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Abstract

In this study, Enterococcus bacteria was isolated from the Iraqi local dairy products then it have
been compared with global products from (Saudi Arabia, Jordan, Syria, [ran),An study of absorption
spectrum have been achieved to the planted bacteria in the middle nutritious before and after the
irradiation by laser, as used several lasers with wavelengths (405, 532, 650)nm and the laser power
of irradiation variable (1-20) m Watt and different irradiation times (1-24)min at different doses of
radiation. The results showed that the bacteria isolated focused largest amount of Iraqi and Syrian
Milk, it turns out that the bacteria isolated positive Gram appeared on the spherical shape under a
microscope by (68.8%) of the total isolates, found them almost (79.8%) of the genus (Enterococcus),
and have found that higher absorption of isolated bacteria in the extent of wavelengths UV near
visible light within the wavelength (235)nm and the absorbance of the bacteria less when irradiation
laser¢ note from the results that the effect of the laser (405)nm his percentage kill of bacteria higher
than the laser (532)nm This has the largest of the laser effect (650)nm under the same conditions, the
study showed required to get the proportion of killing (100%) of time is (21) min and at least increase the
laser power or radiation dose, and increase energy density by increasing the exposure time enough
to damage the inside living cell and kill bacteria. The study has shown that lasers can be used as a
tool, rather than the traditional pasteurization sterilization that lose Taste the milk and some of its

properties.

Keywords

Enterococcus Bacteria, Isolated Bacteria, Irradiation by Laser, Absorption Spectrum, Radiation Dose.
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Abstract

The present study include preparation the extract of glucoside« alkaloid flavonoid and palm heart
plant oil as compound glucoside has been isolated from the extract glucoside and flavonoid composite
isolated from flavonoid extract and two compounds alkaloid extract. These isolated compounds was
diagnosed with several techniques including infrared (FTIR) visible under ultraviolet (VIS UV)
and chromatography thin layer technology (TLC) cellular toxicity test was conducted within the In
vivo body cellular toxicity using human blood tests showed human blood is not affected by isolated
compounds Of palm heart and isolated oil is safe and non-toxic. The studied include biological
effectiveness in the use of two types of bacteria is Staphylococcus aureus and positive is Aero monas
hydrophila negative overtones of tincture compounds isolated from palm heart and isolated oil results
showed that flavonoid component possessing the highest susceptibility to discourage negative Aero
monas hydrophila bacteria where inhibition zone of (16) mm bacteria either composed alkaloid
for organic layer has12mm inhibition. Estimated effective compounds isolated from oil palm heart
isolated as antioxidants and antioxidant (BHT) showed that flavonoid component possessing the

highest effectiveness as antioxidant compared to rest of (BHT) compounds zone.

Keywords

Extract of Glucoside, Extract of alkaloid flavonoid, Extract of, Palm Heart
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Abstract

(50) samples were collected from skin infections to Immunodeficiency patients for the period
from 01/11/2014 until 01/04/2015 from patients in the city of Hussein Medical and who reviewed
the chemotherapy unit , clinic diabetes , The department of artificial kidney and burns unit and the
ages ranged from (1-80) years who was both sexes.

The results showed the presence of fungal growth in (20) skin swab as it the diabetic patients
more frequency fungal isolates where given 8 swabs as a result of fungal growth positive, followed
by the cancer patients, burns and patients with renal failure four isolates for each of them. Where
formed yeast Candida largest number that percent (50%) and more a repeated in patients with
burns ,as well as Aspergillus, followed by (40%). And depending on the biochemical and genetic
diagnosis that Diagnosed has two types of Candida yeasts are the C.albicans by seven isolates and

C. parapsilosis by three isolates only.

Keywords

C. albicans, Candida, PCR, C. parapsilosis, Immunodeficiency patients
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Abstract

The purpose of this paper is to discuss the main factors that affect the construction cost of school
buildings in Kerbala. A survey of (16) supervising engineers, (11) implementing engineers and (9)
contractors was performed The survey included (33) different factors affecting the construction cost
of school buildings in Kerbala and their degree of importance. The severity of those factors was
measured by the level of importance and ranked according to the severity index for supervising
engineers¢ implementing engineers and contractors and a combination of all respondents.

There is an agreement (correlation) by each group and the overall ranking by all participants. It
was concluded that Incorrect planning previous experience and design quality are the most severe
factors with relatively high overall scoring.

The paper provides a holistic approach that considers all factors affecting school buildings in
Kerbala and the interplay between them. It will serve as a guide to the focus areas to be considered
in policy development aiming at improving conditions in the construction industry school buildings

programs.

Keyword

Kerbala, School buildings, Cost, Labor utilization, Construction designs, Construction industry .
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Abstract

The cellular concrete blocks (Thermostone) are consider as a one of important construction
materials which is used widely as an interior masonry walls and partitions in frame structures, as it
has many economic and practice benefits.

The aim of the research is finding correlation between ultrasonic pulse velocity and compressive
strength of different types of locally available thermostone. To assess compressive strength of
thermostone depending on its ultrasonic pulse velocity, by using direct and indirect methods with
distances of (10, 20 and 30)cm. Four correlations were obtained by using linear regression method.
According to the test results, ultrasonic pulse velocity cannot be used as a non destructive test to
estimate compressive strength of thermostone, as thermostone is a porous material which dispersal

the waves.

Key words

Thermostone, compressive strength, ultrasonic pulse velocity, direct method.
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Abstract

The present study aimed to obervation frequency of germ pseudomonas aeruginosa among
burn patients in the city of Karbala, and the investigation of oxa-10 and per-1 gene in isolated germ
p-aeruginosa multi-antibiotic-resistant study included the collection of 64 skin swabs of burn patients
Recumbent to the Teaching Hospital Hussein in Karbala For the period from 2-2014to -16 16-8-2014
indicated the results of diagnostic tests for germ p.aeruginosa ownership of (35) isolation to this germ.

Results showed sensitivity tests that the (20) isolates of germ P.aeruginosa were high resistance
to most antibiotics studied reaching resistance percentage for each of the Cefatotaxime (88.6%),
Ceftazidime (85.7%) and (85.7%) in Meropenin while reached (77.1%) resistance to the antibiotic
Gentamycin. genetically detection owing isolates produced b-lactamases enzymes multiple
resistance (per-1 and oxa-10 gene) using the enzyme polymerase chain reaction technique (PCR)
where polymerization results showed that the presence of oxa-10 gene percentage (54.1%) and The
percentage of the presence of per-1 gene is (31.4%) of the the total isolates. so the emergence of a

partial pack size (760) base pairs of the gene oxa-10 and (927) base pairs of the gene per-1.
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Abstract

Tin dioxide (SnO,) nano particles were successfully prepared by modified liquid phase
deposition (LPD) and controlled by modulating the (pH) value. The structural and morphological
properties of the particles were characterized by X-ray diffraction (XRD) and field emission scanning
electron microscope (FE-SEM). (XRD) patterns show that all the prepared samples have high purity.
(FE-SEM) micrographs show that the obtained materials are nano-size materials. It was found that
the size and distribution of the particles depends on the (pH) value of the reaction media where the
particle distribution improves with (pH) value increasing. The growth mechanism of (SnO,)nano
particles depended on the influence of the reactants was explained in this study. Moreover, studies
on the performance of (SnO,) nanoparticles as sensing material have shown high sensitivity toward
(200) ppm of ethanol vapor up to (123%) at (400)°C.

Keywords

liquid phase deposition, Tin dioxide, gas sensor, ethanol vapor.
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Proof : Obvious.

4.5. Corollary
Letf: A——>IIX, beacontraN -continuous,
where IT X, is the family of topological
spaces { X, : € I},then f : A—>X is also

contra-Na-continuous for eachxe I.

Proof: Let f, =p, of , where p, is a projection
mapping , also it is continuous for all , € T ,thus
by (Th.(4.4)(1)) f, is contra -N_-continuous, for

each L€ I.

4.6. Theorem

Letf: X——> Y be amappingand g : X —>
XxY be the graph of f defined by g(x)
=(x, f(x)) ,for every, x € X. If g is contra-N -
continuous, then f is contra-N_continuous.

Proof: It is similar to the proof of the Theorem
(3.14) and hence omitted.

4.7. Theorem

Letf: X—>Y, g: X—— Y be contra- N -
continuous mappings, where Y is Ultra-T, space.
Let A={(a,b):a,beX suchthat f(a)=g(b)},then
A'is N_-closed set .

Proof: We shall prove Ais N_-open set, let (a,b)
¢ A, thus (a,b) el&, this means that f (a)#g(b) in
Y , since Y is Ultra-T,- spaces ,thus there exist
clopen sets G, ,G, such that f(a) € G, and g(b)
€ G,and G, N G, ,
continuous mappings, then f ~(G,) , g "'(G,) are
N -clopen sets ,hence by (Th.2.7) f ~'(G) x g
“!(G,) is N_-clopen set in XxX ,also (a, b) €
f1(G) x g (G) = XxX/A, it follows Ais N_-
closed set in XxX.

since f, g are contra - N -

Now, we shall give some applications about

contra N _-continuous mappings.
o

4.8. Theorem

Let £:X, —— X, be a bijective contra- N -
continuous mapping, where, X is locally indiscrete
, N -regular space. Then the inverse image of T,
-space under f'is alsoT -space.

Proof : Let x #x, in X, ,
then f (x )# (x,)in X, , thus there exist G, G, open
sets contain f(x,), f(x,) in X resp. , and G, , G,
=@ ,thus f "(G)), f (G, are N_-closed sets in
X (since f is contra- N _- continuous),since X is

N; -regular space ,then f ~'(G)) ,f (G, are

a

since f is injective,

closed sets (see proposition (2.16)), since X is
locally indiscrete , then £ ~'(G)) , f ~!(G,) are
open sets and contain x , X, resp. ,also, f ~'(G,) N
f-(G)=¢=1f '(G,NG) thus X, is T, —space.

4.9. Theorem
Let f: X—— Y be an open bijective, contra

- regular locally

N continuous ,where X is Ny

indiscrete space . If X is regular space , then Y is,

also, regular-space .

Proof : Let y¢ F where F is closed in Y since
is bijective , then there exists x such that f(x)=y
,and x=f ~'(y)¢ f ~'(F)also, f ~!(F) is N_-open
,0 it 1s an open(see proposition2.16 since X is
locally indiscrete space ,then f ~!(F) is closed
,since X is regular space , then there exist W,
W, open disjoint sets such that xe W, and f ~'(F)
cW,and W NW, =¢ , thus y=f(x) e f( W) , f
f ~'(F) =Fc f(W,) , where f( W,), f(W,) are open
sets (since f is an open mapping ), also f{W ) N
f(W,) =1f(W, N W)= 1(0)=A. Thus Y is regular

space .
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(3) If g is N} -continuous, then f is N
-continuous.

Proof ;We shall choose (2) and the proof of
other statements by the same way. Let B be N -
open set in Y, since X is N_-open set in every
topological space by (Remark (2.5)) then by
(Theorem (2.7)) XxB is N_-open set in XxY, thus
g '(XxB) is N _-open setin X. But g~ (XxB)=1f"

'(B). Thus f is N -continuous.

3.15. Proposition

Let (X, , 1) (X,7,) and (X,13) be topological
spaces and f: X, — X, g: X, —X be mappings , then;

(1) If f is N} -continuous, g is N_-continuous,
then gof is N _-continuous.

(2) Iffis N -continuous, gis N} -continuous,
then gof is N} -continuous.

(3) If f is N -continuous and g is Nj
-continuous, then gof is N -continuous.

(4) If f is N -continuous and g is N -
continuous, then gof is continuous.

(5) If f is N -continuous and g is Nj
-continuous, then gof is N -continuous.

(6) If f is N_-continuous and g is continuous,

then gof is N _-continuous.

Proof; Obvious.

4. Contra N_-Continuity

In this section, the concept of N_-open set
will be used to define new class of N_-continuity
called contra-N_-continuous mapping. Some

theorems will be proved.

4.1. Definition

Let f: X, — X, be a mapping, then f is called
contra-N_-continuous if for every an open set A in X,
then f~'(A) is N _-closed set in X.

4.2. Theorem

Letf: X,—— X, be amapping , The statements
are equivalent:

(a) f is contra-N_-continuous.

(b) f '(A)is N_-open set in X, , for every
closed set Ain X..

Proof: Obvious.
4.3. Theorem
Let (X,,7,),(X,,1,) be topological spaces, and f

: X, — X, be contra-N_-continuous, then:

(f | Ao L | A, are also, contra-N_-continuous,
such that X =A UA,, where A, A, are disjoint
clopen sets in X

@ f | 1. X, isalso, contra-N_-continuous,
such that A is-N_-open setin X

(iii) f, :f ~'(A) —>A is also, contra-N -

continuous , where A is closed set in X .

Proof: We shall choose (iii). Let B be closed set
in A, since , Ais closed in X, thus B is closed in
X, ,since, f : X —— X, is contra-N_-continuous
then f'(B)is N_-openset X ,since f "'(B) <
f ~'(A) c X, thus, by(proposition(2.11(1)), we get
f (B )is N_-open setin f ~'(A).

The proof of others it follows by using
proposition (2.11).

4.4. Theorem

Letf: X, —> X, , g: X,—> X be mappings.
Then:

(1) If f is contra-N_-continuous and g is
continuous, then gef is contra-N _-continuous.

(2) If f is Nj -continuous and g is contra-N -

continuous, then gof is contra-Ncontinuous.
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continuous, then, f ' (B,)is N _-openin X , also we
have f~' (B,)nFis N -opensetin X (see(2.8(2)),
soitis N_-open set in F( see proposition(z_ll) 0 ). But,
(f/rB,) " =f ' (B,) NF thus the proof is complete.

3.11. Proposition

Let (X,,7,) (X,,7,) be two topological spaces,
and f:(X, 1)) —>(X,,7,) be a mapping ,where
A, and A, be subsets in X, such that X =
A UA_then:
(1) f is N_ (N} -continuous), such that ) f | RS
| A ATC N_ (Nj -continuous) mappings ,where
A, and A, are disjoint clopen subsets in X
(2) f is N} -continuous such that ) f | AL f | “
are N -continuous mappings ,where A and A,

are disjoint open subsets in X

proof : we shall prove only the state of N_
continuous. Suppose B is an open setin X, thus,
£1B) =(f] )" ®) u (], ®), but ],
f | 4, are N -continuous this implies, ( f | A
B), (f | Ao (B)are N -open subsets in A, A,
resp., since A, and A, are clopen sets in X, then
by (proposition (2.11Q2)we get, (f| , )" (B),
(f | ) '(B)are N -open sets in X ,also (f | J'(B)
u(f | Ao ) '(B)is N -open set in X, this, implies

f ~'(B) is N_-open set in X

3.12. Proposition

Let (X,,t)) (X1, be topological spaces,
let f: X, —>X ,and f,: f 'A) ——A which
defined by , f, (x)=f(x) be mappings . We have
the fowlloing:

(1) If fis N_-continuous ,then f, is also, N -
continuous ,where A is an open set in X,

(2) If fisNj (N} -continuous),then f, is also,

N; (N;" continuous),where A is clopen set in X,.
Proof: We choose(1) (2)

,and the other case is similarly. Suppose

B is open set in A, since A is open in

X,,then B is open in X ,since f is N -
continuous thus f /(B )is N_-open set

in X ,sincef ~'(B)c f '(A) < X ,then

by (proposition(2.11(1)), we get f -

'(B) is N _-open set in f ~'(A)

The proof of (2) by using proposition(2.11(2)).

3.13. Proposition

Let (X,,7))(X,,7,) and (X, ,t,) be topological
spaces and f:(X, ,t1)—>(X,,7,) bea  mapping
then :

(i) Iff: X——>X, is N_-continuous and X, <

X, ,then f: X —— X is also N_-continuous.

(i) If f: X —X, is N; (N -continuous),and
X,c, X, , then f : X——X is alsoN; (N

-continuous).

Proof': we shall prove only one case, choose(2).
Let Abe N_-open setin X , thus A'is N _-open set
in X, see (proposition(2.11)(1)),thus, f ~'(A) is
N_-open (open) setin X resp. ,(since f: X —X,

is N} (N;" - continuous)).

3.14. Theorem

If f: X——> Y is amapping and g: X —>
XxY is the graph mapping of f defined by g(x) =
(x, f (x)) for every x € X. Then

(1) If g is N_-continuous, then f is N -
continuous.
is N

a

(2) If g is Nj -continuous, then f

-continuous.
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types of continuity mapping such as: perfectly
continuous, 0-continuous, and regular closed

continuous.

3.6. Proposition
The

regular closed continuous resp.) is N_-continuous.
Proof; Follows by Remarks (2.6) , Definition

Q2.1).
3.7. Remark

In proposition (3.6), we observe

perfectly continuous (0-continuous-

that its
converse need not be true in general. See the

following examples:

3.8. Examples

(1) Let (X,7)) , (X,1,) be topological spaces,
where X ={1,2,3,4 }, 1 ={X,{3},{1.4 },

11,3,4}1,0}, t,=1X,{1},¢}, and f: X —>
X suchthat f(1)=f(2)=f@4)=1,f@3)=3.
Thus fis N _-continuous but it is neither perfectly
continuous nor 0-continuous ,since A= {1} is an
open set but f~!(A)= {1,2,4} is neither clopen set

norf-open set.

(2) Let (X;r) , (X,1,) be topological
spaces, where, X ={1,2,3,4,5}, X, ={1,2,3,4}
=X (1,233, {1.2, 310}, = X,.(2).).

Define f: X —— X suchthatf(1)=1(2)=f
(4)=f(5)=2andf(3)=4. Thusfis N _-continuous
which is not regular closed-continuous mapping
,since A={2}is an open set but f ~'(A)= {1,2, 4,5}

which is not regular-closed set.

Now we have the following Diagram:

I Perfectly-Continuous |

| 6-Continuous |—> | Na-Continuous |‘_ RC-Continuous

Diagram (3)

J

Diagram (3)

Now, we shall define other types of N -

continuity mappings such as:

3.9. Definition

Let (X,, 1) (X,1,) be topological spaces,
and f: X —— X be a mapping, then f'is called
(1) Nj -continuous if f ~'(A) is N_-open set in
X, for every N_-open set Ain X..
(2) N -continuous if f ~'(A) is open set in X|

Jfor every N _-open setin X,

The concepts of N; -continuousand N -continuous

are independent .We have the following diagram.

[ A

Diagram (4)

3.10. Proposition

Let (X, , 1), (X,,t,) be topological spaces,
and F be a subset of X . Letf: X —— X bea
mapping , then:
(1) If the mapping f: X, — X, isN_( N} -continuous
resp.), then f/F:F—— X is also, N_( N} -continuous
resp.), where F is N _-open set in X|
(2)If the mapping f:X,—— X, is N continuous,
then f/r: F —— X is also,

N - continuous, where F is an open set in X, .

Proof: We shall prove only when the mapping f
is N _-continuous, and the other cases by the same

way .Suppose B, is an open set in X, since fis N -
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2.17. Definition [17]

Let (X,t) be a topological space. Then X is
called Ultra-T2 space if for each pair of distinct
points x and y ,there exist clopen sets A and B

containing x and y resp. such that AnB=C

2.18. Definition [18]

Let (X,7) be a topological space. Then X
is called locally indiscrete if every open set
of X is closed.

3. Some Types of N -Continuity
04
In this section, the concept of N_-open set will
be used to define some new types of N_-continuity
such as; N -continuous, NZ -continuous and
N} -continuous. Moreover we shall study the

relationships with other some types of continuity

mappings.

3.1. Definition
Let (X,,7), (X,,7,) be topological spaces,
such that f: X, —— X any mapping. Then f is
N_-continuous if for each an open set A in X, then
f~'(A)is N _-open setin X .

3.2. Remark

There is no relation between the continuous
and N _-continuous mappings ,we shall explain
this in Example (3.3).

3.3. Example

Let (X,t,) be a topological space, where X
={1,2,3,4} v ={X,{2},{1,4},{1,2,4},6},1,=
(XA} {L2,3} 6 and f: (X1)—> (X,1))isa
mapping such that f(1)=f(2)=f(4)=1,f(3)=3.

Thus f is continuous which is not Na—continuous
,since A=,{1} is an open set ,but f ~!(A) ={1,2,4}

which is not is N_-open set

3.4. Remark

There is no relation between the a-continuous
and N -continuous mapping. See previous
example (3.3) where f is a-continuous which is

not Na—continuous.

Now the following Example explains the
N_-continuous mapping neither continuous nor

o.-continuous mapping in general.

3.5. Example

Let (X,1,),(X,7,) be topological spaces ,where
X={1,2,3,4},t ={,0{3},{1,4},{1,3,4},X},
7,=1¢,{1},X} .Define f : (X,t,) —> (X,t,) such
that f(1)=f(2)=f(4)=1,f(3)=3.

See the following Diagram

[ . No-Continuous ~ 5 | a-Continuous J

Diagram (1)

We have previously shown that there is no
relationship among the concepts of continuous,
a-continuous and N -continuous. But if we
impose some conditions, then we obtain the

following Diagram.

X (o**-regular) X (a**-regular)

X X

X (N}’ -regular) X (N} -regular)

Diagram (2)

The following remark explains the relation

of the concept of N_-continuous with other
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2.8. Proposition [1]

Let (X,1) be a topological space. Then

(1) The finite union of N _-open sets is N -
open set.

(2) The finite intersection of N_-open sets is
N_-open set.

(3) The finite union of N -closed sets is N -
closed set.

(4) The finite intersection of N _-closed sets is

Na-closed set.

2.9. Definition [1]

Let (X,t) be a topological space ,Ac X. The
N_-closure of A is defined as the intersection of all
N_-closed sets in X containing A, and is denoted
by N_ cl(A).

2.10. Lemma [1]

If (X,7) is a topological space , where Ac B
X, then

(1) N_cl(A) = N_cl(B).

(2) IfAis N -closed set, then A=N_cl(A).

(3) x e N_cl(A)ifandonly if U A= ¢ for

any N_-open set U containing x.

2.11. Proposition [1]

Let (Y,t,) be a subspace of a topological (X,1)
such that A c Y < X. Then

(1) IfA e N O(X), then A e N O(Y).

(2) IfAeN_(Y)thenA e N (X),whereY is

clopen setin X .

2.12. Definition [11]
Let (X,t) be a topological space .Then X is

called a**-regular space if for every xeX ,and

every oa-closed set F such that x¢F there exist
two open sets A and B such that xeA , Fc B
and AnB=J

2.13. Definition [1]
Let (X,7) be a topological space. Then X is
called N}" -regular space if for every

xeX ,and every Noa- closed set F such x¢F
there exist two open sets A and B such that xe A

Fc B and AnB=Y

2.14. Proposition [11] , [1]

Let (X,1) be a topological space . Then :

(1) X is a**-regular space iff every an o.-open
set A contains X, there exists an open set B contains
x such thatx e Bc cl B cA.

(2) Xis N} -regular space if and only if every
N_-open set A contains X, there exists an open set

B contains x such that x € Bc cl B c A.

2.15. Proposition [1]

Let (X,1) be a**-regular space. Then

(i) Any an a-open set (-closed) is N_-open
set (N_-closed).

(i) Any an
N_-open set (N_-closed).

open set(closed) is

2.16. Proposition [1]

Let (X,1) be N}" -regular space .Then

(i) Any N -open (N -closed) set is an
open(closed) set.

(i) AnyN -open(N_-closed) setisan a-open(

~closed) set.
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1. Introduction

The concept of N_-open set was first studied
in 2015 by N. A. Dawood, N. M. Ali ,see [I1]
by using these sets we study some class of

continuity mappings which are N_-(Nj,N;")
continuous mappings and investigated some of
their properties. The notion of contra-continuity
was first investigated by Dontchev in 1996, [2].
Subsequently, Jafari and Noiri [3,4] exhibited
contra-a.-continuous, and contra-pre-continuous
mapping. A good number of researchers have
also initiated different types of contra continuous
mappings, some of which are found in the papers
[5-9]. Here, in this paper also, attempt has been
made to employ the notion of N_-open sets
to study some variation of contra continuous
mappings called contra-N_-continuous mappings.

In this paper all spaces X and Y are topological
spaces, also the closure (interior resp.) of a subset
A of X is denoted by cl(A) (int(A) resp).

2. Some Basic Concepts
Here, we shall give some basic concepts which
we need in our work.

2.1. Definition [10]

Let (X,t) be a topological space, a subset A
of X is called a-open if A < int cl int (A). The
complement is called a-closed.

From the above definition it is easy to check
that, every open is a.-open, [11].

2.2. Definition [12], [13]

Let (X,7) be a topological space, a subset A of
X is called :
(1) regular-open if A = int cl(A)
(2) B-open if for each x € A, there exists open set
Bsuchthatx € Bc cl B CA.

2.3. Definition [14], [15], [16], [6]

A mapping f: X—— Y is called a-continuous
(perfectly continuous, strongly® - continuous,
regular closed continuous), if every an open set
A inY, then f '(A) is a-open (clopen, 6-open,
regular closed resp.)in X.

2.4. Definition [1]

Let (X,7) be a topological space, a subset A of
X is called "N _-open" set if there exists a non-
empty a-open set B such that ¢l B c A.

The family of all N_-open sets is denoted by
N_O(X), and its complement is called N _-closed
and denoted by N C(X).

2.5. Remark [1]
In every topological space the set X is N_-open
set.

2.6. Remarks [1]

(1) The concepts of open and N _-open sets are
independent.

(2) The concepts of a-open and N _-open sets
are independent.

(3) The concepts of closed and N _-open sets
are independent.

(4) Every clopen set is N_-open set.

(5) Every 0-open setis N _-open set.

(6) Every closed a-open set is N_-open set.

2.7. Theorem [1]

Let (X,7)), (X,,1,) be topological spaces. Then
A, and A are N_-open(N_-closed) sets in X, and
X, resp. if and only if A xA, is N _-open(N -
closed) setin X xX..
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Abstract
In this paper, we introduce new types of N_-continuous mappings by using N_-open sets in topological spaces, such as
N_~( N . N, ) continuous mappings , also we study some properties of these types. Moreover, we study some classes

of contra-continuous mappings called contra N_-continuous and show relationships between these types.
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Table (1): Comparison among build improve accumulation algorithm to various films.

Attribute
Camera Speed | Number build | Accuracy | Frame size | Complexity
type object background scene
No. example
1 Static Slow Less High 360x640 High
2 Moving Fast More Low 576720 High
3 Static Medium Less Medium | 120x160 Low

Table (2): Comparison among detection object algorithm to group of attributes.

Detection Object | §obel Filter Canny Filter Accumulate Mean Accumulate
Histogram Histogram
Attributes
(Speed (run time Medium Low Fast Very Fast
Eftfective Points Medium Low High nearest High
depend on) (Outer Frame) depend on built) depend on built)
(Threshold (background model | (background model
Science Variation Poor Medium Strong Strong
Accuracy Medium Less Medium Very high High
only Shape of ob-)
(ject
Shape Medium Very High High High

11. References
[1] Quming Zhou and J.K.Aggarwal; ‘Tracking

10. Conclusion
From Table (1) listed in paragraph
(experimental result), it is clear that the proposed and Classifying Moving Objects from Video’,

way to improve the accumulate histogram is Computer and Vision Research Center

characterized by a high speed in implementation Department of Electrical and Computer
Engineering the University of Texas at Austin
Austin, TX 78712, USA zhou@ece.utexas.

edu aggarwaljk(@mail.utexas.edu.

and high precision in determining the effective
points of moving object. Also, it is robust to

the changes may occur on the scene (such as,

[2] http://en.wikipedia.org/wiki/Histogram.
[3] Dataplot, Reference Manual,2-111,
http: itl. Gov_/ div898/
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e 5 ¥ — Y

Fig. (8): Background Build with each step by 50 frames.

In example three an illustration in Fig. (9)

consists of time (16) second and (324) frames of
(160x120) pixels with rate of (20.25) frame/sec

with static camera and slow moving object.

Fig. (5): Image backgroun fter run méan accumulate
histogram.

In example two an illustration in Fig. (6)
consists of time (50) sec and (1262) frames of
720°576 (pixels) with rate of (25.4) (frame/sec)

with moving camera and fast moving object.

I -
S . (a) Film
-
(P =
-
. A
A _4
(a) Film (b) Frame: 1 (c) Frame: 50  (d) Frame:100  (e) Frame:150

Fig. (9): Illustrates samples of frames (160 x120) which
obtained from the process of converting the movie film
into sequence of frames.

(b) Frame 1 (c) Frame 50 (d) Frame 100  (e) Frame 150
Fig. (6): Illustrates samples of frames (720°576) which
obtained from the process of converting the movie film

(a) Binary 1 (b) Binary 50  (c) Binary 100  (d) Binary 150
Fig. (10):The Images of Frame after Applying Segmen-
tation and Tracking.

into sequence of frames.

(a) Binary 1 (b) Binary 50 (c) Binary 100 (d) Binary 150

Fig. (7): The Images of Frame after Applying Segmen- I I I

tation and Tracking. Fig. (11): Background Build with each step by 50
frames.
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Describing in paragraph 6 and using Euclidean

distance metric among frames to find the trajectory

for any object.

8. Algorithm to Detection of Object
Trajectory

8.1. Main Algorithm to build system

Step 1: Input video and convert to sequence of
frames.

Step 2: Build

accumulation histogram algorithm.

background model by

Step 3: Use Subtraction model to isolate
background about foreground.

Step 4: Isolation or segment of each object
from another object using region growing.

Step 5: By equations (6,7) to find the area and
center of any object, then use Euclidean distance
metric that represented by equation(8)among

frames to find the trajectory for any object.

8.2. Algorithm to build background model

Algorithms of Build background is consists of
Six steps:

a. Enter period of re-build background:
It is represented one back-ground model which is
dealing with number of fixed sequence frames.

b. Divide each frame to block (N"M): Each
frame is divided into to a small block (N'M), N is
arow and M is a column.

c. Determine Mean of Block: Find mean to
eachblock (N"M)in order to improve accumulation
histogram that leads to reduce consume time.

d. For frequecy of mean for period frames:
determine the repetition of block mean for the
same location of sequence frames.

e. Find max frequent for each block: Find

maximum or most frequent block mean in the
same location for all frames and this represents
best block to construct background model.

f. Reconstruct background: After testing all
blocks and find best or most blocks which depend
on value mean after that we use all best blocks to

construct background model.

9. Experimental result

To test the performance and efficiency of
process, we have executed the module with
several data sequential. In example one, the

video sequence used as an illustration in Fig. (2)

consists of time (50) second and (1270) frames of
(640x360) pixels with rate of (25.4) (frame/sec)

with static camera.

obtained from the process of converting the movie film
into sequence of frames.

Fig. (4): The Images of Frame after Applying Segmen-

tation and Tracking.
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B. Blocks of Accumulation Histogram example (Frame 4°4) below:

In this research, we improve the idea modeling

of accumulated histogram by the mean or rate for | Frame 1 Frame 2 Frame 3 | [ Frame 4
a certain area or dividing images to blocks (UxV) 8 732 5632 6564|5544
and calculate the mean value of their blocks and 6521 8 721 3733|1462 2
rounded to nearest whole number, then calculating 3150 5 243 3034 ls520
the number of repeat this block for a certain
‘ o 4454 5345 5472|5522
number of images(frames) to approve is this part Mean 1 Mean 2 Mean3  Mean 4
of the block or fixed rear part of the moving target, ———
2=4/(2+3+1+2)
its improve accumulation histogram is shown in
) 7=4/(7+8+5+6)
equations 9, 10, 11 below:
4=4/(2+5+4+5)
1 = 3=4/(143+4+4)
Mean(C,D) = Nx M Z z Block(L,]) «eeevne-(9)
== 7 2 7 2 5 4 5
I, J: dimensional of small blocks. 3 4 3 4 4 4 5

M, N: dimensional of blocks.

C, D: dimensional total numbers of mean value
for each block.

After the mean of block is determined for a
certain set of images (i.e., for specific period of
time of the film) then most frequent mean values
is calculated; it represents the mean value of the
background belong to that block. After assigning
the most frequent mean for all frames, then the
background model is established.

The updating processes are continually applied
to the established background model for a certain
number of images, and repeated again after
each period of time; this period is pre- defined,
and its value should depend on the nature of the

application and the relevant effects.

Last

Frequent of Mean = Z round(Mean(C, D)) ............. (10)

Background Image Model = Max Frequent of
repeat Blocks. ..o (11)

We are applying above equations on the

Max of 7 2
frequent

Output: Background Image Model

5632

8721

3152

4454

Example 1: It is represented (4 Frames of size
(4’4)) to produce Background image model.

II1. Subtraction

Explain in paragraph 4 and used to isolated
background about foreground and it is applied to
find the motion target from the background.

IV. Segmentation Algorithm

Discuss in paragraph 5 and used region growing
to isolation or segmentation to each object about

another objects.

V. Trajectory of Object Detection
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gray level texture, intensity, intensity, etc.[15].

The best issues in the growing of region are:

* Selection: represents initial seeds.

* Growing: represents the pixels and depends
on certain properties of the frame.

 Similarity: refer to the minimum difference
in the gray level observed between two spatially
adjacent pixels.

* The minimum area threshold is connected

with minimum region size in pixels.

6. Trajectory of Object Detection

The conception of trajectory is rooted in the
evolving location of some target traveling in
some space through a given time interval. Thus,
a trajectory is by meaning a spatio-temporal
concept.

Continuous trajectory: It is a tuple (x, v,
t) where t is the time and (x, y) are the spatial
coordinates associated.

Trajectoryisalist {(t, X, ¥,), (t,. X,y ), (£,,X,,¥,). . ..
(te Xy Yo)is With t, x, y,€R for i= 0,1,2,.N and
t <t <t,<.<t, where t, is the instantaneous when the
target begins the travel and t is the instant when the
travel ends [16].

Area of a n target: The area of a binary target
is computed by

A=Y, 2, TlL,A] .. ..(6)

WhereT[l,]]represents the target plxels (bmary 1).

- Location of object: The position of the target

is usually specified by the center of mass and is

computed as [17].
Xo = UTW y _BEUTED 7)

After applying the method of region growing
to identify moving objects in each frame, then the
area of each moving object is determined, also its

position is calculated using equations (6,7).

The object is determined by using Euclidean
distance metric that represented by equation (8);
which determines the closest distance between the
centers of the same moving object identifies in the
two consecutive frames, then the trajectory of the
moving object is identified over all film frames.

Distance = \/(X; — X;)% + (Y; — V5)?

X,Y : Center of object in last frame.

X,Y,: Center of same object in current frame.

7. Proposed Method

Proposed method consists of five major modules:
i) Input video

ii) Background Model

iii) Subtraction

iv) Segmentation

v) Trajectory

Fig. (1) shows the proposed method steps

e N

____________________
Sequence | |
R Of Frame 1
Input video
0

1
1
1
1
«| Frequent of
1 Meanfor  =>| frequent for 1

> e
| Period frames each block 8 .

\ 7

| i ~
Subtraction _7>[ Segmentation ]7 > [ Trajectory ]
J

L J
Fig.(1): Block diagram of Proposed Method

Background model(accumulation Histogram) \_

Enterperiod
of Re-build
background

Divide each Determine
frame to block Mean of
(NxM) block

Find max

I. Input Video: Convert video to Sequence of
frames.

II. Background model: We can divide
constructing background model to two parts as
shown below:

A. General Accumulation Histogram

It is explained in paragraph 3.
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frame A is recognized, its accumulation histogram
is displayed as follows:

MA)Y=(, Ak eeneeen(3)
Where XziZZijzl ho L (4)
1, j are all integers.

7»21.: The summation of all values of 7‘21 from1tol

While Euclidean distance is utilized as likeness
measurement, accumulate histogram has the
benefit over public color histogram that it makes
two points with large distance less likeness in the

coordinates than that with small distance [11].

4. Subtraction

The approach of background subtraction
is appliedto find the motion target from the
background. This approach is sensitive to changing
unimportant movement and illumination of the
background [12].

To find the foreground targets from the
background as the absolute of difference between
the current frame and an image of the scene’s static

background we applied equation below [13]:

| frame— background|>Th .................... (%)
Fame, = current incoming video frame.

Background, = Reference image.
Th = Thresholding.

The background model can be divided in to two
types of background model:

A. Static background: the background-based
target detectors work mostly with static cameras
[14].

B. Dynamic background: one of the background

Israa Hadi and Adil Abbas Majeed

scene is dynamic and contain motion objects in
outside environment.
The further

classified into non-parametric and parametric

background subtraction is
background subtraction [14]. The quality of a
background subtraction method correlates with
three significant steps: modeling, thresholding
and data validation.

* Background modeling: it is the backbone of
the Background Subtraction process. The model
of background defines the kind of model selected
to signify the background.

* Thresholding:it is a process that removes an
unwanted range of pixels in the scene with respect
to certain threshold values.

* Data

the collection of methods to decrease the

validation:it is involved with

misclassification of pixels.

5. Segmentation Algorithm
They contain partitioning a frame into
meaningful and a set of homogeneous regions,
such that the pixels in each partitioned region
possess an identical set of attributes or properties.
These groups of properties of the frame may
contain contrast,gray levels, textural, or spectral
values properties. The end result of segmentation
is a number of regular regions, each having a
single label. An image (frame) is thus distinct by a
set of regions that are linked and non-overlapping.

Region growingis assigned to the process
that collection pixels or sub-regions into larger
regions. Beginning with a set of seed points,

the grawth of regions starts from these points
by including to each seed point those neighboring

pixels that have likeness attributes such as color,
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procedure involves approximation a function
such that the total squares of differences between
the actual and approximation function.

Qingzhang CHEN et al. [4] this represents an
enhanced particle filter target tracking algorithm
instituted on particle position adjustment and
accumulation histogram. The particle filter applies
accumulation histogram to explain the object
motion characteristics instead of the common
histogram. The accumulation histogram part
reflecting the link between distance in axes color
and the likeness of the color distributions,separates
colors more accurately.

Bharti, TejinderThind [7] this represents the
chief algorithms used to detect the foreground
target with its demerits and merits. The background
subtraction classified into non-parametric and
parametric background subtraction. The model
of background can be divided into dynamic or
static. The model of dynamic background is one
in which the background of scene may contain
motiontargets in outside environment, block and
pixel-based are two main types of approached
are for the background Subtraction. The non-
parametric statistical Modeling of pixel process
is used to build a statistical representation of the
background scene.

R. Manikandan, [8]a

new algorithm to identify players depended on

R. Ramakrishnan,

the background subtraction. The updating of
background model is established. The algorithm
of dynamic optimization threshold is used to get a
more complete behaviour of tracking and motion
player. In a video stream, studied the motion
player and trackingand its velocity is detected.
The centroid of target is calculated to use in the

analyses of the location of the motionperson body.

K. Onoguchi, [9] in the weather, the visibility
changes quickly in the short time and the intensity
of every pixel changes hard for each frame. To
solve these problems, the proposed algorithm
splits an input image into grid regions, computes
a cross correlation between two histograms whose
accumulated number of images are various.
The short accumulated histogram, created from
accumulating a few number of images, changes
rapidly whenever motion targets go into the

region.

3. General Accumulation Histogram

One of the most essential color features is
color histogram, which indicates the occurring
possibility of many colors in the frame (image).
In common color histogram, the value of color is
the abscissa, and the color occurring frequency
in the frame (image) is the ordinate. Let the
function Sum (A, z) stand for to the number of
pixels of feature informationz, in the image A,
and N indicates the aggregate number of pixels
in the frame (image)A. Then, the commoncolor
histogram of the frameA is presented as equation
l:

H(A)=(_,h ,....h  ,h ) ...

Accumulation histogram s

(1)
utilized to
characterize the object motion features instead
of the public histogram. The histogram of
the

distance in axes-color and the likeness of color

accumulation reflecting link between

distributions, separates colors closely and more
accurately [10].
Where h, = W ,
1, N are all integers.
Assuming the public color histogram of several
feature data H(A) = (h_,h h, ...,h)of

7000
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1. Introduction
Computer vision is a branch that studies ways
for getting, processing,

analyzing, realizing

images and, in common, high-dimensional
information from its nature so that it can produced
symbolic and digital mathematic information.

* For several ages, video monitoring has been
developed fast in various application contexts,
for like cars, buses, boat, the old, ill persons and
shopping.

* In my point of view, the aims of a video
monitoring system are as follows:

> Detection of a limited target such as:
(person or vehicles).

» Extraction information of statistic for
example: (Average no. of vehicles or people).

» Detection of limited events (accident,

unmoved vehicles, .. etc.).

Broad set of techniques are used in video based
behavior understanding and the fast progress in
this area.

The ability of tracking and classifing the many
of targets is a challenging and a significant task
within a computer vision [1].

A histogram is a graphical representation of the
distribution for numerical data [2]. Histogram is
a technique of graphical information analysis for
briefing the organizational data of a variable. The
response variable can be classified into equivalent
limited intervals (bins). We can compute the
response variable for each bin by number of
occurrences. The contents of histogram are [3]:

Axis of vertical = frequencies or proportion
frequencies;

Axis of horizontal = the response variable (the
middle-point for each interval).

The accumulative histogram can better

Israa Hadi and Adil Abbas Majeed

describe the object moving characteristics in
comparison with case of using the histogram.
The accumulative histogram can reflec the link
between distance in axis of color and the likeness
of color distributions; and its use offers better
opportunities for distinguishing colors more
accurately [4].

In this paper, a model for the static background
of the image is build using a collection of
successive frames of the analyzed video. The
established background model can be illustrated in
the moving targets using a subtraction method. An
idea of using accumulative histogram is improved
by using the mean of each area of the frame, then
using the frequency of occurrence of the mean of
blocks assess the mean of the background existing
in that block.

The segmentation of foreground is the operation
of splitting a scene into two kinds: foreground
and background. The foreground contents are
any targets that are motion or are expected to
motion, like: animals, persons and vehicles. The
background contains any targets that belong to the
static environment, like: trees, roads, traffic signs,
buildings,... etc. [5].

2. Related Work

In this part some research related to the
proposed method has been briefed below:

Israa Hadi and Mustafa Sabah [6], this
represents the new approach to deal with the
trajectory by using function of curve fitting and
extract best features (intersection point,slope) to
convert the trajectory points into approximation
function.

The function of curve fitting will be an essential

element of any interface of mathematical. The
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Abstract

There are a lot of challenges facing the process of tracking moving targets, particularly when
using fixed or moving cameras, so there is a need to find appropriate solutions to solve the kind
of problems. The process of tracking moving objects becomes easier when the background is
fixed (i.e., static) in order to distinguish the moving objects from the static parts by different
operations.
In this research, we attempt to utilize a technique for building a background template for this
scene, and this model replaces when time changes are caused by weather adversity or dynamic
illumination.
We use the accumulative histogram for each block of the video frames to compute the background
value of that block. Hence, the most probable mean of the block will be adopted as the background
mean value, and this value can be subtracted for the values of pixels which belong to that block.
The mean values of all corresponding blocks which lay in the taken successive block are used
to get the most redundant mean which is adopted as the background value of that block.
For the purpose of identifying the moving objects and separating it from other objects as well
as the background we apply the method of region grown. Some features like ( the center of any
object) are extracted, and they are used to fix the trajectory of the identified object by tracking
the changes in position coordinated from frame set to other set by using Euclidean distance

metric.

Keywords
Accumulate histogram, Accumulative histogram Background model, video Tracking,

Trajectory.

“ 56 Quarterly Adjudicated Journal for Natural and Engineering Research and Studies



Vol. 3, No. 5 and 6, P. (55-65)E

Israa Hadi and Adil Abbas Majeed

A Method for Background Establishment Using Accumulate
Histogram for Detection of Object Trajectory for Video Tracking
Applications

Israa Hadi and Adil Abbas Majeed
College of Information Technology, University of Babylon, Iraq.

Received Date: 1/ Oct/ 2015
Accepted Date: 27/ Mar /2016

Lo

Sla 01 M IS el 51 L] ol pltsetanl dis ol oS ikl BlaaY ] s irkes ] 5 Al Sldondl o eIl lia
(&St (61) &6 Bl 055 Lok fgul ens 3 ikl plar Y1 o i O JSLell e oy g gl i A dlin J o 512 Y 21
iz Sllas davl g 81l V1 e 8 ol sl Y1 (5ol Jl e

gl 85 e (01 3 1 iy Lo Jikiy 23 ol 1 5 € gl Bl (I eld 2285 g0 0Lt Y1 sl el Va3
3eloVI ol s 51 ikl

AW Y et 2V o ) QL TN S5 2ol o Ol gpadll Slylb) o A ST o101 G s I pltsiza] o3
o A Adas ) ) el o AL U ) el ST 08 o a5 OF (S Bl ek o il Bl ZAUSS datans
LA 2 S puall § o 052 S0 5o i g2n o ST e grml] 2300kl 5 el G (800 o) ok Lo
Lgaldoezal pzw I

Joad i b 187 Bl ol 3 b G gl Bl 3l 1 T el Y1 e L e Lghaal 5 (S ol oo Y1 ad 5 )3
Gl e IS ) Gl

S Gl w5 I e adgdd 5 A1 S s o a5 gl Sl o3 (38 (6T 55 50) Je T an
Al BV BLAI O 56 plasuaaly 6 T UL 55 g0 oo k| S >

3.:.>U.él| Q\,&‘
.fm,w ‘éﬁm‘ CWJ\ cials gd\ﬂl g'Lc,J\ (,.MJ.H Cs,w' cgé\jdl &;ijl ‘W,S\

Quarterly Adjudicated Journal for Natural and Engineering Research and Studies 55 -



Vol. 3, No. 5 and 6, P. (49-54)E
Haleemah J. Mohammed and Kassim M. Sahan

of Methylene Blue Over MgO/MWCNT/ [6] Belitskus D. Reaction of aluminum with

TiO2 Photocatalyst. Korean Journal of sodium hydroxide solution as a source of
Materials Research, 20:345-50, (2010). hydrogen. Journal of The Electrochemical
[5] Lakshmi G.C., Ananda S., Somashekar Society, 117:1097-9, (1970).
R., Ranganathaiah C. Synthesis of ZnO/ [7] Kirszensztejn  P., Szymkowiak A.,
MgO Nanocomposites by Electrochemical Marciniak P., Martyla A., Przekop R.
Method for Photocatalytic Degradation Texture of AI203-SnO2 binary oxides
Kinetics of Eosin  Yellow Dye. system obtained via sol-gel chemistry.
International Journal of Nano-Science and Applied Catalysis A: General, 245:159-66,
Nanotechnology, 3:47-63, (2012). (2003).

“ 54 Quarterly Adjudicated Journal for Natural and Engineering Research and Studies



Vol. 3, No. 5 and 6, P. (49-54)E

Haleemah J. Mohammed and Kassim M. Sahan

the existence of hydrogen production increased
with photocatalysts compared to that without
photocatalysts. The variation of the volume with
increasing time at constant voltages (12) V was

shown in Fig. (7).

/ % \
'_E' Without Photocatalysts
B = o
=] With Photocatalysts
T 20
? yrad
15
= /
S 10
> _”
: .";,I’
0
0 05 1 15 2 25 3 35
L Time (min) )

Fig. (7): The relationship between volume and time

It is clear from this Fig. that the volume of the
hydrogen production is directly proportional with
time. It can be observed that the gas production
increases sharply with time. Never the less, the
production of hydrogen increased strongly by
the presence of photocatalysts compared with the
increment without photocatalysts. This may due
to the addition of photocatalysts speeds up the
interaction process. It is obvious from Fig. (8) that
there is a positive relationship between current

and volume of the hydrogen production.

[~ )
é == With Photocatalysts
o 25 &
E e Without Photocatalysts ,//
E 20
= /
§ 15 /
) /e
: ./I"'
0 T
a 1 2 3 4 5 6 7
\ Current(Amp)

Fig. (8): The relationship between volume and current

Adding the photocatalyst to the interaction in
the electrolytic cell resulted in saving energy by
increasing the production of chemical reactions.
As well as it speeded up the formation due to the
large surface area. This allows more number of
photons that hit the catalyst and large adsorption
capacity will result. Furthermore it reduced
pollution by reducing the byproducts of the

interactions.

Conclusion
It was found out that the increment in the volume
of gas with photocatalysts is more efficient. It can
be observed that the gas production increases
sharply with time as well as with current. Most of
the photocatalysts used to produce hydrogen are

heterogeneous catalysts.
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Fig. (5): Atomic force microscope of MgO nanopar-
Fig. (6): Atomic force microscope of SnO2/A1203 elec-

trode.

ticles.

In addition AFM image of SnO,/ALO; was To study the photocatalyst activity, the
shown in Fig. (6). The image demonstrates more hydrogen production was investigated with and
homogeneity and smaller size compared to MgO  without MgO nanoparticles as photocatalysts. As

image. shown in Table (1).

Table (1): Determination of HHO Electrolysis cell characteristic

Volume H, (ml)
Time Voltage Current | Electrical | Resistance
Without Photo- | With Photocata- o Power
catalysts lysts (Volts) (Amp) (P) (R)
2 4.2 0.5 12 2.4 28.8 5
3.5 6.1 1 12 3.5 42 342
9.1 11.3 1.5 12 4.2 50.4 2.86
14.4 17.2 2 12 4.9 58.8 2.45
18.6 21.1 2.5 12 5.3 63.6 2.26
23.3 26.5 3 12 6.1 73.2 1.97
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a serial form P-N-P-N-P-N, where (p) represent ™

positive electrode and (N) for negative electrode. am

10E+2 |

different amount of currents were applied and | ¢
then the volume of produced hydrogen at each S

(110)

current was measured. i on
Fig. (3): X-ray diffraction pattern of MgO
nanoparticles.

The X-ray diffraction pattern of the SnO,/Al O,
films was shown in Fig. (4). The peaks of (29.1°),
(49°) and (52°), were corresponding to diffraction
Fig. (2) Setup of hydrogen production. from (101), (002) and (110) planes.

4 N

2E=10 —

photocatalyst were examined by X-ray diffraction. aon
X-ray diffraction device (XRD-6000 Shimadzu
Japan) was used in this study. The system use (Cu

The purity and structure of electrodes and

(101)
2E+8 —

Intensity

@110)
2E+6 |
@112)

Ka radiation line of wavelength of (1.54) A in 20° “
range from (10° - 90°). WW

Surface topology was deliberated by Atomic

2E+2 -

Force Microscopy (AFM). \_ R 20 Y,

Results and Discussion Fig. (4): X-ray diffraction pattern of nano SnO,/Al,O-

3electrod.

Fig. (3) shows the X-ray diffraction patterns of
the (MgO) nanoparticles. XRD peaks were found
at 20 values of (33.5%, (57°) and (64, referring

to diffraction from (111), (110) and (002) planes. The AFM image was shown in Fig. (5). The

result shows that MgO is homogenous and the

distribution of granules is uniform.
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Introduction

Hydrogen has been used in many fields such as
military, industry and trading [1]. It becomes the
promising fuel for future applications; therefore
hydrogen production methods have drawn

significant interest nowadays. Investigations
on electrolytic hydrogen production have been
precisely done for more than century. Among the
available methods, photo-catalytic splitting of
water into hydrogen and oxygen has economic
benefits. yet, the semiconductor mediated water
splitting has been studied by many researchers
[2]. Nanomaterials have received high attention at
the last few years due to their small size and large
surface area [3]. The coating of MgO on TiO2
resulted in threefold increase the catalytic activity
of TiO2 for the degradation of cationic surfactants
[4]. The crystal structure, shape and size of ZnO/
MgO nanoparticles were studied by Chaitanya
Lakshmi [5]. The reaction of aluminum (Al) with
aqueous alkaline solutions to generate hydrogen
was described early [6]. As well as the texture of
Al203-Sn0O2 binary oxides system obtained via
sol—gel chemistry was studied by Kirszensztejn
[7].

The aim of this research is to design HHO
Electrolysis and to prepare (MgO) as nano
Photocatalyst and study its effect on the hydrogen

production.

Experiment

MgO photocatalyst was prepared by dissolving
Mg (CH3COO)2. 2H20 in ethanol. Then NaOH
solution was titrated into the above solution under
ultrasound. After it being sonicated about (20)
min, transparent solution could be achieved. All

organic substances were removed by reduced

distillation. Then it was dried at (50) °C for
about (1.5) h under vacuum condition. Finally,
MgO nano-particles with different sizes could be

obtained by calcination as shown in fig. (1).

Fig.(1):Nano MgO substance preparation.

In this study, aluminum is used as substrate.
For SnO, deposition, the aluminum wafers were
chemically etched in dilute hydrofluoric acid
to remove native oxides. Subsequently, after
oxide removing, the substrates were located in
vacuum chamber to fabricate the SnO,/AlLO,
heterojunction. Crystalline SnO, films were
deposited on cleaned aluminum substrates using,
(8) ns, Nd:YAG laser at (532) nm. The laser beam
was focused on high purity SnO, target using (4)
cm positive lens. The substrates were placed at
(5) em distance from SnO, target. The chamber
was kept at vacuum pressure of (10 ) mbar. The
SnO, target was ablated from (10 to 80) pulses
(5-20) min to get thin films.

HHO Electrolysis
designed and manufactured for this study. Fig.

cell was successfully
(2) shows the cell which constructs of glass Pyrex
cylinder. It contains two holes one for entering
the thermometer and the other for exiting the gas.
As well as the cell includes a quartz lens to enter

the optical beam. The electrodes SnO,/Al,O, on
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Abstract

MgO nano photocatalyst is successfully synthesized from its raw materials. The X-ray
diffraction analysis indicates that the prepared films are polycrystalline structure, which is
compatible with standard tables. The morphology of (MgO) nanoparticles, is examined by using
the atomic force microscope (AFM). It shows that it is constructed from nanostructure materials.
HHO electrolysis cell of glass Pyrex has been designed for this study. SnO2/A1203 electrodes
is prepared as well. The effect of adding nano photocatalyst on the volume of gas production

was studied. In addition, the effects of current and time on the volume are investigated.

Keywords
HHO electrolysis cell; Nano photocatalyst; SnO2/A1203 nano electrodes.
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Table (1): Simulation Factors

Factor Value
Cell radius 2000m
Number of channels in cell 20
Users speed m/s [0-20]
Soft handoff area 15%
Duration of simulation h6
Number of simulation runs 25
Holding time s 180
Table (2): Umbrella cell factors
Factor EELs
Cell radius 6000m
Number of channels in micro cell 16
Critical speed m/s 16
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Fig. (10): Average number of blocked handover with traffic load.
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Fig. (4): Flow chart of handover in umbrella cell.
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Small microcells for

Large “umbrella” cell for
S high speed traffic

low speed traffic

Fig. (2): Umbrella cell [13].

-

New call request

MS speed <
Threshold speed

No

Free channel in
macro cell >0

A 4 A 4

Yes

Free channel in
micro cell > 0

New call blocking

allocate free channel from
the macro cell to the MS

allocate free channel from
the micro cell to the MS

Fig. (3): Flow chart of new call
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to become almost (1.559%) when the traffic
load of (100%). Second curve shows the result
of the second model for the handover blocking
probability increased with the increase of traffic
load as well but they are less than the first model,
reaching approximately 1.358% when traffic load
of (100%).

Comparing Fig. (10), which represents the
relationship between the average number of
blocked handovers and traffic load, shows the
improvement in the handover process in the
second model. The number of blocked handovers
is small for the two models at low traffic loads,
but for high traffic load, the number of blocked
handovers will be increased. For example 90% of
traffic load produces (6) blocked handovers for
first model, and (3) for the second model. With
load of (100%), there are more than (15) blocked
handovers for first model and less than (8) blocked
handovers for the second model. This result means
that when the umbrella cell technique is used, the
improvement in reducing the number of blocked
handover is approximately (50%) of the number
of blocked handover in the first model which does

not use the umbrella cell.

4. Conclusions
Comparing the first model (without
using the umbrella cell) that contains micro cells
only with the second model (without using the
umbrella cell) which contains in addition the
umbrella cell, results show an improvement in
the handover process in terms of reducing the
number of handovers by approximately (33%).
The probability of handover blocking is reduced
from (1.559%) to (1.358%) for the same traffic

load. The difference between the two values is

small, but the difference is that the number of
handovers in the second model is less than of
that in the first model. Therefore, the number of
blocked handovers is reduced by (50%) in the

second model.
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Traffic load =

where:

A: the number of incoming calls to a cell at one
hour.

H: time rate for calls.

C: The number of channels in the cell.

During the simulation (the duration is 6 hours),
the location of each mobile station is tracked
periodically every one second, with the assumption
that the location measurement is located by GPS
system. Users speed can be evaluated by taking
more than one reading of the location, then by
dividing distance over time. the user's speed can
be known then ,that is whether it is equal to one
or more than the critical speed.

The handover request is presented after the
arrival of MS to soft handover area, which is
defined as the ratio of the handover area to the
total area of the cell [10]. If there is a free channel,
the handover process will be succeeded, if not, the
request will be blocked.

To increase the accuracy of the simulation
results, the average of (25) implementations for
each model are simulated. Table (1) and Table (2)

illustrate the factors used in the simulation.

3. Results and discussion

The models are applied for different
values of traffic load, then evaluating the average
number of handovers, the percentage of handover
blocking probability, and the average number of
blocked handovers for the purpose of comparison
between the two models, and to find out the
improvement in the handover process for the
second model (which uses the umbrella cell).

Fig. (7) shows the relationship between the

Lujain S. Abdulla

number of handovers with the radius of the cell
when the load is (100%). Increasing the radius of
the cell, will reduce the number of handovers, due
to the fact that high speed users may leave more
than one small cell during one call, therefore
more than one handover is needed. While large
cells require fewer handovers during one call or
may be without need to handover. For this feature
umbrella cell is used with a radius relatively large
compared to the rest of the cells in the system.

Fig. (8) illustrate the relationship between the
average number of handovers and traffic load for
first and second models respectively. This Fig.
show that the number of handovers increased
directly proportional to the load change, but it will
be less in the second model. In the first model, the
number of handovers tarts from (102) handovers
at traffic load of (10%) to (955) handovers when
the traffic load is 100%, caused by the increase
user numbers in overload traffic. The second
model shows a large decrease in the number of
handovers observed in comparison with the first
model. With traffic load of 10%, the number of
handover is (69), and nearly (641) handovers when
traffic load is 100%, the number of handovers is
reduced by approximately (33%) from the first
model. Handovers decrease for the second model
is resulting from the high speed users who are
served by the large umbrella cell, therefore a
fewer numbers of handovers are needed.

Fig. (9) illustrates the relationship between
the average percentage of the handover blocking
probability and the traffic load for the two models.
First curve represents the result of the first model,
shows that when the traffic load increases , the
handover blocking probability will increase,

starting from very low values and then rising
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the base station.
(3) The number of channels is limited in the

system.

On the other hand, small cells that serve well
a geographical area have many advantages, such
as [6]:

(1) Low transmission power.

(2) High capacity.

(3) Maintain battery period of life and the
power of MS.

The main disadvantage of small cells, is
producing a large number of handovers, which
affect the system capacity because a single user
may be using more than one channel at the
handover moment, especially users with high

speed as illustrated in Fig.(1).

For the above, the umbrella cell method is
developed, which is a hybrid system composed
by small cells inside one large cell. Large cell is
called an umbrella cell as described in Fig.(2),
where is allocated a number of channels to the
base station of umbrella cell [13].

The most important feature of this method is to
reduce the handovers to the user with a high speed.
User’s handover is controlled by changing the call
to the umbrella cell, resulting in decreasing the
number of handovers. A user that passes many
small cells, may not come out of the umbrella
cell borders during the communication [14]. The
high transmitted power in the umbrella cell is a
disadvantage, but on the other hand, there are a
number of advantages, including:

(1) Increasing the number of available
channels.

(2) Good service for users (call continues

without cutting).

(3) Maintaining age of mobile battery
of low speed users.

In the umbrella cell technique, the BS at any
cell uses the process in flow charts as shown
in Figs. (3) and (4) to handle the two types of

requests (new call and handover).

2.2. Simulation

MATLAB software (version 7.10) is used as
the simulation program to represent a WCDMA
cellular system in two models. The first model
is a system without using the umbrella cell as
illustrated in Fig. (5). The second system shown in
Fig. (6) uses the umbrella cell. Macro cell radius
is (6000)m while micro cell radius is (2000)m.

Users distributed uniformly in both models,
were direction and speed of each user are generated,
and the direction is updated periodically. Each
cell in the first model is allocated 20 channels,
while in the second model, each micro cell gives
(4) channels for the umbrella cell (macro) while
the remaining (16) channels is allocated to each
micro cell. Thus, the number of channels in the

umbrella cell will be as in the following equation:

AN oo (1)

CUmb:

where:

C,- 18 the number of umbrella cell channels.
N: is the number of micro cells covered by
umbrella cell.

Call time follows an exponential distribution
with holding time (180) sec. The number of calls
during the simulation period depends on the
traffic load, which could be calculated from the

following equation [11]:
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1. Introduction

Handover or handoff can be defined in mobile
telecommunications, as the process of transferring
an ongoing call or data session from one channel
(Frequency, time slot, code) connected to the core
network (base station, BS) to another channel
[1,2].

Youghuanetal. in [3] have studied the features
of cellular engineering in Code Division Multiple
Access (CDMA) system with soft handover
process and distinguished the control area of
the cell from the cell coverage area. They built
a Markov chain model for continuous time
in a (CDMA) system with queue for the soft
handover process. The numerical results showed
the effectiveness of the proposed Markov chain
models.

Sami et al. in [4], propose a way to select the
macro / micro channels in the cellular system
using the time to stay in overlap area of the micro
cells and study the change of the number of
channels in micro cells in the macro cell with a
blocking probability for different speed of Mobile
Station (MS).

Cheng et al. in [5], have studied a new strategy
for the handover to improve mobile network
performance by reducing the handover blocking
probability using delay new call requests technique
for a period of time. They used the channels in the
handover process and chose the best time period,
in order not to affect the blocking probability of
new calls.

The increase in the demand for mobile
communications has led to make small cells in
hotspot (crowed) area more popular than large
cells to it is the increase the number of channels

per unit area, that leads to an increase in the

Lujain S. Abdulla

number of users (increasing capacity). This
causes an increase the probability of a handover
process, especially for users with high-speed so
a new challenge arises due to the development
of handover process technology to ensure
that no failure in communication (handover
blocking) while the user moves from cell to
other. Umbrella cell technology is one of these

new technologies [6].

2. Theoretical Fundamentals

Direct Sequence Code Division Multiple
Access (DS-CDMA), with information signals
spreaded on wideband of (5MHz), is called
Wideband Code Division Multiple
(WCDMA). The adoption of the third generation
(3G) systems for (WCDMA) technology is to

transfer information with high speed and greater

Access

flexibility in the provision of multiple services for
one user [7,8].

The 3G cellular system uses micro cells in
crowded areas to increase capacity in addition to
soft handover (called make-before-break)[8]. It
means that the user will get more than one channel
in the handover area. After leaving the handover
area takes the channel of the cell in which it
entered [9 -12].

2.1.Umbrella Cell

A large cell which is used to cover the
geographical area, leads to reducing the number
of handovers. In contrast, this large cell has a
number of disadvantages such as [6]:

(1) Requiring high transmit power.

(2) Reducing the battery life because it sends

a high signal power when they are far away from
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ABSTRACT

The capacity is an important requirement in the development of cellular
systems. There are many methods to increase cellular system capacity such as
using small cells (micro cell) in hotspot areas. This method increases the number
of handovers for high speed users, which causes an increasing of the number of
blocked handovers. It is possible to decrease the number of handovers by using
umbrella cell technique. This technique uses large cell (macro cell) to serve high
speed users and small cells to serve low speed users. In this paper, two models are
simulated by using MATLAB program, with and without umbrella cell in Wide
band Code Division Multiple Access (WCDMA) system. The results of this work
show an improvement of the handover process by large reduction of the number
of handovers, and decreasing the probability of blocked handovers in the case of

umbrella cell technique compared to the other technique.

Key words
Macro Cell, Micro Cell, Soft Handover, Umbrella Cell, WCDMA.
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and v

the two vertices v, ) o)

(as an example,

Manal Najy Al-harere and Ahmed Abd Ali Imran

c¢) If it contains one row, then we choose the

see Fig. (3.3) ; the set of big bold vertices is the vertexv (1,0"-) to dominate the last slide. Thus,

dominating set for this slide of the graph with

minimum cardinality).

Fig (3.3):Dominating the three bottom rows of T¢ .
4

The second slide which contains three rowsr__,

r ,,andr_, is different from the first slide, since in
the first slide there are two rows having the same
length, but from the second slide to above the
length of any row is less than from the previous
row by two vertices.

In the same manner in slide one, we choose
the [Zns—_élverticesfrom row r,_,such that we choose
the vertices v,  cand v, to be added to
the dominating set. We choose the other vertices
between them such that there are at most two
vertices between any two successive vertices in
the dominating set. These vertices do not dominate

to the vertices v andv SO we must

(n-2),-(n-3) (n-2),(n-3)
add them to the dominating set. Therefore, in this

slide we need [2" 6

] + 2 vertices to dominate it. By
continuingin same manner with other slides until
reaching to the last slide (top slide). Thus, there
are three cases that depend on the number of rows
in last slide as follows.

a) If it contains three rows, then we choose the

vertices v v, , and v, to dominate the last

3-1° 310

slide. Thus, k) =3 + Zl J([Zn GWI + 2w)
b) If it contains two rows, then we choose the
- and s, +, to dominate the last slide.

20" °
Thus, K =24 Z‘[” 0] (I’Zn 5w] + ZW)

vertices s,

y(K) =1+3L7) o (|22 + 2w).

3.2. Remark

In T, graph

0y (f“K4) <x(T")ifand only if n <2.
i) 1 (T'g) <7 (T'g) < B (T", ): ¥ > 2.

References

[1] C. Berge, Theory of Graphs and
itsApplications, Methuen, London, 1962.

[2] R.L. Brooks, On Coloring the Nodes of
a Network, Proc. Camb. Philos. Soc. 37
,194-197, (1941).

[3] Y. Caro.,New Results on The Independence
Technical
University, (1979).

[4] F. Harary, Graph Theory, Addison-Wesley,

Reading Mass (1969).
[5]A. A. Omran and E.A. EL-Seidy,

Independence and Inverse Domination in

Number, report, Tel-Haviv

Complete z-Ary Tree and Jahangir Graphs,
accepted
2015.

[6] T. W. Haynes, S. T. Hedetniemi and P. J.
Slater, Fundamentals of Domination in
Graphs, Marcel Dekker, Inc., New York
(1998).

in  ArsCombinatoria journal,

Quarterly Adjudicated Journal for Natural and Engineering Research and Studies 33 -




Manal Najy Al-harere and Ahmed Abd Ali Imran

Vol. 3, No. 5 and 6, P. (11-11)E

34 2h2 ) (222 + 2w), if n = 20m0d )
i) y(Tg,) =42 + zl 3 J([2" 2%+ 2w), if n=1(mod3)

1+ ZL/iOJ ([Zn swl + ZW), if n = 0(mod 3)

Proof.

1) Since G has an induced complete subgraph
of order 4, then we need at least four colors (say
1,2,3,4),so x(T) = 4. Since each induced subgraph
(K,) has a shared two vertices (colored 1,2) with
the adjacent induced subgraph (K,), then we can
color the other vertices by the remained colors
(3.4) so if we colored the vertices in one induced
subgraph (K,) by colors (1,2,3,4) clockwise, then
we must color the adjacent induced subgraph (K,)
counter clockwise. In the same manner, we color
the remained vertices in whole graph. In this way
of coloring we guarantee there are no adjacent

vertices having the same color. Thus, (T; )=4.

1) We choose the vertices from the bottom two
rows r _and r, since r_, has the greatest number
of vertices which is 2n. The maximum number
of vertices which can be chosen in this row such
that no vertex is adjacent to other one, is n and
these vertices are dominating to all vertices in
row r_. Thus, in this case we cannot choose any
vertex from row r . Again, the maximum number
which

contains 2n-2vertices 1s n-lvertices. We can choose

of vertices can be chosen from the row r__

these vertices as follows, at first we choose the terminal

vertices in this row v and v and starting

n-1,-(n-3) n-1,(n-3)

wi-ms » choose the vertices in the

same row such that between any successive two

with vertex v

vertices there is only one left vertex. Accordingly,
we have seen that these vertices cannot dominate
vertex v, .., » therefore choose this vertex to add
to an independent set. In the same manner to the

second chosen, we can choose n-3 from the row
r_, which contains 2n-6 vertices and one vertex
(‘as an example,

from the row r , , and so on...,

n-4 °
see Fig. 3.2).

There are two cases that depend on n as follows.
a) If n is odd then

n-3

BK)=n+3},2 0](1+(n—(2k+1)).

a N

Fig 3.2 :Independence for T .
4

b) If n is even, then the last value of summation
applies in row r_1, so we choose only one vertex

and cannot add a vertex in row above. Thus,
LK) = n—1+z:,[c 0](1+(n (2k+1)).

ii1) To explain the idea of this proof, we take the
three bottom rows. We can dominate these rows
We

apply the same idea for the following three rows.

by choosinga number of vertices in row r .

In any row, the maximum number of vertices can
be dominated by one vertex which is three,by
choosing this vertex in the middle of each three
successive vertices. The row r_ contains 2n, so
we need at least [5]vertices to dominate this row.

r and r

To dominate all the vertices of rowsr__ 1. -

by [#] vertices, we choose these vertices from the

row 1. In this chosen, we must choose the two

and v to assure dominating

vertices: v (.02

(n),-(n-2)
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G. In G-e, the vertex v becomes isolated, so we
need to add it to the set D such that D becomes the
dominating set. Thus, we get the result.

1,1i1) In the same manner, G-¢ has a new isolated
vertex, sof(G-e) > B(G) and y(G-e) < y(G).

Proposition 2.10.

If G of order nhas k isolated vertices, then
1) B(G)v(G) =2k + 1.

1) x (G) <n-k.

Proof.

1) Since there arek isolated vertices then all
these vertices belong to our dominating sets and to
our independent sets. Let M be a set of k isolated
vertices and assuming that G[V-M] is a complete
induced subgraph of G, therefore

B(G[V-M]),y(G[V-M])=1,then B(G),y(G)=k+1.
Otherwise,

B(G[V-M]),y(G[V-M])>1,then B(G),y(G)>k+1.
Thus, we get the result.

1) In the same manner in (i) suppose that
G[V-M] is a complete induced subgraph of G,
then ¥(G) = n-k, we need n-k different colors,
since we can color all isolated vertices by one
color fromn-k different colors. Thus, we get the

result.

3 K -isosceles triangular graph.

In this section, we will define a new graph

named K -isosceles triangular graph is a result of

augmenting n* of a complete graph of order 4(K,),
such that every two adjacent K, have one side
in common, and the whole graph is an isosceles
triangle with (2i-1) of K, graphs per row, where
1=1,2,..,n. We denoted this graph byT&.

To represent the vertices of the graphT in
4
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matrix form, letr. denote the i" row measured from
top to down, where 1 = 1,2,..., n+1. The first row
r, which contains two vertices, the second row
r,which contains four vertices, and so on..., so in
general the i row contains 2i vertices, except for
the last row (r_, ) which contains 2n vertices. Let
; denote the j™ column which is numbered from
the middle (the middle column has the greatest
height of columns and contains two columns),
where

j=05%1£2, ... #(-1),1=1,2, .., n. Evidently,
the middle columns ¢ +contain

n+1 vertices, and hence each of the two columns
¢, and ¢  which lies to the right of ¢ +and to the
left of ¢ -,
general the j® column contains n — [j|+1 vertices.

respectively, contains n vertices. In

We denote the vertex of i rowand jfcolumn by
Vi 1=1,2,..nand j = 0" £1,+2,... .#(1—1). The
number of vertices in this graph is n(n+3).Fig. 3.1

5
showsTK4.
/ . / 1,0* \
T2l « 521
S3-2 —p

tt o1t

\ C ‘ /
Fig 3.1: TK45.

Theorem 3.1.

Let G be an isosceles triangular graph T, then
)y (T];‘4) =4,

Ex _

if nisodd
n_1+zk=0](1+(n_(2k+1)), if niseven
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kmakea partition of the set of verticesV since
V=UM i and M_iNM_j=0@ V i#j. So, this graph
is k-colorable by assigning one color to each
class M 1,i=1,2,....k, thus x(G)<M|. The graph
G cannot be (k-1)-colorable, since in this case we
obtain two sets from the set M having the same
color and this is impossible. Therefore, x(G)=k.

Remark 2.6.
Let G be any graph of order n, then
1) If % (G) =1, then G is null graph. Thus,B(G)
=n=y(G)

i1) If G is connected and ¥ (G) = 2, then G
is a bipartite graph with two sets of vertices V
andV_, |V |=m and [V_| = n. Then, y (G) > 2 and
B(G)=max{m,n}.

1i1) If y(G)=n, then G is complete graph. Thus,
P(G) =1=v(G).

Proposition 2.7.
If G isa graph and H is an induced subgraph

of G, then

1) x (G) =z x (H)[5].

i) B (G) = p (H).

1i1) There is no relation between y(G) and y(H).

Proof.

i1) Since every edge in H is a member in E (the
set of edges in ), so the independent vertices
in H are less than or equal to those in G.Thus,
P(G)=B(H).

1i1) There is no relation between y(G) and y(H).

To illustrate this we take the following example.

Example 2.8.
Let G be a graph shown in Fig .(2.1)

Us
Fig .(2.1)

Now, it is obvious that y(G)=2

Let H, be an induced subgraph of
vertices{v,,v,,v.,v }, then 4=y(H )>v(G).
Let H, be an induced subgraph of

vertices{v ,v,}, then 1=y(H, ) <v(G).
Let H, be an

3

vertices{v ,v,,v,,v,,v}, then 2= y(H, )= y(G).

induced subgraph of

Proposition 2.9.

Let G be any graph, then

1) y(G-¢) 2 7(G).

ii) B(G-¢) = B(G).

1) y(G-e) < x(G).

Proof.

1)Suppose G has a dominating set with the
smallest cardinality D that mean that

v(G)=|D|. If we delete any edge e from G, then
we obtain a new graph G-e, so there are three
cases as follows.

a) Y(G-e) < y(G),which is impossible.

b) v(G-e) = y(G)this case may occur where
deleting an edge do not influence the dominating
set to all vertices. For example when e join two
vertices which do not belong to the dominating
set.

¢) 7(G-e) > v(G), again this case may occur, for
example,let e=uv where v is a pendant vertex in

G, such that u is dominates the vertex v in a graph
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chromatic, domination, and independence
numbers with special restrictions are determined

as follows.

Theorem 2.1.

Let G be a connected graph of order n and
contain an induced complete subgraph of order
[5], then v (G) <% (G).

Proof.

By hypothesis Geontains an induced complete
subgraph of order [4], so we need at least [5] colors
to guarantee that every two adjacent vertices have
different colors therefore, x(G) > [5|. We know that
every vertex in the induced complete subgraph
dominates to all vertices in this subgraph, so we
can dominate [5| (order of induced subgraph) by
only one vertex. Every vertex vdoes which does
not belong to the induced complete subgraph
must be adjacent to at least one vertex since G is

connected graph. Therefore, there are two cases:

Case 1. If v is adjacent to a vertex u in the
induced complete subgraph then udominates to at
least [5] +1 vertices, thus y(G) <[§] .

Case 2. If v is adjacent to a vertex which does
not belong to the induced complete subgraph then
wis dominated by v, thus y (G) <[%| .Therefore, in

both cases, v (G) <[] <x(G).

Proposition 2.2.

Let G be a connected graph of order n and
contain an induced complete subgraph of order [5|
and G_KE] is a non-null graph, then B(G) <y (G).

Proof.

In the same manner in Theorem 2.1, we obtain

Manal Najy Al-harere and Ahmed Abd Ali Imran

x (G) = [ 'G_KEI is a non-null graph, so there is
at least one edge in G—KE]. Thus, the maximum
number of independent vertices in G-K, s3] -1
, then B(G) < [3].

Therefore, B(G) <y (G).

Corollary 2.3.

Let G be a connected graph of order n and
contains an induced complete subgraph of order
[s]and G—KE] is non-null graph, then

V(G) =B (G) =1 (G).

Proposition 2.4.
In a cycle graph of order n; n >3
x(G) = B(G) = y(G), if and only if either n=4

or n=7.

Proof.
Let x(G) = B(G) = y(G),by Theorem 1.43 (G)=
¥(G)=[3], for any cycle graph of order n.Therefore,

there are two cases that depend on n as follows.

Case 1: If n is odd, then y(G)=3 by [5], so [3]=3
implies n=7.

Case 2: If n is even, then y(G)=2 by [5], so ;
implies n=4.

Thus, we get the result.

Conversely, the assertion is clear.

Theorem 2.5.

If Gis a graph, then y(G)=M| where

M={M;, M. is an independent set with largest
cardinal in [G—jzl“UMj]}.

Proof.

Suppose thatM|=k, itis clear thatM_1,i=1,2,...,
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1 Introduction

For a vertex veV(QG), the open neighborhoodN(v)
is the set of all vertices adjacent to v, and the closed
neighborhood of v is N[v]=N(v)U{v}.

Degree of a vertex vof any graph G is defined
as the number of edges incident onv. It is denoted
by deg(v) or d(v) that means d(v)=N(v). A vertex
of degree 0 is an isolated vertex. The minimum
and maximum degrees of vertices in G denoted
by 0(G) and A(G), respectively. A null graph is
defined as a graph without any edges. G-eis the
graph obtained from a graph G by deleting the
edge e of a graph G.A graph is called complete
of order n ( K ) if each vertex is of degree n-1. A
subgraph H of a graph G is said to be induced (or
full) if, for any pair of vertices x and y of H, xy
is an edge of H if and only if xy is an edge of G.
If H is an inducedsubgraph of G with S is a set of
its vertices then H is said to be induced by S and
denoted by G [S]. An independent set or stableset
is a set of vertices in a graph G, where no two
of which are adjacent. An independence number
denoted by P (G) of a graph Gis the cardinality of
a maximum independent set of G.A set D €V(G)
is a dominating set in G if N (v)ND#@; for every
vertexvEV(G)-D.The domination number of G,
denoted by vy (G) , is the minimum cardinality
over all dominating sets in G.

Various types of domination of a graph G have
been defined and studied by several authors and
more than 75 models of domination are listed in

the Appendix of Haynes [6].

A vertex-coloring of G is an assignment of

colors to all its vertices such that all pairs of

adjacent vertices are assigned different colors. The
chromatic numbery (G) is the smallest number of

colors necessary for coloring G.

In [5] A.A.Omran and E.A. El-seidy found
some relations between domination numbers
and the independence number in some graphs.
There are many restrictions to find the relations
between chromatic and domination numbers
with the largest degree in a graph and also the
independence number with the degree of each
vertex. The following theorems illustrate this

relation with special restrictions.

Theorem 1.1, [1].

For any graph G,y(G)<A(G)+1with equality if
and only if either A(G)#2 and G has a subgraph
Ky 38 @ connected component or A(G)=2 and

G hasacycle C, . asa connected component.

2k+1

Theorem 1.2, [1].
For any graph G with |G|=n
| <¥(G=n-AG).

[1+Z(G)

Theorem 1.3, [3].
For any graph G,

E(OED)

1

VeV G (u)+1°

Theorem 1.4, [6].

For a cycle graph of order n; n>3

HORIORIER

2 Main results

In this section, the new relations between
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Abstract

Consider G(E,V) be a finite, undirected and simple connected graph. This
paper includes study of some properties that illustrate the relations between three
numbers in a graph which are chromatic, domination, and independence with
special restrictions. Finally, we compute these parameters in a new graph namely

K4 -isosceles triangular graph.
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Fig. (3): Transmittance vs. wavelength for 2" design (InGaAs/SiO2/InGaAs) band-pass filter is used for as high/low/
high index (n,= 3.68 and n, = 1.46), with wavelength range from (750-1100) nm and the design wavelength (900) nm.
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Fig. (4): Transmittance vs. wavelength for 3rd design (GaAs/SiO2) band-pass filter is used for
as high/low/high index (nH= 3.59 and nL= 1.46), with wavelength range from (750-1100) nm
and the design wavelength (900) nm.
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Conclusion

This research studied the theory of design and
analysis of the band-pass filter. We conclude the
fact that:
1. The refractive index and thickness of the
membrane in multi-layered coating applications
1s very important to get a narrow laser pulse
width.
2. Choosing the refractive index means choosing
a coating material, which must be compatible
with the base material that is through evaporation.
3. The effects of layers thickness and the refractive
index on the transmission characteristics curve
versus wavelength for each dielectric thin film

multilayens designs.
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Fig. (2): Transmittance vs. wavelength for 1* design (TiO2/Si02/TiO2) band-pass filter is used for as high/low index
(n,=2.230) and ( n, = 1.460), with wavelength range from (750-1100) nm and the design wavelength (900) nm.
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3rd design GaAs/Si02/GaAs (n,;=3.59 and

constructions parameters for the 2nd design In n = 1.46) respectively.
GaAs/Si02/InGaAs (n,=3.68 and n = 1.46) and

Table (2): Layer structure of 2" design narrow band-pass filter.

No. | Materials | Thicknesses (nm) [ No. | Materials Thicknesses (nm)
1 InGaAs 61.034 17 InGaAs 61.034
2 SiO, 153.156 18 SiO, 153.156
3 InGaAs 61.034 19 InGaAs 61.034
4 SiO, 153.156 20 SiO, 153.156
5 InGaAs 61.034 21 InGaAs 61.034
6 SiO, 153.156 22 SiO, 153.156
7 InGaAs 61.034 23 InGaAs 61.034
8 SiO, 612.625 24 SiO, 612.625
9 InGaAs 61.034 25 InGaAs 61.034
10 SiO, 153.156 26 SiO, 153.156
11 InGaAs 61.034 27 InGaAs 61.034
12 Si0, 153.156 28 SiO, 153.156
13 InGaAs 61.034 29 InGaAs 61.034
14 SiO, 153.156 30 SiO, 153.156
15 InGaAs 61.034 31 InGaAs 61.034
16 SiO, 153.156

Table (3): Layer structure of 3" design narrow band-pass filter.

No Materials | Thicknesses (nm) | No. | Materials Thicknesses (nm)
1 GaAs 62.608 17 GaAs 62.608
2 Sio, 153.156 18 SiO, 153.156
3 GaAs 62.608 19 GaAs 62.608
4 SiO, 153.156 20 SiO, 153.156
5 GaAs 62.608 21 GaAs 62.608
6 SiO, 153.156 22 SiO, 153.156
7 GaAs 62.608 23 GaAs 62.608
8 SiO, 612.625 24 SiO, 612.625
9 GaAs 62.608 25 GaAs 62.608

10 SiO, 153.156 26 SiO, 153.156
11 GaAs 62.608 27 GaAs 62.608

12 SiO, 153.156 28 SiO, 153.156

13 GaAs 62.608 29 GaAs 62.608

14 SiO, 153.156 30 SiO, 153.156
15 GaAs 62.608 31 GaAs 62.608
16 SiO, 153.156

Characteristic of the transmission curve for the 1%, are varied, so the desired optical profile of the
2 and 3 design are shown in Fig. (2), Fig. (3) assembly is obtained. The layers are replaced with
and Fig. (4).

The refractive indices of 1%, 2" and 3™ design

stacks of high and low index materials.
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Where: R, =R, —A=R, —A,
T,=T,+A=T,+A,A(R and R, +T, =1.

So, when the reflectance of the two surfaces
are unequal, the maximum transmittance of the

filter will decrease:

A
1+—
T L e aa AN A 1Ay .9
~(1R.\-)2|: 1A}2~(1+7})(1 F=1-Goa )
1+ 42
2°T,

Simulation Result and Discussion

In general, the narrow band-pass filters consists
of two parts:
1. The actual design of the narrow band-pass
characteristic (transition from low to high
transmittance band, a high transmittance band,
and the transition from high to low transmittance).
2. This type of blocking filters which provide

a rejection in wavelength regions, where due

to their periodic nature, the narrow band-pass
designs have high transmittance zones.

Transmission curve of these types of filters
consists of'a very sharp peak at the design wavelength.
For most applications, the shape was undesirable.
Instead, there is a more rectangular shape required
with the high transmission zone extending over a
range of wavelengths. A narrow band-pass filter has
high transmittance in the narrow wavelength region
( A to A ) and high rejection (low transmittance high
reflectance) in all other wavelength regions (4%
and V%), And the structure of the most common
multi-cavity band-pass filters (narrow band-pass
filters) is a filter made up of all the dielectric and
consisting of a quarter-wave optical thick layers for
the mirrors and a half wave optical thick, or multiple
half wave optical thick layers of spacers [5].

In this work we will limit ourselves to the
narrow band-passes actual design. Table (1) shows
layers thickness as a function of layers materials
for 1st designTiO2/SiO2as high/low/high index
(n,=2.230 and n, = 1.460).

Table (1): Layer structure of 1* design narrow band pass filter.

No. | Materials | Thicknesses (nm) No. Materials | Thicknesses (nm)
1 TiO, 100.597 17 TiO, 100.597
2 SiO, 153.156 18 SiO, 153.156
3 TiO, 100.597 19 TiO, 100.597
4 SiO, 153.156 20 SiO, 153.156
5 TiO, 100.597 21 TiO, 100.597
6 SiO, 153.156 22 SiO, 153.156
7 TiO, 100.597 23 TiO, 100.597
8 SiO, 612.625 24 SiO, 612.625
9 TiO, 100.597 25 TiO, 100.597
10 SiO, 153.156 26 SiO, 153.156
11 TiO, 100.597 27 TiO, 100.597
12 SiO, 153.156 28 SiO, 153.156
13 TiO, 100.597 29 TiO, 100.597
14 SiO, 153.156 30 Si0, 153.156
15 TiO, 100.597 31 TiO, 100.597
16 SiO, 153.156
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7.7,
Where [2]: 7,.. = a b
(-]
o MRR) 27

,0 =—n,d cos@
Equation (1) propounds some information from

Fabry-Perot interferometer.

Band pass Filters Mathematical Analyses

Perut device is a representation of the simpler
design of the narrow band pass filter, it can take the
form of the following equation |reflector |spacer
[reflector|. And alternating layers as high/low
index stack will be high reflectance at the design
wavelength. There has been a form of Fig.(1). The
maxima transmission happened when it is at the

central wavelength . The relationship is as follows:

¢ = 2—”nsds cosH—w
A 2

P

=mrm, ...2)

m=0,x1,+2 +3 ...

So, the central wavelengths are given by [1]:

m+wj .(3)

1 1
A, B 2n d, cos@( 27

If ¢, = ¢, = 0, meaning that the central wavelength
of the filter is only dependent on the optical
thickness of the spacer layer and the angle of
incident. When changing the angle of incident,
the central wavelength of the filter will therefore
be shifted to the short wave side of the central
wavelength [4].1f the bands be sufficiently narrow,
with F being sufficiently large enough, so near a

peak we can replace [4]:

. 1
SIHZ(E (P, +&,) — 5) by: (A5)*...(4)

We can calculate half width by noting that at the

half-peak transmission points [4]:

1 1 1
1+Fsin2[%(¢a +¢b)75) 1+ F(AS)

.(5)

So, we get the half width of the pass band

2
JAS = —=_ or:
W F
2A0 2
A, = A = A ...(6)
" mr " maNFE 7

if case the reflecting surfaces are symmetric,
we have R, = R, = R,
S (1-R))
R,

From the above equation, we can reduce the

* A4, = 2,

half width of the pass band, and we can use high
order of m (increase the thickness of the spacer) or
increase the reflectance of the reflecting surfaces.
If the reflectances and transmittances of the two
surfaces are equal, and let them be R, and
7, ,thenthe mzaximum transmittance can be written
as: T = [I_T‘i’kv]z.When absorption is neglected in
the reflecting coating, the maximum transmittance
should be equal to 1. However, if the absorption
A=1-T, =R, the maximum transmittance should
be written as follows:
oo I 7’ __ 1
= b-r[ [-a-7,-f [H ;1)

K

(7

Therefore, the absorption will decrease the
maximum transmittance of the filter. Besides, if
the reflectance>s and transmittances of the two
surfaces are unequal and the absorptions are
negligible, the maximum transmittance of the

filter can be written as follows:
_ 7,7, _ T>(T,+A)
-] [I—(R (R, —a)"T

max
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1. Introduction

Optical elements consist of surfaces which
have the ability to control and adjust the light
passing through it. Optical devices associated with
the performance of these surfaces run effectively
on reflection and absorption of light according to
the desired application and percentages calculated
in practice and light to determine the percentage
of cases of reflection, absorption and transmission
depending on the coating layers and the type of
material used.

Depending on the Fabry Perot principle, we
can discuss the basic design of the can at an
arrow package of optical interference. This type
of interference belongs to the category known
as the standards of the multiple beams overlap,
because there is a very large amount of radiations
which are participating in the interference [ 1].This
scientific device Fabry and A. Perot in 1899 was
designed to study the phenomenon of interference
between multiple beams of light. Our high quality
interference band passen filters passing narrow
bandwidth light and reflecting every other light.
In principle interference filters can be designed
and manufactured to almost any specification of
centre wavelength and band pass [2].

The standard ranges of stock filter are
available from the range (214-2000) nm in many
bandwidths from narrow 3nm FIN type up to (65-
100) nm FIW type to meet various requirements
[2]. The difference between the two lies in the fact
that the design of Fabry Pero thus a flat surface
that reflects search part. So multiple light rays are
responsible for creating the observed interference
patterns [3]. The device was shown in Fig. 1.
Interior faces reflect an increase (95%), both

of which reflected waves then falling multiple

reflections and parallel, so that, the mirror can be

controlled to change the distance between them.

4 d, N\
B
A
/-?T
/“
””” I T
O// T, 4,/’ b
Incident . //?Ra R‘é:
light 5. (<¢n @, ‘
- J

Fig. (1): Structure of a Fabry-Perot interferometer [2].

Fig. (1) shows the scheme Fabry Peru over lapin
the form of graph. Fabry Peru design consists of
two plates act as mirrors (A,B) of parallel reflective
surfaces separated by (ds). Low transmission for
all wavelengths except a series of very narrow
band>s transmission [4], in which the half of the
central wavelengths are equal to integer number

times of the spacers optical thickness [4].

Where:
" . the refractive index of the material,
;. the physical thickness of the spacer,
© : the incident angle of the collimated light,
A : the wavelength of the collimated light,
¢.and ¢, : are the phase change of the light on the
reflecting surface and .
T,and7, : are the transmittances of the reflecting
surface and, and
R,and r,: are the reflectance of the reflecting
surface and .

The amplitude reflection and transmission
coefficients are defined as shown below. Basic theory
of the multiple-beam interferometers shows that the

transmittance of the plane wave is given by [1]:

1 (1)

T =T 1
1+Fsin2(5(¢u +¢,,)—5j

max °|
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Abstract

Both thickness and refractive index of a multi-layered membrane have a great
effect on getting a narrow pulse width. So choosing the coating material should be
regarded with accuracy of refractive index. The thickness of multilayer of coating
has an important effect on type of multilayered coating material and at the end has
a great role on cost control.

In this paper we will get analysis and design of different kinds of filters named
band-pass filter, by choosing materials for different coating to have less possible
narrow pulse width. The 1st design is TiO2/Si02, 2nd design In GaAs/SiO2 and
3rd design is GaAs/Si02, each of these designs consists of a number of layers (31)
are presented respectively. These designs consist of two materials high/low index
with wavelength range from (750-1100) nm and the design wavelength is (900)
nm.

From this study we get the effect of thickness and refractive index by having
the transmission characteristics curve versus wavelength for any type of dielectrics
thin film of multilayered membrane. At the end we get optimal design for a narrow

laser pulse width.

Keywords
Band-pass filter, Ti02/S102, InGaAs/SiO2 , GaAs/SiO2, Narrow laser pulse width
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Let ||g||q= c (q) , and by Theorem 3.2 we get:

~ c(q@) c()

”ABtBTf”p —& = —IIgllq —IIfllp
c?(q) c(p)

<———|Ifllp.
€is arbitrary , implies our result for r =1
Repeting the above we get
|87 B, B £, < ZE2= N1, p<i®
3.3.Corollary
Forfel (Uth),p <1, and B, (fx) given by (1.1)
, we have

~ (p)
138z, 0, <

3.4. Theorem

For f € L) (Ut , p<l, and B, (fx),K(fA,t)
are given by (1.1) , (1.4) we have, for some M
independent of ', p or t

K(f,A t2),

Proof :

We note that we need to show only that

K(f.5t%), ~|If = Befllp + [If = Beyu I,

~If = Befllp + [If = Beymf ||,

We use Lemma 2.2 to write
4

1Be/mBEf = B f — a(®BBE]|, <c(p) 7 13%BE ]l
< c(p) IIABEf ABEf],
5c<p>—4 D zszr |,
< c(p) ~Iaszr I,

By Lemma 2.3

IB,,\, B} f- B} f-a(AB; {1

<c@) s s +c(p)M4||ABt(f BN,

Eman S. Bhaya and Hind A. Shakir

2

<cP 7188 ||, +C(p)—llf BEf

Choosing M independent of f and t to have

1 t\ |~
o) 3B |, =  a () 132 |,

Then we get :
K(f,A, tz)p <c@If = Bflp, + ”f - Bt/Mf”p.
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1
=[—= 1 |f(v+xcost + &/ (1 — |v|?) — cos?t) a(t,v)
w(t)i[ ( )

- f(x + xcost — &/ (1 — |[v|?) — coszt)ﬁ(t,v)] dv

< %{J |f(v + xcost + &/ (1 — [v]|?) — coszt)| dv

+J |f(u+xcost+f\/(1—|v|2)—coszt)|dv}
Q

Since Jya-i f()dx <[ measure of U™'][ rerlllz;li)flf(x)].

29
2O 5(1f1x)

.|
Then : |§Bt(f,x)| <
\graduanB.(f, )] = max |2 B.(f, )|
Then we get, forp <1 and fEL:) (U1),that

||9TadtanBt(f:x)”p = f(|gradtanBt(f,x)|pdx)1/P

Ud—l
0 P 1
) /
f(|"§&xa§B‘(f’x)| dx) v

Ud—l
P o
< f<|2‘“(t)5(|f|x) )

ud
1S (£ 1,201l

@(t)

2P
0}

29O _ <@

, then:
() t

since —=

20)

lgradeanBe(f, )Ml < =

j £y ()

x.y=cost

o)

p

2
“ZIfll, =

3.2. Theorem
For f €L (U*Y), p<I . Then

”ZrBl& ''''' BTzrf”

Proof :
Since |IA~Bt B f ||p -e< IIANBt B fl-¢, 01

We choose g as in Remark2.5 , then we get :

||&Bt B f |Ip- e <lgrad B, gl -

Igrad, B,

fl, ,0>1 and =+
9

%\| =
Il
[y

1/é
6
llgradyemB.glly =< [ lg7adans,| dx)

ya-1
—+9 ]
(fud 1|gradtanBtg| 9 sdx)
<
6-1 10 6-1 1 \®
(fUd—llgradtanBtgl 9‘|gradtanB[g|9‘dx) (fudﬂlgradtanBtgl H'|gradmnBtg|B'dx)

Assume that:x =q, so 6= and g <1, then
0 q

-t
llgradianBegllg S( f IgradtanBthﬁ"‘IgradtanBth“dX>

yd-1
N flgradmnBtgﬁ“’“’dx
ya-1
1.q? qxqiz
= (fUd—1|gradtanBt.g|q dx)
1
=(fauslgrad;en Bglidx)’
“gradtanBtg”q ’ q<1 ....... (3.1)

And

[
11
gradeanB:flle =< f |gradtanB‘rf|8dx) = ( flgradtanBrf|H+yydx)
yd-1 yd-1

[ 0
s( | |gradmn31f|"ﬂgradmstflvdx) ( | |gradeffl*’vlgmdmn&flmx>

Assume that: %: p so 0 =% and p < 1, then
”gradtanB‘erG

d-1

" »
1 1
= ( f |gradianB.f17"|gradanB.f1? dx) < f |gradianB.f17"" |grad an B-f P dx)
yi-1 u

10

-1,
~(Jpamsl radeanBef 177 )7
xL.
= (fud—1lgradtanBrf|%xp2 dx)p i

1

=(JyacilgradeanBef 1P dx)’
=lgrad, B_f ||p,p<l
From (3.1) and (3.2) ,we get:

IAB, B_flp-¢ <lgrad B, gllq- lgrad, B_f I|p
,where:p<1,q<1 and p+q=1
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where ; 0<At?< a (t) < Bt?
Proof :
We can use Lemma 2.1

and write B;(g,x) — g(x) =

(t)f sin~ 26f sin>~%p p(p)B,(Ag,x)dp do

1 t
~5@)
0

f sin~4p @ (p) (B, (Bg, x) + &g — Ag)dp do

t

0
(t) SlTl f

(t)fsmd Zefsm 4p p(p)(B (Ag,x) —Ag)dp db

~pp(p)dp d) +

= a(t)Ag(x) + ct?(B,(Ag,x) — Ag(x))

B.(g,%) — g(x) — a()Ag(x) = ct*(B,(Ag,x) — Ag(x))

2. ) ~ 9 — a®Eg @], < ct?[B.(Bg.x) ~ Ea )],

< ct?||AB.(g,%) - Bg ()|,

< ct?[|A(B.(9. ) - g)|

¢ 0
- 1 .
<ct?||A <—)f sin%=20 f sin*™%p ¢(p)B,(Ag,x)dp d@)
0

0

t 0
1 ~ -
< ct? —fsind‘zefsinz‘dp @(p)AB,(Ag,x)dp db
0 0

< ct?

¢ 0
1 ~
—fsind‘zefsinz‘dp @(p)B,(A%g,x)dp dO
0 0
P

< ct?||A(Bi(g,0) = g )|
< ct?[|A(B.(9.,0) — g ()|

< ct?||A(B.(g,x) — g(x))”,,l

2.3. Lemma
For feL (U*'),p<1, and B, (f;x) given by (1.1)
,A is the Laplace — Beltrami , then we get

|1AB2f Coll,, = |AB2f () + ABEf (x) = BB (1)),
< [|ABZ (||, + |ABEf (x) — ABZ ()|,
<iBBzroll, + [|382 (1 ¢ - 382 )|

Eman S. Bhaya and Hind A. Shakir

2.4. Lemma [1]
If &x, B (f,x) is given by

B.(f,x) = (p(t)f f_Kf( v + (xcosB + &sinf)/1 — |v|2)d6 dv
where;
Zn(d_l)/z
(t) = —f sin® 2 u du
[ a-1
&) 0o

Q=B , sint = {v:0.x=0 ,0.5=0 ,|v| < sint},

Kk = arccos (cost/+/1 — |v]?)

iB(fx)— f(v+xcust+§ 1—|v|2—coszt)a(t,v)—
ag "t f(x+xcost—f 1—|v|2—coszt)ﬁ(t,v)

;fn

[40]

where a(t,v) and B(t,v) are close to 1 and are
bounded by 1

2.5. Remark [4]
For f €L, (U*"), 1<6<0o, there exsists ,g€EL; (U*
1,1 <0 <oosuch that for%+ % =1, We have :
||EBtB,f||9 — ¢ < [(g,AB.B.f)|
< (9, B/AB.f)|
< |(Bg, 8B.f)]
< gradenB.g, gradan B:f)|

Then: ||AB.B.f||, - & < llgradeanB.glly - llgradeanB.flle

3. The Main Results

In this section we shall introduce our main results.

3.1. Theorem

If fin L (U, p<l, then grad B, f is in
Lp(U‘“) and

lgradianBefll., <

c(p)w(t) c(p)
o Il <SPS,

Proof :
By Lemma 2.4 we get

a_th(f'x)|
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1. Intoduction

For RY, the unit sphere U%'is given by U+ ={x =

(Xppee X)) 1 [X|= (x% + -+ x3)Y/?=1}. LetL,(U%™1)

, p<1 be the space of all mappings pyd-1 5 R,

with Ifll, ey = Iflly: = (fud_llﬂp)l/ ¥ <o,
And

Ly ={f:f €Ly, fr, f™ € LU},
For a function ,feL, (U%"),d>3, the average on

the cap of the sphere is given by[1]

1

By(f,y) = mf{, fX)do(x) 0 ... (1.1)
where ; (={y: |y|=1, cost<x.y<1,x,y U*}

and x.y is the inner product defined on R do(x)

is the measure on the sphere

Ad-29 du

For a function f(x) (x€ U*') which is integrable
on U*', the average on the cap S (f, y) is given
by[1]

S0, W) =2 Frymeose fOOAY () 0, x y €U .....(12)
where dy(x) is the measure (d-2 dimensional)

of X on x.y= cost,

The Laplace — Beltrami operator on x€U*'is given by

Af(x) = ARX/(X]) oo (1.3)
where ; 52 52
Af(x) = 3z fOO)+......... +a_x§ f(x)

If fELp(Ud") , p<l, the K-functional can be defined as

K (EA, ), =inf ([If = glip+ t

Arg|

P B g eLyUs)

....... (1.4)
K (EALY =K, (FAL)

p <1

Using the definition ofB (f,x),B (f,x) is bounded

operator. In fact

”Bt(f; x)”Lp(yd—l) = ”Bt(fl x)”p =

iff()d()
(p(t)[ X)ao(x

p

<c(p)ifttp L. (1.5)
If A is the Laplace — Beltrami , for fELf)

(U, we getAB, (fx) = AB, (f(x) / |x])
= ;—J;(Bt(f(xl))/|x| o + aa_yiziBt(f(xd))/lxl)

=G, FEdoG)/Ix] + -+ 2 (s f, flca)do(xa)/ 1

=Gy 2 o))/l + 4 (5, 2 fGra)dotxa)/Ix]

=B:(A f(x)/1x])
= B,(&f ,x).

Then :

AB (fx)= B (Afx) ... (1.6)

2. Auxiliary Results

In this section, let us introduce the results that

we need in our work.

2.1. Lemma [3]
Suppose f(x)EL3(U*'), p <1, and B, (£x),S,
(f,x),Af(x) are given by (1.1), (1.2) ,(1.3).Then for

x € U¥! and0<t<§ , we have :
B(f,x) - f(x) = Lfsin"l‘zé) f sin?~%p ¢(p)B,(&f, x)dp do
' o) J J P
=$ fotsind‘zg {fog sin®~4p I, Af(y)d o(y)dp} do .

And
Sdfx) - f0) = 55

= ﬁf; sin*~6 ¢(0)By(Af,x) d6 .

sin?=2t fotsinz‘de do [, Af(y)da(y)

2.2. Lemma
For f EL;(U‘“) ,p<1,and B, (g.x),Ag(x) are
given by (1.1), (1.3). Then we have :
IB2(x)-g(x)-a(t) Ag(x)l < c(p)t* 1Ag(x)1, .
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Abstract

In this paper we introduce operators for functions from Lp for P<I, defined on
unit sphere and then we use them to prove strong converse inequality for direct
theorem that we introduce in terms of K-functional.
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