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were submitted.

To realize the aims, the researchers used the questionnaire that they
produced by themselves after making sure of its validity and reliability,
depending on the literature in this field.

The questionnaire consists of (68) items distributed amongst (8) fields,
and the answer scale includes (5) answer levels: ( strongly agree/ agree/
neutral | oppose / strongly oppose).

To find answers for the questions, the researchers calculated the mean
and percentage for each item, the total grade for each of its aspects and the
total grade for all aspects.

The researchers concluded that there existed some administrative and
technical difficulties as well as problems related to motivation and career
development .

These difficulties negatively affect the academic supervisors use of the
academic portal. Finally, the study arrived at a number of recommendations
in the light of the findings obtained.
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Abstract

This study aims to identify the difficulties that the full- time academic
supervisors at Al- Quds Open University encounter and which might impair
their use of the university academic portal.

The main question the study attempts to answer is:

What are the difficulties which the full-time academic supervisors face
and which hinder their use of the academic portal?

This question entails some other related questions:

- What are the technical difficulties?

- What are the personal difficulties?

- What are the financial difficulties?

- What are the difficulties related to motivation?

- What are the difficulties related to career development?

- What are the difficulties related to communication?

- How can the instances of these difficulties be arranged in a top-down

manner according to their total difficulty level?

- What is the highest level difficulty for each instance of those related

toproblems in using the academic portal and arranged also in a top-
down manner?

The study population consists of the directors of the educational districts
and centers, their academic and administrative assistants and all the full-
time academic supervisors at Al-Quds Open University in Palestine ( West
Bank) during the year 2004/2005. Each one was asked to respond to a
questionnaire. Out of (202) being their total, (172) filled questionnaire forms
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Abstract

This study aimed at realizing the obstacles that face full - time academic
advisors at AL- QUDS Open University in Palestine. It aimed also, at knowing
the effect of different variables. The population of the study consisted of the
full- time academic advisors at the University for the Academic Year 2004/
2005 who is 200 advisors.

To achieve the goals of the study the researchers constructed a
questionnaire consisted of 48 items distributed on four aspects. The results
showed that the rates of obstacles that face full - time advisors was of medium
degree, and the highest scale of obstacles was in the area of the obstacles
related to academic growth and scientific research.

According to the findings, the study introduced some recommendations
and suggestions.
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Abstract

The aim of this study is to show the unique characteristics of Alquds Open
University and to analyze the effects of the following variables (sex, job, place of
residence, education level, and area) through the responses of the students of
the university in northern Palestine towards these characteristics.

The total population of the male and female students of the Q.0.U in Northern
Palestine is (15281) according to the statistics of the Admissions and Records
Department for the year (2004/2005). The researcher selected a random stratified
sample of (769) male and female students for this study.

The descriptive method was used in the study and a questionnaire consisted
of 64 items was designed to collect data. The questionnaire was distributed to 9
areas (The ability to overcome political, economic, educational and social crises,
Flexibility in time and timing, Provide training, Quality of participating students,
Methods of teaching, Ability to develop and renew).

The consistency and validity of the study tool was verified and the
questionnaire was distributed to the random stratified population sample. The
data was analyzed by One Way-ANOVA, Balanced Means, Standard Deviation,
Variance Analysis of Multi Repeated Measurement, (t) Test, and (LSD) Test.

The study results showed that the highest mean was in the area of the quality
of participating students and the methods of teaching used followed by the ability
to overcome the political crises and the flexibility in terms of time and timing.

The Lowest mean was the ability to overcome economic crises and also the
ability to develop and renew. It was also clear from the results and responses
that there are no significant differences in the mean of the responses of the
Students of the university in northern Palestine towards these characteristics
due to the following variables (sex, job, place of residence, and area).

The study suggested many recommendations among them were:

1) The need to identify methods of teachings that is compatible with the open
university nature. These methods must be adopted among all academic
supervisors.

2) The need to enhance the means of communications between the students
and the university in a more effective way.

3) The university must adapt a policy of constant change to achieve continuous
development and improvement..
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Abstract

The study aimed at exploring the relationship between the students‘
average in the Palestinian General Secondary Certificate Exam (PGSCE)
high and their academic achievement in the scientific colleges at the Islamic
Unipversity of Gaza/The first study sample consisted of all students who have
been accepted in the academic year of 2001- 2002 and succeeded in the
Jollowing years in the scientific colleges at the Islamic University of Gaza
including engineering, science and education colleges. The other sample
consisted of those who have been accepted in the academic years of 2001-
2002,2002-2003,2003-2004. The analytical research methodology was used.
/Results showed that PGSCE average is related to the college GPA in the
scientific colleges./The correlation coefficient was 0.556 which is considered
a good indicator for students performance in the first year of study at the
university. The correlation value was different when the following variables
were taken into account: type of college, gender and high school certificate
source. /Several practical /recommendations were presented at the end of
the study.
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Abstract

The Role Of Physical Education Teachers in Facilitating Students
Teachers Duties in Nablus Schools

The purpose of this study was to investigate the role of physical education
teachers (PET) in Facilitating students teachers (ST) duties in Nablus
schools. The sample was consisted of (95) (ST), and were selected using
purposed sample. For collecting date. A (36) questionnaire was used, and
the items destitute for (3) domains: (Teaching performance follow-up
domaine, preparation of life processes domain, and activitation of school
activities domaine).

The results indicated that the role of (PET) in Facilitating (ST) duties in
Nablus schools was high, where the percentage of response was (74.6%) for
total score, and the ranks orders of domains were as follow: domaine of life
professional (77.4%), teaching performance follow up (76%), and activation
of life professional domain (70.2%). Furthermore, the results revealed that
there are no significant differences at (? = 0.05) in the role at (PET) in
Jacilitating (ST) duties in Nablus schools due to gender and and field training
level variables.

Baseel on the study findings the research recommended to increase
contribution in (PET) role in participation in facilitating duties of (ST).
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Abstract

The Obstacles Encountered by Palestinian University and College
Students of Physical Education Department in Swimming Courses.

The purpose of this study was to shed light on the obstacles encountered
by the students of Physical education Departments in the Palestinian
universities and colleges in the swimming courses, and to find out the role
of the variables of sex and educational institutions on the degree of these
obstacles. To achieve this, a random sample consisting of (144) students
(males and females) was selected.

Results of the study indicated that the total degree of the obstacles was
very high and reached (68%); The results also indicated that the obstacles
related to the facilities came first in a high degree (74.4%).There were also
statistical differences in the degree of the obstacles ascribed to the variables
of sex and educational institution. The researcher recommended the
Jollowing: First, establishing enclosed swimming pools in the Palestinian
Unipversities and Colleges. Second, paying more attention to Swimming as a
skill during the pre university period (in Schools).
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Abstract

The study aims at investigating the impact of the dividend decision on the
market price and the trade volume of the traded corporate shares in the
Palestinian Stock Market during the period 1997-2004. To achieve that, the
study was conducted on a sample of 11 listed companies listed which
representing all economic sectors.

The research methodology employed to accomplish this purpose was based
primarily on data analysis to monitor the changes in the price and volume
of traded shares one month before and one month after the decision.

The statistical analysis reveals that there is statistical significance of
correlations between the distribution decision and trade volume. There was
no statistical significance correlations with share’s market price.
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Abstract

A lot of researchers treated about the social classes in Arabic World. This
classes especially the Bourgeoisie class was exposed to condemnation for
unhidden reasons. But researches focused on this issue, which try to figure
out the origin of this class and to explain its background and alliances are
often limited or not even existing, expect among researches and compiled
publication. So, there are some doubts regarding to the origin, the emerging
and the role of this social class, linked with capitalism, especially comparing
to the European one. The cradle of this doubt is that the Arabic societies
appear like the result of the mechanism of social heritage, specially coming
Jrom the

Othman society. Beside, the Bourgeoisie class gets formed at the end of
the 19th century. This class has not commonly obtains any kind of fortune
before the Outman’s earth law (1858). And, as Arabic societies, the state
appeared as a result of the treaty established from the European colonization,
at the end of the 19th century and the beginning of the 20th century. And
consequently, this state has no background except the colony and Othman
heritage.

In brief, what is the history of the classes? What is the origin of the
capitalism by itself? And what its end? And why did this social class invest
the power and the non structured sector which supposed to be related to
rural specialists? And why did not they invest the education and the industry
area? That is the core question on which this research tries to focus and
answer, through five methodological comprehensive keys which follow the
historical bourgeoisie status, in respect to its emergence, development and
the role played in the society.
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Abstract

The present study is concerned with an important jurisprudent (fighiyyah)
issue, the ruling of repeating ‘Umra, minor pilgrimage to Mecca, in the
same year and the same visit (ziyarah). The researcher starts briefly by
defining the ‘Umra, explaining its ruling and timing. Then, he reflects on
the attitudes of Muslim jurists towards this issue.
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Abstract

The moderns maintained that Arab grammarians had exaggerated in
subjecting the Holy Qur’an and the Qur’anic readings to their rules. The
moderns also believed that the grammarians titled too much towards the
necessity of taking all rules from the Holy Qur’an and permitting them in
Arabic. This study examined the Arab grammarians ' rules against the
environment of reciters and scholars of recitations. It was found that the
truth had been turned upside down. That is, the Arab grammarians had
taken those rules from the same environment and those rules hadn’t been
used for the sake of grammar but for the sake of serving the Qur’anic text.
The study also explored the possibility of measuring things in the Holy Qur’an
which violate the rules of Arabic grammar. It was found that their
permissibility in Arabic is only theoretical (inapplicable). They have to remain
characteristic of the Holy Qur’an. This helps in revealing stylistic features,
unlikely to be uncovered on the basis of text’s lteral meaning.
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Abstract

This study focuses upon the French expedition on Syria (Bilad al-Sham)
in 1799. It discuses its causes, military preparations and its invasion to
Palestine. It sheds light on the occupation of Jaffa and the massacre which
was committed by the French army there. The study shows also the local
resistance against the French army through its marching towards Acre. It
explains the French siege of Acre, the military operations around the City
Walls and in Galilee. Moreover, the study describes the failure of the military
campaign and its withdrawal from Palestine. To conclude, the study examines
the results of the French expedition and its impact.
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Discussion:

In the present study the prevalence of anemia has been reported among
school children with single species infected with these parasites
especially G. intestinalis have shown a significant low hemoglobin level.
However, several investigators have reported anemia in the children with
G. intestinalis infections, Scott, 1982,.Dacie and Lew , 1984, especially
for older children. United nation Relief and works Agency (Yip et al,
1990) reported the high prevalence rate of iron deficiency anemia due to
deficiency of iron intake and parasitic infection among infants and young
children in west-bank and Gaza Strip. Hammouda etal (1986) showed the
highest prevalence of both G. intestinal and anemia among children in
Saudi Arabia. Anemia among school going children in Gaza Strip could
be attributed to single as well as double parasitic infection similarly in
Arab Gulf countries medical surveys revealed that the prevalence of
anemia among school children could be attributed to parasitic infection
and low intake of iron (Musaiger,1990). Post-treatment results of the
present study indicated that following treatment with metronidazole had
showed that significant improvement in the hemoglobin level of most of
the children with single and double infections protozoan and helminthes
parasites.

In conclusion, the prevalence of the disease associated with parasites
infections has been shown to have a negative impact on iron status of

school children in these population.

Acknowledgment
I am grateful to school health center in the ministry of higher education of
Palestine for helping me and providing all the facilities to take out the

blood from the children
27



Biochemical Estimation of Hemoglobin Livel in protozoan Infected

and Treated School Children in Gaza strip - Palestine Bassam F. Alzain

post treatment

After one month following antiprotozoan treatment with metronidazole
blood samples were collected from all the infected children . Mean
hemoglobin values of boys and girls after one month post treatment are
presented in (Table 2&3). In general the mean hemoglobin after treatment

showed rise and the difference in the mean hemoglobin values of pre and

post-treatment children was found to be significant(t= 3.41,p<0.05).

Table (3) Pre and post treatment mean hemoglobin values + SD in double

infection with helminthes and protozoan parasites among school children of

Gaza strip.
Post- t-calculation
Pre treatment Total
sex treatment &
Mean + SD Mean
Mean £SD Probability
Male 11.8+2.49
12.6 £1.34 1.26
(n) ) 11.15+ 1.6
Female 10.50 £ 0.71 @)
13.0+ 1.41 2.24%%
(n) 2)

* #% Significant at 5% and 1% level respectively

However , there was a gradual increase in the hemoglobin levels from the
first month. After treatment ,mean hemoglobin levels, of boys and girls
werel2.71+ 076 g/dl and 12.75 + 1.04 g/dI respectively (Table 2) .
Similarly the group of children with double infection with helminthes and
protozoan infections , only females have shown a significant statistical
difference between the pre and post-treatment (t= 2.24 ,p<0.05) Table 3 .
There is no statistical difference in single infection of E . histolytica and
G. intestinal in the hemoglobin concentrations of the children whereas
only female infected with G. intestinal showed significant statistical
difference in the hemoglobin concentrations after treatment (t= 5.34

,p<0.05) Table 2 .
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value 10.334+0.58 and girls (n=14) showed mean 11.50+0.71 g/dI (Table
2). 21% of the children had anemia. Among children infected with G.
intestinalis mean hemoglobin values was 12.16+1.22 g/dl and 19% of
children had anemia. The mean hemoglobin values of boys and girls were
12.71+41.25 g/dl and 11.62+1.19 g/dI respectively (Table 2) .Children
exhibited double infection with protozoan and helminthe parasites have
shown mean hemoglobin values 11.5+1.6 g/dI and 25% of children had

anemia.

Table( 2) Pre and post treatment mean hemoglobin value + SD

in protozoan infection in school children of Gaza strip.

Study group sex Pretreatment Total Post- t-calculation
Mean + SD Mean treatment & Probability
Mean = SD
Male 10.33 £ 058
10.67 £ 0.58 1.0
E. histolytica (n) (12) 10.911£0.64
Female 11.5x£0.71 (26)
12.0 £0.00 1.0
(n) (14)
Male 1271 £1.25
12.71 £ 0.76 0.00
G.intestinalis (n) @)
12.16x1.22
Female 11.62+1.19
(15) 12.75 £ 1.04 5.34%
(n) )

* %% Significant at 5% and 1% level respectively

Within this group , boys (n=5) showed a mean of 11.8 + 2.49 g/dI and
girls (n=2) showed only 10.50 + 0.71 g/dI (Table 3). However, different
in the mean hemoglobin level between those harbouring single protozoan
infections didn't show any statistical significance, whereas children

harbouring double infection have shown statistical significance.
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100 ml blood after 5 minutes. School children with hemoglobin level
below 12 gm/ 100 ml were considered anemic (WHO,1975). Data was
analyzed using T—test to calculate the prevalence of anemia and parasite

and probability level was fixed at 1% , 5% .
Result

post treatment

Forty one children out of the 85 infected cases with different intestinal
parasites harbored protozoan infections show hemoglobin values ranged
from 9.0 to 12g/dl with mean 11.51 + 0.93 g/dl . Within this group boys
(n=19) showed a mean value 11.5 + 0.91 g/dl whereas girls discerned
mean value 11.44 0.95 g/dI (Table 1). Thus 63% of the children showed
normal hemoglobin level and 37% were found to be anemic. The sex did
not however , show any statistical significant difference in mean

hemoglobin levels .
Table(1) Pretreatment mean hemoglobin values + SD in the overall

uninfected and infected children with protozoan parasites in Gaza strip.

Mean hemoglobin + SD (g/dI)

Boys(n) Girls(n) Total

Study group 1191 £1.75 11.51£1.51 11.53£1.63
(130) (120) (250)

Uninfected Children 12.1+1.83 11.95+1.21 12.02 £1.52
(86) (79) (165)

Infected Children 11.47 £091 11.56 £0.95 11.51£0.93
(19) (22) 41

26 children out of 41 children infected with protozoan parasites, carried

single infection with E. histolytic showing mean hemoglobin value 10.91

+ 0.64 g/dI. Between this group, boys (n=12) showed a mean hemoglobin
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school going children are major. In Gaza Strip, the high risk groups for
anemia were defined as pre-school children ( Abed Y. 1993 ). Anemia
studies focused mainly on the estimation of the prevalence of anemia
among this sector of Gaza strip population (Abed, 1979 ,Yip et al 1990).
Few unpublished studies describe the prevalence of parasites as one of
the risk factors for anemia. Thus, it is evident that there exists dearth
information on anemia in relation to protozoan infection among school
children in Gaza Strip.

The present study therefore

focuses on the effect of the two common protozoan parasitic infections
(E. histolytic and G. intestinalis) on hemoglobin concentration among
school children of Gaza Strip. The study design allowed assessment of

hemoglobin levels before and after treatment.

Material and methods:

Blood samples were collected from the study population of 250 school
children ranging in age from 11 to 17 years, comprising 41 infected with
protozoan parasites and 165 uninfected subjects. Samples were collected
before and after anti protozoan treatment. The consent of the school
teachers, ministry of Education , health authorities and parents was
obtained before undertaking the study, each child was interviewed, height
and weight and laboratory investigation of blood and stool samples were
recorded. Post-treatment blood samples were taken into sterile EDTA
tubes, mixed and processed within 1-2 hours . Hemoglobin concentration

was measured by Sahli's hemoglobinometer with a standard of 12 gm/
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Biochemical Estimation of Hemoglobin Level in protozoan Infected

and Treated School Children in Gaza strip — Palestine.

Abstract : Two hundred fifty school going children aged (11-17) years old were

examined for intestinal parasites. Forty eight (19.2%) children were infected with
protozoan parasites (Entamoeba histolytica and Giardia intestinalis). Pretreatment
and post-treated blood samples were collected from the same population of the
infected children for the estimation of hemoglobin levels. Hemoglobin was estimated
using Sahli's hemoglobinometer. Giardia infected female children showed statistical
significant difference in the pre and post treatment mean hemoglobin levels. The
higher infection rate of commensally strongly suggests the presence of potentially
infections and a public health problem. This relationship remained after controlling
the range of socio-economic variables. Protozoan infected children were frequently
found to have lower blood hemoglobin concentration than uninfected children, but

this relationship could not be attributed to protozoan infections alone.

Keywords: Hemoglobin Concentration, School Children, E. histolytic, G.

intestinalis.

Introduction:

Human protozoan parasites can lead to structural and functional
abnormalities of the proximal small intestinal (Tewari and Tandon,1974).
However, several studies have recorded that the most common mineral
deficiency in nutrition anemia is iron deficiency (Hercberg efal,1988). It
is a serious public health problem and most prevalent in world population
(WHO,1975). Establishment of a reference for the iron-deficiency anemia

caused by protozoan parasitic infections in Gaza Strip especially among
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This equation can be written

dz' Oy 50\ k K
Z (TT;Ca k, I+ T; o ) )dpj ANdp Ndpj =0 (21)
i,7,5" K,k 1 7!

This equality is satisfied if and only if the coefficients satisfy the following sym-
metry conditions:

G dat’ v Oa ozt dat’
T (Ty— — T —) + Tpa? (T;— — T, + T; Ty
x(’“ap;% ’“apf) v ( opF ’“al) kx(’“az
8$j 8Tk 8T, ; 8T1 8Tk/ Y
_7—‘1 /) —l'_ (Tz 2 Tk 7 )x]xl + (Tk' - T ) jx]
aTk, T +
T - T e J - 0

Using the fact that T;/T) = )\i)\k and dividing by T;T}, we get the desired
conditions. This concludes the proof. W

We can check easily that conditions (18) imply both (a) and (b) in theorem 1.
If we take i = k = k' then (18) is equivalent to (a) and when ¢ = k then (18) is
nothing but (b). Moreover, the conditions we obtained above imply the Slutsky
conditions in the single constraint case and the conditions given in Alogeili [1]
using the homogeneity properties of x and the budget constraint(s) Pz = y.

5 Possible applications of the results

In an important article published in the late nineties, Browning and Chiappori
[3] tested the individual demand function model econometrically. For the first
time they got positive results regarding the validity of the Slutsky relations. In
their article, they used data collected in different provinces of Canada. Browning
and Chiappori have shown that Slutsky relations, zero-homogeneity and Walras
law fully characterize the individual demand function. Moreover, they setup a
model for household and validated it econometrically.

In a similar way, the results we got here can be tested econometrically. The
demand functions depend on prices and income which are known variables and
individual demands are observable. The problem in this kind of econometric
test is that we cannot put the people in laboratory conditions. Indeed, we need
to observe their normal behavior in the market. The solution to this problem
is to consider a large country such as Canada in which prices change between
provinces because of different tax regimes. This is indeed the procedure that
was adopted by Browning and Chiappori.

18
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Theorem 2 Let x(P) € R™ be a function of class C? in a neighborhood U of
some point P € R and satisfying Px = 0 and homogeneous of degree zero in
p* for all i < m. Then there exist some functions V and m positive functions
A1, ..y A defined on some neighborhood V C U such that

ov

_ = -\
ap; !

if and only if there exists a family of positive functions \;x, satisfying condition
H, defined on V such that

TP = n TV (17)
oxt . oxd oxd . oxl’ o’ oxt
2l — ot (5w — S 27) 4+ A (2t — s—aT)
opt; ol Ip; opt " op; Op;

ik (5 — )1 + Ay ———a? ' =0 (18)
! 8p§, apf ! 8p§-
where A\, = ))\‘—; Moreover, V is quasiconvex with respect to p* for all i if and

only if the restriction of Dyix on {z}* is negative semidefinite.

Proof: The first conditions are the necessary ones. It suffices to show that the
second ones are equivalent to

QI aQii Mt = 0

To simplify notations, we omit the superscripts of T; and T}. In fact, since the
quotient in (16) doesn’t depend on 7, j', 1,1’ then the calculation is the same for
any j,j’,1,1'. We can also forget % because the exterior products are invariant

for such changes. We thus need to find the conditions such that

QAdQ=0 (19)

Q= Zlel

where

and

dQ =" Tidw* + > dT} A"
k k

Therefore, 2 A dS2 = 0 takes the form

TThw' Adw® + > TidTi Awb Aw' =0 (20)
i,k=1 i,k=1

5
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Notice that the tensor T is symmetric with respect to the indices jI. We get
the following relation between \; and Aj for any ¢ and k

j_gj/jl/
Set k = ko for some ko € {1,...,n}, we can express \; Vi as a multiple of A, .

Tilj/jl/
Take ko = 1. The decomposition dV = -3, Aiw® then writes down

A

BT

ST W 1<, L1 <n (12)

i

We define, V1 < j,5',1,1' < n, the 1-form

Ry 1 T} .
u 15 jl
I o STV (13
T3 i
Our problem now boils down to finding the necessary and sufficient conditions
such that

—Alldv - Tfﬂl” ;Ti”/ﬂ/wi V1<, 00 <n (14)
Which is equivalent to
Aildv =M 1< g1 <n (15)
Notice that since o
f}il - 3= (16)

Then the quotient on the left doesn’t depend on 7,j’,1,I’. Using Frobinus’
theorem, it follows that

)\idV = Q7' if and only if QI A @it = g

1

The functions \;; defined above have the following homogeneity properties:
Condition H:

The function A, for any i # k, is homogeneous of degree —1 in p’, of degree 1
in p* and of degree zero in p*', for all ¥’ # i and k' # k.

Now we are able to give the necessary and sufficient conditions for mathematical
integration.

16
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Taking the exterior derivative and multiplying by w! A ... A w™, we get

Z)\idwi/\wl/\.../\wmzo (6)
i=1

Writing dw® explicitly and substituting for w?!, ...,w™, the above equation writes
down

ox? oz’ ; Wi
Ni—— — Apo—— | dp® A dpt A o atmdpl A Adp™ =0 (T
> ( oo ap;.> pi A dp) Z a’ . atmdp;, Py (7)

i7j7kal Zl,...,inL

Rewrite this equation as follows:
ox? 0z g ‘ . .
Z)\i( .)J;Jdpf/\dp;-/\dp},/\l"l

opi  Op’
04,41 P P;

9 oz iU g i k k ik

4,9,k,0,5" U

where I is the (m — 1)-form defined by
Tl = 2w A AW A Aw™
and A% is the (m — 2)-form given by
AP = 2 A ADA L AR AL A W™

where the hat means that the corresponding 1-form is not included in the prod-
uct. The first summation gives conditions (a), while the second one gives con-
ditions (b). W

The signs in the formulas of I'* and A% come from the permutations applied on
the product w! A ... Aw™ in order to get equation (8). The conditions given in
theorem1 are necessary but not sufficient. In the next section we give the neces-
sary and sufficient conditions for both mathematical and economic integration.

4.1 The sufficient conditions

Now, we want to find the sufficient conditions for mathematical integration. The
necessary conditions enable us to get relations between the functions Ay, ..., A\s,.

Define the tensor T/ " Such that (b) writes down
)\ing/”/ = )\kTZ.lj/jl/ 9)

15
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We define a family of 1-forms
wt = Z e dpé (4)
J
Therefore, relations (3) and (4) imply that
av =-> Aw' (5)

Our problem now can be formulated as follows: What are the necessary and
sufficient conditions for the existence of m + 1 functions V, A1, ..., A, satisfying
(5). This is the mathematical integration problem in our setting. One can easily
get some necessary conditions. Using the first order conditions D,:V = —\;x,
we conclude that the following conditions hold, for all ¢ and &, on the subspace

{z}+:
(i) The n x n matrix D,z is symmetric and negative semidefinite.

(ii) For any ¢ and k, the matrices D,z and D,z are proportional; that is,
Xi(Dpex) = A (Dpix).

The following theorem rewrites conditions (i) and (7i) in a more explicit way:

Theorem 1 Let z(P) be the solution of problem (P) and X\ = (A1, ..., \p,) be the
corresponding Lagrange multipliers, then x and \ satisfy the following necessary
conditions:

(@) Yi=1,...,m

j ! k j , ! k
* &zzi B 8:Ei L &Ei 3 Gxi 4 <6a7i 3 &Ui) —0 VikL
Op; apj apj op;, op;, Op;

(b) V1<ik<m, 1<j,5,1,I! <n.

81’j gl 83?j -/ 8951/ ; ﬁxj, P
i —kx] 2t — kx] 2+ kxjajl— kx]xl =
8pl apl/ apl/ 8pl

03:l gt al‘l/ - 81‘1, : (%:l -
A ol gt — gl gt —adrt — —aia
op} op; opt, opj

Proof: Let x be the solution of problem (P). So we can define the 1-forms
wl,...,w™ asin (4). Let V be the value function of problem (P), then

dV = — i )\iwi
i=1

14
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It follows that the above equality is satisfied if and only if

! (ax]—axk>+xk <8x1_8x]>+xj <6xk_6x’>20 (2)
Opr  Op; dp;  Op; opi  Opy

These are the necessary and sufficient conditions for mathematical integration.
This means that for given C? function x(p), there exist two functions V and
A satisfying (1) if and only if x satisfies (2). Notice that, from equation (1),
the restriction of D,z to {z}* is symmetric and positive semidefinite since V'
is quasiconvex. This is exactly the meaning of conditions (2).
It is important to notice that the conditions given in (2) are necessary and suffi-
cient for the existence of V' and A such that D,V = —Az. On the other hand, in
order for V' to be quasiconvex and A > 0, it is necessary and sufficient that the
restriction of D,z to {z}1 be negative semidefinite using the convex Darboux
theorem, [8].
In the next section we will always assume, to simplify notation, that 1 <
kK <mand1<j 7 01 <n.

4 The multi-constraint case

Now, we consider the following problem

max Ul(x
(P){ PxS(O)

Our goal is to find the conditions satisfied by the solution to this problem. We
suppose that all entries of the m x n matrix are strictly positive and that m < n.
We introduce, as we did above, the value function of this problem

V(P) = max{U(z) — Z)\i Zp;a:]}

One can easily show that V is quasiconvex and homogeneous of degree zero with
respect to p?, where p’ is the ith row of the matrix P.
Let z(P) be the solution of problem (P) and A(P) = (A1 (P), ..., \m(P)) € R,
be the associated Lagrange multipliers corresponding to the m linear constraints.
We assume that the solution x(P) satisfies the equality constraints Pz(P) = 0.
It is homogeneous of degree zero with respect to p?, for all i. Moreover, for any
i, \; is homogeneous of degree —1 with respect to p' and homogeneous of degree
zero with respect to p* for all k # i. Differentiating V with respect to pé., we
get

ov

o= )\ 3
o (3)
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3 The single constraint case
We study firstly the single constraint case. So, we consider the problem

max U(x)
p.x <0

where , p € R, is the vector of prices and U is the utility function that is
of class C® and strongly quasiconcave?. Introduce the value function, or in

economic terms the indirect utility function
V(p) = max{U(x) — Ap.z}

where A is the Lagrange multiplier. The assumptions on U implies, using the
implicit function theorem, that the solution to this problem z(p) and the asso-
ciated Lagrange multiplier A\(p) are of class C2. We assume that the solution
x(p) € R™ satisfies p.z(p) = 0 and that A > 0. Notice that both of V(p) and
x(p) are homogeneous of degree zero. Deriving V' with respect to p, we get

191% -
Opi B

Azt i=1,..,n (1)

Define the the differential 1-form
w= Z ztdp;

Equation (1) implies that

%dV(p) =w

This means that the 1-form w is proportional to the differential of some function.
It follows that
wAdw=20

where dw is the exterior derivative of w and is given by
oxk
dw = —dp; Nd
Z oy 23 N
gk
and A is the exterior (wedge) product. Then
k

;,0x
w/\dw:Zm ?dpi/\dpj/\dpkzo

igk 0PI

2The Hessian matrix of U is negative definite on the subspace orthogonal to its gradient
at each point.

12
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can rationalized by means of some direct utility function U. This problem was
addressed in [5] by Chiappori and Ekeland in the single constraint case. For the
multi-constraint case, as in Alogeili [1], it is impossible to retrieve a quasicon-
cave direct utility function. However, we can define a class of functions that is
stable under duality, see Epstein [4]. However, we focus our attention here on
the necessary conditions.

All our analysis and results hold locally since we mainly depend on the local
version of Frobenius’ theorem!. So, all functions are defined in a sufficiently
small neighborhood of some given point P.

In the next section we give some economic problems that motivates our re-
search. We then discuss the single constraint problem and finally we consider
the multi-constraint case.

2 Economic Motivation

Suppose that a consumer has a utility function U, and faces prices p € R} .
His problem is to choose the consumption (normal) bundle that maximizes his
utility among those which are affordable. We suppose that his income is the
market value of an initial endowment w € R’}. Mathematically, the consumer
objective is to solve the following optimization problem:

max U(x)
p.x < p.w

Let z = x — w be the individual excess demand where x is the actual demand
function. Then the above problem writes down:

max U(z + w)
p.z2 <0

This problem can be extended easily to the multi-constraint case. Let P be an
m X n matrix whose rows represent the market prices prevailing in m possible
states of nature. Suppose that the consumer has a vector of endowments w
that is, of course, independent of the states of nature (he has w now before the
realization of any of the states of nature). The consumer’s problem, in this case,

writes down:
max U(x)
Px < Pw

Rewriting this problem using excess demand function, we get

max U(z + w)
Pz<0

We see that, in the two previous examples, the economic problems fall in the
same category as mentioned above.

IFrobenius’ theorem states that dw(p) = 0 in a neighbourhood of some point p if and only
if there is a function f such that w = f in the same neighbourhood.
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On the characterization of
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Abstract
In this paper, we use exterior differential calculus notations to get the condi-
tions that characterize the solution to the utility maximization problem subject
to the constraints Px = Ogrm where P is an m X n matrix.

Key Words: Direct utility, Indirect utility, Differential forms, Slutsky matrix.

1 Introduction

In this paper we focus our attention on the application of exterior differential
calculus tools to some optimization problems arising from economics. We will
use the notions of exterior differential calculus to ”characterize” the solutions
of two types of maximization problems: single constraint and multi-constraint
problems. These notions provide very efficient tools to solve such problems.
Hurwicz [5] and [9] was the first who applied differential geometric tools to
economics problems. Then Chiappori and Ekeland [6] and [7] used extensively
these notions to solve many problems in economics. We will see how efficient
are these tools. Moreover, they form an appropriate framework since the results
are invariant under a change of coordinates.

In connection with this article, Alogeili [1] and [2] solved the problem of charac-
terizing the solution of multi-constraint problems in which the constraints take
the form Pz = y, where P is an m x n matrix and x is a vector in R}, rep-
resents a commodity bundle and y € R, represents income in many states of
nature.

In this article, the constraints have the form Pz = Ogrm. Such problems arise in
general equilibrium theory and more precisely in the theory of excess demand
functions and their characterization.

We will not treat the characterization problem in its general form. In particular,
we don’t address the problem of of weather a certain excess demand function

*Department of Mathematics, Birzeit University, P.O. Box 14 Birzeit, Palestine
maloqeili@birzeit.edu.
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