (—A(x))> = - <xA(x), x>,
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Thus necessarily <xA(x), x> = 0 that xA(x)..x on the whole space IR" in
particular e A(e) e V unit vector which mean that x—xA(x) is complete polynomial
vector field of second degree in unit  spheres = ¢B ~ S=¢B = (x + x% +

< xf) =1 <xx>.

Conversely: let v be complete polynomial vector field ongB = s. we know
that v(x) =Xy_, vi(x),Vi(x) for Some scalar-valued polynomialsy,: IR"—

R with the fundamental vector fieldsV,(x) = ex— <ey, X>=e— XX, X;e; .
Since the function [1- (xl2 + ... +x,21)] vanishes on gB= s the vector field:-

V= (X)= v (X) = [I=(xZ, +.....+x2)] X i V() ey .coincides with on the Spheres.
However, with the standard matrices E;, with 1 at (i, k)—entry and o else where
we can write:V ™ (x) = Ypoq v (%) lex — xp Xt xieil — [ 1= (XF, +.....+ xZ
)12?:1 Ve (X) ex=Xg=1 Vi (%) Xitq X; [Xi€p— xpei] = Xioq Vi (X) Xioq xixp [Ejge —
Exil= x A(x) where , A(X) =V1<icken(XiV () — 0 (X))[Eix_ Ep;] is a

polynomial map from R" in to mat () (N,R).

Now P7™= xA(x)— < xA(X), x> x + (1- < x,x>) Q(X).
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<P~ (e), e>= < (eA(e)— <eA(e) , e>e + (1- <e,e>) Q(e)), e>.

<P~ (e), e>= 0. Which completethe proof.

Remark: let V,: x - e —<e\,x>x with , k=1,2,...... n, then every complete

polynomial vectc - field on the sphere s = 9B, where B an open unit ball (S=

9B = YN, x?=1) Coincides with some vector field of the form v(x) =
> pr(x)vi (x) when restricted to S where py,....,p,: RV>R are appropriate
polynomials.

Example 1 : Although no non vanishing continuous vector field exists on sphere
s2 there are three mutually per appendicular vector field on s3c R*, that is a frame

fields, let s3 = { (X1,%2,X3, X4), Zg*:lxiz = 1 } and let vector field be given by:

d d d d
X =Xp— + Xj|— + X4— — Xx5— .
aX, aX, 9X3 90X,
a 0 a [o]
Y = —Xz— — Xy— + X|— — Xo— .
89X, X, 8Xs3 X,
Z =X+ X — x4 %2
4ox, 3ax, 29xs 9x, °

At p= (x1, X2, x3, x4). Since at each point these are mutually Orthogonal Unit

vectors in IR*, they are independent. To see that they tangent to s it's enough to
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take inner product with x radius vector from the original to the point ones,

<x7.x>=0<z7x>=0)=0
<y_’, x> =().

Example2: Assume v € Pol (IR? IR% and< v (e).e =0 for <e,e> =1 <v(e).e>=0

mean that v is tangent to unit — sphere.

Let a = v(O),w=v—va then w,also tangent to the unit—-Spherebut already W(O)=O

cos v
ey, = | SNV cos¢ |Then< w (e,,), ey, >= 0.
sinv cos ¢

0
a 0 0 . .
uaw V(Ewp) . &> =0 o0 (evp) = (Zfé’?fciﬁf)

0
aa_u (aa_u (evp)) =(—cosv sinq))
COSV COSQ

Example3:

1
P:B (R") —» R" complete analytic filed[ 1— < x,x >]=P(x)= P"(x) .

10
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(1,1)

0 1 B

e

0 t

¥ (exp [-1/ (n1)?]) = ¢ (1) ¥ (t) =1 —exp [1- 1/(1- t%)]

Po(x) = ¢, (x* + ¥y5) p (x)

11
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USE OF BACTERIOPHAGES FOR FOOD PROTECTION FROM
MICROBIOLOGICAL SPOILAGE

Elhedmi Abdulkhaleg ! Samira Guma Jrad?

Abstract: The article has been studied the ability of bacteriophages,
specific to bacteria of the genus Pseudomonas to prevent microbiological
spoilage of protein—containing food products not subjected to heat treatment
(beef, poultry and fish). It is shown that bacteria protects these products from
microbiological damage under the influence of host bacteria.

Key words: foods, microbiological spoilage, bacterial, Pseudomonas,
bacteriophages.

Introduction:

Pseudomonas strains of bacteria have shown to play a key role in milk
spoilage, slaughtered poultry and meat, eggs and fish. This study aims at
detecting the presence of Pseudomonas bacteria in various objects.
Microbiological studies have shown that these bacteria (P. fluorescens, P.
aeruginosa) play a key role in milk spoilage (Ferreira,2013), (V. N. Leontiev et

al., 2013), slaughtered poultry and meat, eggs and fish (M. Anbalagan 2014),

1 _ Staff member at Higher Institute of Medical Professions. Al-Qarah Poli, Libya.

2 _ Staff member at faculty of Physical Education and Sports Sciences, Tripoli University, Libya
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(A. E. Elhedmi2015). A crucial task is to expand the collection of
bacteriophages capable to lyze food spoilage bacteria and to study their
biological characteristics.

Looking for environmentally friendly ways to decontaminate food products
using different phages will increase the shelf life and control spoilage.

Microbial spoilage of protein—contained food is one of the most serious
reasons of food loss in the world. Bacteria Pseudomonas fluorescens and
Pseudomonas aeruginosa are the most common causative agents of this
process (M. M. Medzhidov, 2003). Temperature decrease to 4°C in the
chambers of refrigerators is used most often to prolong shelf-life of food
products. However, these measures do not greatly inhibit the growth of the
above bacteria. Therefore, enhancing food spoilage protection tools seems to be
an urgent task. Bacteriophage—based preparations could become some of these
tools, because they are not toxic to humans and highly specific for bacteria
(Ferreira,2013).

Given the significant prevalence and circulation in the nature of
Pseudomonas, much attention is paid to the detection of these microorganisms
in various sites.

Microbiological studies have shown that bacteria of the genus
Pseudomonas (P. fluorescens, P. aeruginosa) play a key role in spoilage of milk
(G. F. Levanova et al., 1995), (F. Gerkhardt, 1981), ( L. Franzetti and M.

Scarpellini, 2007), meat of slaughter animals and poultry, eggs, fish ( A.B.

14
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Ferreira,2013), (M. Anbalagan, 2014), ( A.V. Kostyleva and O.Y. Kuznetsov,
2011).

P. fluorescens and P. aeruginosa are psychrophilic, obligate—aerobic
microorganisms that can reproduce in products under refrigerated storage.
These bacteria secrete active enzymes that break down proteins and lipids.
They are antagonists of many bacteria and mold.

Over the past decade, there has been a significant increase in
bacteriophages as a preventive and curative drugs. This circumstance is due to
the steadily growing resistance of bacteria to antibiotics. In conditions global
antibiotic resistance, bacteriophages can be effective means for treatment and
prevention of many bacterial infections. For therapy bacterial phages
successfully used, including industrially produced.

The use of food contaminated with pseudo—-mana, if available
predisposing factors can lead to infections (Krasilnikov,2011). Therefore, in the
present The development of biopharmaceuticals based on bacteriophages is
being storage of fruits, vegetables, meat, fish in the process of their processing
before packaging production at the enterprises (phage bioprocessing) ( AG.
Shestakov,2010) (Kiseleva, 2015) (Gabrilovich, 1973).

Our work objective is to analyze bacteriophages applicability of protect
protein—contained food from spoilage caused by bacteria Pseudomonas

fluorescens and Pseudomonas aeruginosa.

15
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The urgent task is to expand the collection of bacteriophages capable of
lysing bacteria that cause food spoilage and the study of their biological
properties. Search for environmentally friendly ways of decontamination of food
products using different phages will increase the shelf life and reduce spoilage.

Previously, we have isolated bacteria Pseudomonas fluorescens and
Pseudomonas aeruginosa (the collection strains) from meat, fish and poultry

samples exposed to microbiological spoilage.

Materials and methods

Bacteriophages isolated from spoiled poultry, beef and carp samples were
the subjects of the study. 20 g of the weighed sample were inoculated with 20
ul of Pseudomonas sp. diluted 24 hrs culture and incubated at 30°C for 2 days.
The obtained sample was homogenized in 10 ml physiological solution then the
cells and coarse particles were precipitated by centrifugation at 6000 min™! for
15 min. Chloroform (20:1) was added to the lyzate, shaken vigorously for 1
minute, left for 20—-60 min at room temperature then centrifuged again to obtain
a clarified lyzate.

Phagolysate titre and the form and bacteriophage negative colonies were
determined by Gracia agar-layer technique (A.E. Elhedmi et al., 2016).

About 2 g of heat untreated protein—contained food samples: beef, poultry
and fish were placed into Petri dishes and undergone the following treatments:

inoculated with bacteria Pseudomonas fluorescens and Pseudomonas

16
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aeruginosa (control), treated with bacteriophage suspensions (BV,, — isolated
from beef, BV,s — isolated from poultry, BVss — isolated from fish); treated with
suspensions of bacteriophages with their host cells (BVBIZ — bacteriophages with
Pseudomonas aeruginosa bacteria, BVB,s — bacteriophages with Pseudomonas
aeruginosa bacteria and BV®s5 — bacteriophages with Pseudomonas fluorescens
bacteria). After that Petri dishes with the samples were stored at 4°C (9 days)
and at 30°C (5 days).

Results and discussion:

our results revealed that samples treated with Pseudomonas fluorescens
and Pseudomonas aeruginosa cells exhibited organoleptic deterioration. On the
third day, the surface of the samples became mucous and mucus appeared on
poultry and fish samples inoculated with Pseudomonas aeruginosa bacteria.
Color changes began to appear on the samples on the 5th—-6th day of storage
and faint odor appeared on the 3rd-4th day.

With experienced observed about the same changes in organoleptic
properties as in the blank experiment. Suspensions of bacteriophages in 1.3-4
times increased the time of appearance of different signs of microbial
contamination of samples at storage temperatures of 4 ° C and 30 ° C.

Thus, the performed study showed that the processing of samples of
protein—containing products with suspensions of bacteriophages of bacteria of

the genus Pseudomonas protects these products from contamination. The

17
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combined use of three bacteriophages increased the shelf life of all samples
tested at 4 ° C and poultry and beef samples at 30 ° C.

The samples treated with phage suspension and the samples treated with
phage suspension plus host cells demonstrated almost the same results —

mucous appeared on the samples surface only on day 6 — &, simultaneously

with changes in color and odor. (Figure.1)

18
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Fig 1 Change in the organoleptic properties of beef samples after

treatment with suspensions of bacteria and bacteriophages (at 4 ° C)
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Similar results were obtained with similarly treated samples stored at
30°C. But treated with Pseudomonas fluorescens and Pseudomonas aeruginosa
samples organoleptic deterioration were already observed at the end of the first
day; when treated with phage suspension and phage suspension plus host cells

—on day 2 - 3. (Figure.2)
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The time interval for the change in the
organoleptic properties of the samples (days)
o N

Fig 2 Change in the organoleptic properties of beef samples after

treatment with suspensions of bacteria and bacteriophages  (at 30 ° C)
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Established 1.3 — 4 fold increase in the shelf life of protein—containing
foodstuffs infected by different parameters, P. fluorescens or P. aeruginosa at 4
° C and 30 ° C as a result of treatment with suspensions of bacteriophages.
This allows the use of bacteriophages BV-;,, BV—s and BV-s5 for the
development of a biological product that protects food from microbial
contamination.

The results obtained can be used to develop a biological product that
protects protein—containing foods that have not undergone heat treatment from
microbial contamination.

Conclusions:

The developed model system allowed to adequately study the influence
of bacteriophages on the process of microbial contamination of protein—
containing food products.

A comparative analysis of the effectiveness of protection of samples of
protein—containing foods with different bacteriophages and their mixture from
microbial contamination caused by infection of P. aeruginosa and P. fluorescens
strains by bacteria has been performed.

The obtained experimental results confirm the possibility of protecting
protein—containing foods that have not undergone heat treatment and can be
used in the creation of a biopreparation.

For practical use in the biopreparation, strains of bacteriophages BV—,,

BV-,5 and BV-s5, which protect protein—containing products from microbial

21
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contamination, are recommended. The use of such a biopreparation can ensure
an increase in shelf life and improve the taste of food products when stored for a
long time in a frozen state (phage bioprocessing).

Protein—contained food treatment with suspensions of bacteriophages

resulted in twofold increase of food shelf life at 4°C as well as at 30°C.
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Complete and Analytic Vector Field On RM

‘D. N.M.Ben yousif

Abstract:—

In this paper the author shall give proofs of three of most

important theorems on complete polynomial and analytical vector fields.
1. Introduction:-

During my work on polynomial vector fields we proved some Theorems
and lemmas which describes how looks like the behavior of complete vector
fields with its domain, in this paper we give some Theorems ,lemmas and

examples with graphs to show how clean our results .

The theorem of analytic function will be the key of analytical vector fields on an

open Euclidean ball subset fromR" .

*Staff member at faculty of science Tripoli Libya
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2. Theorem.

Let f: RN — R be a polynomial such that f(x) = 0 for x € S whereS =
({(x,x) = 1). Then there exists a polynomialQ: R¥N — R, such that f(x) =
(1 —(x,x)Q(x).

Proof. Let g: B — R be function on the unit ballB: ({(x, x) < 1), defined

fx)
(1—(x,x))

polynomials. (Benyousif, 2004)

byg(x) = , the function g is analytic, since it is the quotient of two

Thus g(x) = Yy=o gk (x) where g, are k—-homogeneous polynomial
onRN. We have f(+e) = 0 whenever(e, e) = 1, there exists a polynomial

P.: R - R of degree < degf — 2 such that(1 — t?)P,(t) = f(te) . It follows

fte) _
(1-t2)

P(t) X597 72 a;, (e) t*with suitable constantsa,(e), ..., Agey_2(€) € R. Thus

that, for every fixed unit vectore € RV, g(te) =

g= Zzi%f_z gxis a polynomial. This completes the proof.
3. Theorem.

Let ¥ bounded continuously differentiable, 0 < ¥ < 1 and W: B(RY) - RN is

a complete vector field then YW is complete vector field.

Proof. Letw (1) =ft=0 Y (x7)dT - et xo € R™, x;: % X =w(x,)Vte

R,x; well — defined because w is complete .

Ve = Xw); Yo = Xw() = Xo

26



=T
Issue 19 AL-OSTATH Fall 2020

Y'(6) = S y(t) = () w(y(b)

y(®) = x(w(®)) 5 x(0) = %

X' (£) = w(x(t))

y'(8) ==y = 2 (w@)w'(t) = w (x(w(®)).w' () = wy(E).w'(®) -
Y(y() = w'(t) ; w(0) =0

W (w(t) = w'(t)

@ =Wox  Bounded By assumption (also C! smooth)

w'(t) = w(®)) ; w(0) =0

W) S dr

o)~ L q’(s)szzoco(r)

%(D(w(t)) =1; ®(0) =0 Monotonic increasing strictly imply that &1

exists ®(w(t)) = t then w(t) = ®~1(¢)
Suite our requirement
4. Theorem.
If P: IRN — IR is a polynomial function and (0= @:

IR~ IR is an affine function such that P (a) = O for the points q of the hyper
plane {q €IR™: @(q) = 0} then @ is a divisor of P in the end sense that P = ¢Q

with some (unique) polynomial Q: IRN — IR.

27



=T
Issue 19 AL-OSTATH Fall 2020

Proof. Trivially, any two hyper planes are affine images of each other. In
particular there is a one-to—one affine (i.e. linear + constant) map- ping A:
IRV IRY, such that {q €IR™: @ (q) = 0} = A ({ge IR": X;(g) = 0}). Then R:
=PoA is a polynomial function such that R (q) =0 or the points of the hyper
plane {q € IR": x,(q) =0}. (Benyousif, 2004 & stacho, 2001)

We can write R =Y _o@k1... xy X" .. x5\ with a suitable finite family

..........

R1I++kpy

of coefficients a, gyby the Taylor formula,ay,  x, = m xq..xy=0R.

It follows i, ky = 0 fork > 0 since R vanishes for x; = 0. This means that

R = x;0 R with the polynomial

— yd d k1-1, k2 kn i
Ry = Xk1=12k2,... kn=0 X1 X3° s e e Xy - By the same argument. That is

.......

o is the sum of a linear functional with a constant.

Applied for the polynomial function @ of degree d=1 in place of R, we see
that® o A= ax; for some constant (polynomial of degree 0 Ja # 0. Thatis @ =

ax; 0 A”l. Therefore

P=RoA =[x, RJ oA =(x,0A")=(Ry0 A™?) = (Z)(%Roo A~1). Since the

inverse of an affine mapping is affine as well, the function

Q: = (1/ax RyoA™1) is a polynomial which suits the statement of theorem.
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5. Theorem:

Assume that G [J R" is an open connected set such that G NE, # ¢ and
let ¢: G— R be analytic function such that ¢ (x) = 0 for all xe Gn E;, . Then

(x) = x; ¥ for some analytic function ¥ : G- R where x; = < x.e > and x = (X,

Proof: Let Eo=<pe R" : x,(p) =0 >, be a hyper-plane ¢( p)=0 for pe E,.

- R Ty kN
¢(p)—k§1 "]+"'+Z"N=h a”l"' n, x 2 (p)... x N (p) e
s 0 nl th 0, if 0 C
= L T -
P e E, ~y ) > Xy p) X ) s e Eo \9
0— _ = "y ", .
=o(p) -*A;__:I "2+_“§"N=k a"o"z‘" n, x,%(p)-. X,V (p), by assumption.

pP:=E e,+...+tEyenEeEy, &,,... ,E5 € R, arbitrary.

n n

0= = a 2 N

¢(p) "2*---§"N=k 0 n,..n, &-‘2 én'

n,+..+n
. _ ¢(§zez+...+éh,eN) 1 -
0n_...n n n [ 1 .
2 N 2 N Moye «ea 11 .
6x2 axN 2 N

o ‘= 0, Vnz, L

2 N

an n n
— 1 N
= a
(p) ‘};1 n,+...+ZnN=k nn..n 1 . x N(p)
rny> L1
» 3 = "1™ (o) XN ()
X a o)
3 5E k=l m+.tmy=k MM, .-N, *1 £ N F
"> 0
= x(P) v .
wip)=3 3 " (p)yen XN ()
= a X PR o
P I1=0 m=0 nyte.+ny=I "1"2"' "N 1 2 N =

With m=n,-1 and I1=k-1 .
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Which complete the proof of most important theorems in analytic vector field on

a unit ball subset from RN complete

Proposition: By theorem ¢,V is complete analytic vector filed on B(RM).

(Walker, 1950)
Let V(x) = Yo Xk, . kny=k akll,,kNxfl . XN Taylor series

k ky =
fve>0 VGO = To Dhy o kymt ey e X1 ™V

Uniform on (1 — &) B(RY)

-

Then ¢yVIN > ¥ complete polynomial vector filed.
loc

(0,1)
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-2
£
1 1
Ppe = 1—(-(x~— P),—(x - P))np‘
£ £
Example

P:B(RY) -» B
p(x)

(r.cos,r.sing) - (—t?g (r g) .sing, t?g (r% ) .COSQ)

6)- )
t2gr = Yoo arr ™"

m

()= D et +59m ()

k=0

Locally uniform, Approximation.
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