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Abstract

The introduction came in which some secularists, Westerners and
enemies of Islamic law, tried to understand the noble hadith (You know
the affairs of your religion), in a way that is based on keeping religion
away from people’s world and their affairs, and achieving the theory of

the West which says that religion is separated from the world, which is
not permissible in the religion of Islam.
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Then the research entered into the definition of religion, both
linguistically and idiomatically, for the purpose of further clarifying and
controlling the words and their meanings.

Then the research went to the definition of politics in language and
terminology in the same context that was mentioned in the definition of
religion.

It was necessary to study the hadith mentioned in the research, a modern
and objective study, as the opinions of scholars from the hadith were
mentioned, so he mentioned the opinions of the correctors of the hadith
and the weak ones.

The research dealt with a summary of this hadith study, and that the
phrase “You know better about your worldly matters” is weak. It does not
fit with the sayings of the Prophet and does not go along with it.

The conclusion of the research stated that the limits of religion and
politics, the relationship between them is complementarity and
interaction.

The researcher mentioned at the end of the research a conclusion and
recommendations, and among these recommendations, the fact that this
modest study represents an invitation to all those interested in Islamic
studies to activate the science of the purposes of Sharia and take it out of
the field of theorizing into the space of practice.
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Abstract

A study dealing with the issue of heirs’ leave in violating wills; It is
intended specifically when a bequest is made to a person who is an heir,
and also when the bequest exceeds a third; In view of the importance of
this topic in explaining a ruling that affects people’s lives and their
dealings.. It is not hidden from anyone that explaining the Shari’ah
ruling on such issues mitigates the problems that may occur in society,
and the embarrassment that afflicts some of the heirs as a result of
approving and permitting these wills. Light on the sayings of the jurists
in this and presenting and discussing their evidence, in order to reach
an appropriate weighting in it objectively. The legal rulings must be
derived from the correct evidence, and the Muslim must follow the
correct evidence regardless of any other considerations, and without
fanaticism for a jurist or a sect.
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The research concluded with the invalidity of the leave of the heirs
in the wills in violation due to the weakness of the text of the hadith on
which some jurists based their judgment in the enforcement of these
wills as long as the heirs permitted them, while highlighting the
strength of the argument of those who said its invalidation among the
jurists. If all or some of the heirs want to give from his share, he has
every right to do so after dividing the estate
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Abstract:

The semanbc conteat of one command and prohibition in surat Al-
Bayarah and Al-tmran ;-
I provided an . introduction of the resech in which the definidion and
Conceot of semantics and ids dupes were clevrifieds and the approach
that Ifollwed in the research and when is the evidence .
Definidive and when is it speculative ?
Then, [ devided the research into four seeh'ons, which theyare :
1 - The first sechion :-
Types of verbal semantics .
a- Meaning and meaning of the phrase and the Qur'anic teats that contain
this indication and thrir importance in clarifying the meanings of the
Qur'anic verses and according te the hinguistic siduation of the Qur'anic
teat.
b- signal indication : It's a nod and a reference to the concpt and contont
of the trat .Itis also a direct indications to the concept of the dect and its
meaning , and many Qur'anic Aeats have two styles of commanel , which
ineluded this indication .
c- The meaning of the teat : This connotation stuelies the knowledge of
the cause and the comprehension of the necessitating meening of the
juelgement in me uttered word , anelit alse stulies the teat by meens of
the meening , because the meaning may be speauetire wih more than one
meaning .
d- significance of need : it way called the because id contains the content
of judiciary in fasting and other acts of warship , and it is adirect
indication in darifying th meaning of the Quranictetas

2 - The seconal seethion :

The meaning of the contents :- this indication stuelies the content and
essence of the teat through two uspeats ;-

a- Dectrinal connotation :- it is an indication of the contents of faith and it
is the content of belief in god , his anfels , his books, his messengers and
here after and everything related te belief and monotheism.

b- Devotional connotation : which is everjhing relateld to worship , prayer
, Zakat , fasting in Ramaelan , Hajjand so on , and about the limb and
provisions .




3- The third section

Rhetorical connotation : it is what came towards the general word ( O
Peple ) or came with the specific word towards ( oh O prophet ) and ( Oh,
belivers ).

4 - The forth section :

Audio connotation : it inducled audio out puts in reciting the Noble Qur'an
and the importance of that through end qwment, intonation , and Quicinc
commas .
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Abstract

The Arabic language is a powerful tool for interpretation however, the
interpreter cannot go beyond standard grammar rules or arbitrarily judge one
of the Holy Qur'an's meanings. The Arabic language is powerful and its power
comes from the fact that it is the major argument for the authenticity of the
Qur’anic text, and it is the subject of a verse Ablution from Surah Al-Maeidah
(O you who have believed, when you rise to prayer, wash your faces and your
hands to the elbows, and wipe over your heads and your feet to the ankles),
and it lies between the limits of the Sunnah and the language in regards to
wiping over the two feet, and the research examines the extent of the
agreement and whether there is a real disagreement between the Sunnis And
the grammar regarding wiping? One of the researchers' most important
findings is that the causes of treatment for hardship is not different from
linguistic analysis according to grammatical standard provisions, and the two
researchers worked hard to find a consensus between the Sunnah and
grammatical evidence in analyzing the text, using the descriptive approach in
tracing the issue of wiping over the feet or socks.
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Abstract
Ecoturism Consisting of natural and artificial ingredients is an approach
that must be showing and repeated tourism in vestors and gover ments
must be aware of the feasibility of applying the ecotourism curriculum to
achier the prosperity and sustain ablity of tourism and sustinabie tourism
is considered an approch and method on which many intern national
tourism institutions are based on and that is by treating it as part of the
enrironment.
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Abstract

Inna is an assertive particle that most Arabic grammarians consider as
an emphasising particle. It come in many states such as ‘kassah, fatha and
damma states. It can also be light or heavy. Each of these states has its
own meaning that have been defined by grammarians. Some of these
states have been agreed upon, and some other are still debated by the
grammarians. Thus this research is meant to be independent of those
disagreements and investigate the functions and states of ‘Inna’
thoroughly. The examples that are used for illustration and clarification

are extracts from Holly Quran as it the most reliable source and
manuscript that preserved the standard Arabic grammar. Besides this the

91 daia (2022 - 553 Gadall 5 G sl o5 Al dsud)



Azalall dlya

research included some poetry verses which are used as grammatical
sources.
This research is divided into four sections:
Section (1) is dedicated for the light kassrah Inna.
Section (2) deals with the light fatha Inna.
Section (3) investigates the heavykassrah Inna.
Section (4) is dedicated for the light fatha Anna.
The researcher has also commented on the other grammarians discussion
of the ‘Inna’ mensioning the reason of their disagreement in a bit to find
and suggest some possible solutions. The findings of this study are
mention in the conclusion section
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Abstract:
This research dealt with the succession of movements on nouns and its impact

on the diversity of meanings. Examples and evidence for this, according to the

analytical method, then the conclusion and the margins of the research.
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Abstract:

This study aimed to analyse the time series of olive production in
Libya in the period 1970-2018 in order to study the characteristics of this
series, and to determine the appropriate model to describe the time
series and to predict its future values. Because of the large variation in the
time series of olive production, the Box-Jenkins methodology was used,
and this method is the most appropriate and gives a more accurate
estimation. The results of this study showed that the time series under
this study is not stable, but it stabilized after taking the first difference
through the use of unit root tests. The findings revealed that the best
model for the forecasting process is ARIMA(1,1,0). The results of this
study also showed that olive production in Libya will be slightly higher in
the next few years.

Keywords: Olive production, time series,Box-Jenkins methodology,
forecasting , ARIMA model.
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Abstract:

This study aims to examine the displacement and its role in building
the poetic language in the poetry of (Saif Al-Rahbi), a contemporary
Omani poet, because the poetic language is a language that is displaced
from a certain standard that may be represented in the daily language, or
the structure and arrangement of the sentence, or the lexical significance
of the word, or the format The typography that the text usually takes, and
then this study comes to answer the following question: What is the
roleof displacement in creating poetic shock andbreaking the reader's
expectation? The study followed a stylistic approach.

Keywords:
Substitution Shift, Structural Shift, Linear Shift, Semantic Shift.
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ABSTRACT

This study aimed to estimate the concentration of heavy metals i.e.
iron, copper, lead, cadmium and arsenic in olive oils that produced in
three areas i.e. Al-Khoms, Al-Zawea and Zwara from olive plantations
near the highways at each area. 64 samples of olive fruits were collected
from several sites. Oil was extracted from it. Flame atomic absorption
spectroscope was used to analyze the samples.The results, on average
basis, were:- Average concentration of iron in study areas: 3.26 * 0.478,
2.90 * 0.961, 1.99 £ 1.541 and 1.48 £ 1.218 ppm respectively. Average
concentration of copper: 0.10 + 0.093, 0.12 + 0.120, 0.25 + 0.165 and 0.73
+ 0.350 ppm respectively.Average concentration of lead: 0.08 + 0.018,
0.06 £ 0.037, 0.11 + 0.063 and 0.11 * 0.028 ppm respectively. Average
concentration of cadmium: 0.01 + 0.005, 0.02 + 0.015, 0.11 + 0.052 and
0.08 + 0.011ppm respe ctively .Average concentration of arsenic: 0.02 *
0.014, 0.02 £ 0.006, 0.01 + 0.004 and 0.02 + 0.011ppm respectively
.Generally, the average concentrations of iron, copper, lead, cadmium and
arsenic in virgin olive oils that produced in three studied areas were 2.41
+ 1.045, 0.30 £ 0.045, 0.09 £ 0.077 and 0.02 £ 0.009 ppm respectively.
The results of the statistical analysis at P < 0.05 indicated no significant
differences between areas in their contents of heavy elements, and
concentration level of the studied metals in olive oil was within the
permitted levels in the Libyan standard specifications.

Key words; Heavy metals, olive 0il
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Abstract:

Six Sigma approach is one of the latest methods to improve the quality of the
products, where this method has been applied in many global industrial companies, and has
provided products for these companies with a high level of quality while achieving many
advantages including reducing the costs of quality. In order to apply this method in any
company, a set of necessary and supportive criteria have to be available which will
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contribute to the success of this application. Therefore, the aim of this study will be to
identify whether Six Sigma standards are available or not in Africa Beverage Bottling
Company Ltd., the company is actually working to reduce quality costs and also to identify
the extent of a relationship between the standards of the Six Sigma method. To achieve the
objectives of the study, the analytical descriptive approach has been used based on the
questionnaire as the main tool for collecting data and information related to the field part of
the study and distributing it to the study sample, while the statistical program (SPSS) was
used to analyze the results. The study has obtained several results, the most important of
which is the application of the Six Sigma method standards at the company with an average
response (3.85). The company also found that it was actually reducing quality costs with an
average response (4.07). Finally, the study proved a strong strong direct relationship
between the standards of Six Sigma method and the reduction of quality costs in the

company, where the correlation coefficient reached (0.750).

Key words: Keywords: Quality improvement methods, Six Sigma method, quality costs.
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PHYTOCHEMICALS CONTENT AND BIOACTIVITY OF OLIVE
OIL EXTRACTED DURING THREE RIPENING STAGES

NajiElhadiABORUS?, SeddigMrihilESALAMI?, and Omar MasaudALMRHAG 3

'Faculty of Medical Technology, Public health Dept., Nalut University, Libya., 2 Faculty of
Agriculture, Food Sciences Dept., Azzaytuna University, Libya., 2 Faculty of Arts & Sciences-

Awiniya, Chemistry Dept., Gharyan University, Libya

Abstract:

This study was performed to evaluate the phytochemical content, and in vitro
antioxidant capacity of olive oil extracted during three ripening stages. The
Roghiani variety of olive fruits (Oleacuropea L.) collected from olive trees
growth in Yefren, Libya. Ripening index (RI), Oil content (OC%), phenolic
compounds content (PCC),Chlorophyll and carotenoidsweredetermined. The
of olive oil vary significantly (P< 0.05) depending on the olive maturation
stages. The olive oil extracts were screened for possible antioxidant capacities
using ABTS assay. The results indicated that the olive oil extracted in stage
two possessed higher antioxidant capacities, IC50**"™ = 0.42 mg/mL Results
showed that there is a positive relationship between the PCC and the ability
of oil samples at various stages of maturity to inhibit free radicals, Pearson
correlation coefficient was (r - 0.622).

Keywords: ripening index, phytochemicals, olive oils, antioxidant capacity.
1. Introduction

In recent years, the interest in olive oil in Libya has increased due to
the good economic return. Use olive oil in Libya is part of the culture and a

large number of individual manufactures producing oil using the process of
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cold pressing according to data from [1]. Ripening stage is an important
factor related to the chemical composition, quality and sensory attributes of
olive oil [2]. One of the attributes for evaluating ripening is the color of skin
and flesh of olives. During ripening, olive skin color changes from green at
the beginning of growth and then turns from purple to black at the end of
the ripening period. Chemical variations take place during ripening stages,
which influenced on the organoleptic, nutritional value, and oxidative
stability of olive oil. The progress of fruit ripening causes changes in the
compounds during growth mechanism such as, fatty acids composition,
phenolic compounds content, pigments such as chlorophylls, and
carotenoids[3;4]. The color of Virgin olive oil (VOO) when just extracted,
ranges between light yellow and a more or less deep green depending on the
content of liposoluble pigments (chlorophylls and carotenoids) naturally
occurring in the fruits. Chlorophylls give oils their yellow/green color,
whereas carotenoids determine shades between yellow and red. The level of
these pigments is related to genetic factors, to the ripening degree of olives,
and to the conditions adopted for oil extraction, the pigments decrease in
concentration as progress of olive fruit maturity [5]. One more things is very
important (phenolic compounds), which are produced in plants as secondary
metabolites via the shikimic acid pathway. Phenolic compounds were
considered as a major group of compounds that contributed to the
antioxidant capacity of plants that play as natural antioxidant[6]. These
naturally occurring compounds react with highly reactive radical species to
form more stable products, thus Moreover, in recent years, phenolic
compounds have been intensively investigated because of their potential
health-promoting effects. Phenolic compounds are of fundamental

importance in virgin olive oil for their nutritional properties, sensory
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characteristics, and the shelf life of the product [7]. Antioxidants present in
VOO delay its autoxidation by inhibiting the formation of free radicals or by
interrupting the propagation of free radicals by several mechanisms. The
most effective antioxidants are those that interrupt the free radical chain
reaction [8;9]. The main objectives of this study were to Investigate the
impact of ripening stages on phenolic compounds content and natural
pigments (chlorophyll and carotenoids). In vitro, determine biological
potential (antioxidant capacity) of VOO extracted form Roghiani variety
(Oleacuropea L.) Investigation of these properties would enable the use of
Libyan VOO for the risk reduction of some diseases (therapeutic purposes),

in addition to their nutritional value that may use in food fortification.
2 Materials and Methods

2.1. Chemicals

All standards, and reagents used in this study for determination of
chemical attributes of olive oil, and their bioactivities were purchased from
(Merck, Darmstadt, Germany). Other chemicals and solvents were of the
highest analytical grade were purchased from Lach-Ner (Brno, Czech

Republic).

2.2. Plant materials

The study was carried out on Roghiani variety of olive fruits
(Oleacuropea L.) collected from olive trees growth in Yefren city, Libya,
which is located with longitude and latitudes on the following coordinates (E
"36.98'31 °12 N, "47.02'3 ©°32). Olive samples were picking at the

beginning of October, November and December, which they represent three
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stages of maturation in the season 2019 -2020 as shown in figure 1. The
mean rain precipitation registered was about 368 mm/year, with a mean
temperature of approximately 26°C according to the data obtained from
Libyan National Centre of Meteorology. About 3 kg of olive fruits were
collected at each stage of ripening. The samples were stored at 4°C in

darkness place by using dark plastic bags until analysis.

Stage 1 Stage 2 Staqe 3

Fig. (1) Olives shape during three ripening stages
2.3. Ripening index (RI) determination.

The RI was measured based on the method mentioned by [10]. The
method depends on measuring the colour of skin and the fleshy part of the
olives. The ripening stages were divided into eight parts as shown in Table 1.
However, this study focused on three stages of ripening only, according to
classification number 3, 5 and 7 as shown in table 1 .The official method

uses hundred olives and calculates an overall RI value for each sample of
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olives. This method has been approved by the International Olive Council
(10C).

Table 1. Ripening index (RI) classification groups of olives according fo the
colour of skin and fleshy part

RI 0 1 2 3* 4 5* 6 7*
Skin | Skin | Skin Skin
Color
Skin color |color |color I color
a
color | with > all all all
purple
with< | half | purple| purple purple
or
Skin | Skin | half the the or or or
black
color |color | fruit fruit | black |black black
Descriptior with >
deep | yellow surface | surfacel with | with < half with
a
green | green | turning| turning all half ) all thg
the
red, red, white | the flesh
flesh
purple | purple | or flesh purple
turning
or black or green | turning to the
purple
black |flesh | purple pit

Source:[11].* our study focus on these three stages of ripening stages only.
The RI value was calculated using the following equation.

RI =Y 1*ni/100
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Where 7 is the group number as shown in table 1, and ni is the
number of olives in the group corresponding to the colour of the skin and
the fleshy part shown in the table 1. This method involves manually
separating the olives, cutting the pulp to examine it, counting them and

identifying the group to which they belong [11].
2.4. Moisture content (MC)

The moisture content is determined by weighed the olive paste and
transferred to Petri dishes and placed in a 105°C oven for 48 hours until a

constant mass was reached.. MC expressed as a percentage by mass, is equal

to:

MC% -2 % 100
mz—mq

Where.

my - 18 the mass, as grams, of the dish empty before heating,
m, - is the mass, as grams, of the dish and the sample after heating,

m -is the mass, as grams, of the dish and the olive samples after drying.

2.5. Oil content (OC)

The oil content OC was determined in the lab. using a Soxhlet extraction
method for 6 hours with usingz- hexane as a solvent. The results are given as

percentage of dry weight.

2.6. Phenolic Compounds Content (PCC)
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According to the method adopted by [12], phenolic compounds content (PCC)
were estimated using the Foline-Ciocalteu reagent. The PCC, expressed in
mg/kg of oil, was determined according to as follows.Three g of oil was added
to the Erlenmeyer flask 100 mlL, dissolved in a small amount of hexane and
quantitatively transfer to the extraction funnel so that the total amount of
hexane is 15 mL. Phenols are extracted 3 times with 5 mL of methanol, with
shaking for 2 minutes each extraction. The extracts were left overnight and
then washed with 25 ml of hexane. A specific volume of the extract (6 mL of
olive oil) is pipette into a dosing vessel of 10 mL and added 0.5 mL of the
diluted Folin-Ciocalte-reagent, this reagent is prepared immediately before
use, because it is unstable. The reagent extracts was extracted and left to stand
for 3 minutes. Then, 1 mL of freshly prepared saturated sodium carbonate
solution was added (5 g of sodium carbonate dissolved in 50 mL distilled
water) and make up to the mark with distilled water. The swab is left to stand
for 1 hour and then measures the absorbance at a wavelength of 725 nm with
a UV-1800 spectrophotometer (Shimadzu, Kyoto, Japan) against control that
had been prepared in a similar manner, by replacing the extract with distilled
water. Quantitative measurements were performed, based on a standard
calibration curve of concentrations ranging from (0.1 to 1.0 mg/mlL) of Gallic
acid. PCC was expressed as gallic acid equivalents (GAE) in mg/Kg. Data are

reported as mean + SD for five replications. The PCC obtained as follows:

PPC(mg/kg) = [97.312 X Aryenm — 0.4865/m] X 16.667

Where:
PCC . was expressed as gallic acid equivalents (GAZ) in mg/kg of oil.

A725 0 18 the absorbance value of the solution at wavelength 725 nm.
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m . is the mass of sample ().
2.7. Antioxidant capacity by ABTS assay (AC**')

This method is based on the antioxidant capacity of the sample to
scavenge the ABTS+e in a lipophilic medium. The ability of olive oil extracts
to scavenge ABTS+e, i.c. AC*™S, was evaluated employing the modified method
according to TumbasSaponjac et al. [13], by measuring the variation in
absorbance at 414 nm after 35 min. The antioxidant capacity (AC**") of

sample was calculated using the following equation:
ACYT (%) = [(AC— AS) | AQ x100

Where:

A 1is the absorbance of the control.

Ay 1is the absorbance of the sample.

1G;,**"values were calculated as inhibitory concentration of the oil necessary
to decrease the initial ABTS® absorbance by 50 %. A lower ICs, value indicates

ABTS (

a higher antiradical capacity. 1C5,™"""(mg/mL) values were expressed into

antiradical power (ARP) as 1/IC5,""" (

mL/mg).
2.8. Chlorophyll

The chlorophyll pigments content was determined by spectrophotometric
method [14]. The absorbency of pure oil samples was measured in a cuvette of
10 mm for a path length at the wavelengths of 630, 670 and 710 nm against
air. The content of total chlorophyll pigments was calculated using the
formula.

Ch - 345.3 X [Ag30— (Ae70 + A710) | 21 x 10.
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where:
Ch: content of chlorophyll pigments in mg of pheophytin-a in 1 kg of oil,
Agzo. absorbance of the undiluted sample at a wavelength of 667 nm,
Agzo: absorbance of the undiluted sample at a wavelength of 630 nm
A7y - absorbance of the undiluted sample at a wavelength of 710 nm

2.9. Carotenoids

The total carotenoid content was determined according to the procedure
described by MinguezMosqueraef al, [15]. At a wavelength of 470 nm, the
absorbance of the solution prepared by dissolving 7.5 g of oil in 25 mL of
cyclohexane is measured. The content of carotenoids is calculated according

to the formula:

Agzonm X103 x25

Total carotenoids (112/ k) - 2000 7.5

Where.

Ay70nm - measured absorbance at 470 nm.

2.10. Statistical analysis
All results were presented as a mean : standard deviation (n - 3). One
factorial experimental design (ANOVA) followed by Tukey’s Honest
Significant Difference (HSD) test, is a post-hoc test to evaluate significant
differences between a pair of means. The level of significance was in all cases
(P<0.05). The degree of linear relationship between two variables was
measured using the Pearson correlation coefficient (r). All the data in this
study were analyzed by using Microsoft Office Excel 2010 Software.
3. Results and discussion
3.1. Some properties of olives fruit
3.1.1. Moisture content (MC) %
The moisture content of olive fruits varied during the different stages of

maturity, reaching 71.29% in the first stage, while it decreased significantly (P
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<0.05) in the second stage to reach 59.25% . As for the third stage of
ripening, the moisture content of olive fruits decreased until 49.25%, which
was significantly (P < 0.05) lower than the first and second stages as shown
in figure 2.

90 -
80 - HSD = 3.69
70 - {

60 -
50 -
40 -
30

Moisture Cntent (MC %)

20 -
10 -

0 T
Stage 1 Stage2 Stage 3

Maturation stages

Fig. (2) Moisture content (MC%) of olives during three ripening stages

The difference in the moisture content between stages are due to the
transformation of the components of the fruits during the ripening stage,
temperature, environmental conditions, and weather changeswereplay an
important role in changing the moisture percentage. The results of this study
were agreed with what El Qarnifaef al, [3], was found when studying the
effect of the stages of ripening on the chemical content of olive fruit, he
mentioned that that there is a decrease in the MC% during the ripening stage
progresses. The MC% moisture decreases from 69 % in the beginning of
maturity to 55% and at the end of the maturation it reached 35 %, according

to the nature of the varieties and environmental conditions.
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3.1.2. Oil content (OC) %

The result shows that there was significant increase in oil content (OC%)
as ripening progressed for three stages (P<0.05). the OC % increased
progressively from 11.7 to 19.19 and to 21.04% in the third stage,
respectively during ripening as shown in figure 3.

30

HSD =1.43
25
® 20 -
t a
a
€ 15 -
=]
Q
S 10 - w
5 -
0 .
Stage 1 Stage2 Stage 3

Maturation stages

Fig. (3) Oil content (OC%) of olives during three ripening stages

The results indicating that olives fruit which harvested in stage three had
higher OC% than other stages (P< 0.05). The OC% was increasing towards the
end of the harvest season suggested that Roghiani variety should be harvested
late at season to get higher oil content. The results of this study were in
agreement that OC% of olives is increased during ripening [3;16;17].Graciaef
al, [18]showed that the increase in the OC% by the synthesis of glycerides
(biosynthesis process) during the maturation stages. Oil contents in mature
fruits have been recorded to vary between 11.7 — 21.04%, based on dry
weight, and depending on cultivars, geographical region, and growing

conditions [19]. It is worth noting, that there is a negative inverse relationship
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between MC% and OC% during the different ripening stages, Pearson's
correlation coefficient was (r - — 0.960).

3.1.3 Ripening index (RI)

The RI, which is widely used to determine the optimum picking time, is
based on the evaluation of the changes in color of the olive skin, and fleshly
part. samples of this study were harvested at three different stages of maturity:.
yellowish green, purple and black. The measurement of the changes in the
color of olive fruits, was measured by the ripening index (RI) which was
shown in figure 4.

8 -

7 HSD =0.38 c

[=)]
|
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w
|

Ripening Index (Rl value)
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(]
1

=
|

o

Stage 1 Stage2 Stage 3

Maturation stages

Fig. (4) Ripening index (RI) of olives during three ripening stages

The RI in the first stage, which was on October, reached 2.68 which was a
significant difference (P < 0.05) compared to the RI of second and third
stages, also the RI of second stage of ripening was significantly difference (P
<0.05) compared to the third stage of ripening, that was reached 6.67. The
results in this study were similar to the results in the study ofEl Qarnifaef al,

[3], which reported that the RI ranged from 1.25 to 4.25 during three stages
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of maturity. The changeable in RI was according to many factors such as
variety, stages of maturation, and environmental condition [3].

3.1.4. Phenolic compounds content (PCC)

In recent years, PCC have been intensively investigated because of their
potential health-promoting effects. The PCC of olive oil vary significantly
depending on the olive ripening stage [20].Visioli, ef al, [21], reported
that the PCC are confer a bitter and pungent taste to the olive oil. Phenolic
acids such as a phenol and cinnamic acid are responsible for the bitter
sensation, while other phenolic confer the peculiar pungency.Phenolic
compounds are an important in terms of virgin olive oil quality because of
their contribution to oil flavor and aroma. They also protect olive oil from
oxidation through their antioxidant properties [22]. Phenolic compounds play
an important role in human health because of their anti-inflammatory, anti-
allergic, anti-microbial, anti-carcinogenic, and antiviral activities [23]. They
prevent lipid peroxidation and oxidative modification of low density
lipoprotein (LDL) by means of their antioxidant activities [7;24]. In the
current study the results for PCC investigated maturation stages were shown
in figure 5. It can be seen that the PCC ranged from (251.74 + 1.37 to 320.16
+ 2.38 mg GAE /kg). The highest PCC is present in the stage two flowing by
stage one, and stage three respectively. There is no significant difference was
found between stage one and two. While the lowest PCC was registered in
stage three which had significance different (P < 0.05) compared with both
stages one and two.The decrease in PCC at the last stage was probably due to
the enzymes activity specially polyphenoloxidase[3;25]. Tuck &Hayball[26],
reported that the olive oil is a source of at least 30 phenolic compounds
belonging to the hydrophilic group. Esalamief al, [27], determined the PCC in

olive oil samples from different location in Libya during two seasons crop
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(2014, 2015), the study found that the PCC of olive oil ranged from (30.7 to
266.5 mg GAE/kg).
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Fig. (5) phenolic compounds content (PCC) as mg gallic acid/ kg of olive oil

during three ripening stages

It was noticed that the PCC of olive oil extracted during three stages of
maturation in the current study was higher than in the results of PCC in all
samples of olive oil reported by Esalamief al, [27], except the third stage
which was (251.74 mg GAE /kg).Compared with the results of El Qarnifa, ef
al, [3], where the PCC ranged between (272 and 615 mg GAE/kg oil). In
general these results were in agreement with those of some authors
demonstrating that the total phenol content in olive oil varied from 50 to
1000 mg/kg depending on. genus, species, cultivar/genotype, picking time,

and environmental conditions especially precipitations and temperature
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[28;29]. Boskouef al, [30], reported that the increment or decrement in PCC
may depend on agronomic factors, maturity of the olives, processing,

packaging and storage.
3.2. Natural pigments

Chlorophylls and carotenoids are very common pigments, which give
colour to several fruits, where they play key roles in photosynthesis [31].The
natural pigment contents of the olive oil is an important for the quality
parameters because they correlate with colour and play a key role as a factor
of sensorial acceptability among consumers. Virgin olive oil has a colour from

green-yellow to gold, depending on the variety and the stage of maturity [31].
3.2.1. Chlorophyll and carotenoids content

Chlorophylls and carotenoids composition greatly influence the olive
oils colour, which is a very important sensory parameter evaluated by
consumers and which seems to be, in olive oils, influenced more by the
maturation and harvest period than by season. Chlorophyll pigments are
responsible for the greenish hues of virgin olive oil,whereas carotenoids
determine shades between yellow and red. Among chlorophylls, pheophytin a
is found in major amounts in olive oils [31]. Chlorophyll pigment play an
important role in stability, related to their antioxidant nature in the dark and
pro-oxidant activity in the light, which depends on their concentration in the
fruit.Pigments in olive oil play an important role in the color of the oil and
give an attractive appearance to the consumer. Therefore, these pigments have
an effect on the sensory qualities of olive oil, and they also have an effect in
prolonging the shelf life through their role as antioxidants [32].Figure (6)
showed that the highest value (P< 0.05) of chlorophyll content was registered
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in the VOO that extracted at the first stage, following by the second and the
third stages respectively. Chlorophyll ranged, from 82.23 + 1.75 to 148.06 =
8.55 mg/kg in all maturation stages. No significant differences (P< 0.05) were

found in chlorophyll and carotenoids during stage two and three.
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Fig. (6) Total chlorophyll content of olive oil during three ripening stages
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Fig. (7) Total carotenoids content of olive oil during three ripening stages.
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The level of these pigments is related to genetic factors, to the ripening degree
of olives, and to the conditions adopted for oil extraction. Such pigments
decrease in concentration as the fruit ripens and disappear at the moment of
complete maturity [5].It is noticeable in this study that the chlorophyll
pigment gradually decreases during the maturation stages to give the lowest
rate of appearance at the end of the ripening stage, and similarly to the
carotenoids, where the Pearson correlation coefficient showed the presence of
a strong relationship, where the value of correlation (r- 0.977). The
correlation between the antioxidant capacity of pigments and their
concentration during the different stages of maturity by drawing the
relationship between the concentration of pigments and the ability to curb the
formation of free radical (ARP).Where the correlation value was very weak
between pigments and antiradical power, the correlation coefficient of

chlorophyll was (r - 0.130), whereas with carotenoids was (r - 0.08).
3.3. Bioactivity of VOO

The PCC present in VOO are strong antioxidants and radical
scavengers. There are several reports showing good correlation of PCC with
the stability of the VOO [27]. Antioxidants present in VOO delay its
autoxidation by inhibiting the formation of free radicals or by interrupting the
propagation of free radicals by several mechanisms. The most effective
antioxidants are those that interrupt the free radical chain reaction.The main
antioxidants in VOO are represented by lipophilic and hydrophilic PCC, with

the presence of a small amount of carotenoids [8;9].

3.3.1. Anti-radical power (ARP)
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Antiradical power (ARP**™), was evaluated using ABTS, Similar to DPPH,
ABTS assay also has been widely used to determine the free radical-
scavenging capacity of various plants extracts. The percentage % of inhibition
in ABTS assays of VOO were related to the VOO extracted during different
maturation stages. The results of (ARP**™) in the current study were shown in
table 2. that VOO exhibited the greatest free radical scavenging activity
(ARPA"™ % - 86.69 + 2.83) at stage two, flowing by stage one (ARP*"™ % -
68.76 + 2.93), and stage three was the latest which registered (ARP**™ %
63.08 + 3.58). As shown in table 2. VOO extracted in stage two showed
significantly higher (P< 0.05) compared to other VOO in both stages one and

+

three respectively. Nakbi, et al., [33], evaluated the antioxidant activities in
two EVOO; those authors found that the antioxidant capacity was ranged
from 37.23 % in Chemlali oil to 78.56 % in Chefoui oil, these results are in

agreement with the results in this study.

Table 2. Antioxidant capacity (ABTS %) I1Cs;"""*(mg/mlL) and anti-radical
power(ARF) of VOO extfracted in three maturation stages

Maturation | (G
ABTS% ARP (1/IC5, mL/mg)
stages ABTS(mg/mlL)
68.76 + 2.93
Stage 1 0.58 1.72
a
86.69 + 2.83
Stage 2 b 0.42 2.38
63.08 + 3.58
Stage 3 0.73 1.37
C
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The 1C5, value expresses the amount of VOO extract during maturation stages
necessary to decrease the absorbance of ABTS by 50%. The value can be
determined graphically by plotting the % ABTS inhibition against the
concentration of VOO extracts than using the regression equation to calculate
IC50. The higher ICs, value corresponds to a lower scavenging activity on
ABTS radicals. The ICsy values of VOO in all ABTS assay was calculated and
listed in table 2. The IC5,**™ value of VOO in this study ranged from 0.42 to

ABTS

0.73 (mg/mL) in all ripening stages. Consequently the highest ICs, was

ABTS was found
in VOO extracted at stage two (P< 0.05). As shown in table 2. VOO extracted
in stage two had the highest (ARP**"®) (P< 0.05) followed by VOO in stage

one and stage three respectively. Regarding the ICs, values, all the VOO

registered in VOO extracted at stage three, while the lowest 1Cs,

extracts were depleted the initial ABTS concentration by 50%. The lower of
IC;50 value is the higher of free radical scavenging activity. The ICso in this
study was higher than ICs, results reported by Chtourouef al,[22], these
authors found that the ICs, value of ChemlaliSfax oil was (0.01 mg/mL), while
Arbequina oil was (0.02 mg/mL). Issaoui, ef a/, [34], also studied antioxidant
capacity between Chemlali and Chétoui olive oils, those authors found that the
IC50 value was ranged from 0.06 to 0.79 mg/ml. These results are
approximately similar with the results in this study. The worth mentioning in
this study is to measure the relationship between the PCC during the various
stages of olive ripening and the ability to free radicals inhibition represented
by the results of antiradical power. Where the Pearson correlation coefficient
was measured between the PCC and ARP the correlation coefficient was (r -

0.622). This result shows that there is a positive relationship between the PCC
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and the ability of oil samples at various stages of maturity to inhibit free

radicals.
4. Conclusion

This study focused on the effect of olive oil extraction during different
stages of maturity on its content of phytochemicals such as phenolic
compounds, carotenoids and chlorophyll. Regarding to olive fruits, and
according to the results, progress in maturity was accompanied by a slight rise
in oil content in olives, while water content decreased with the progressed of
maturation. The study also showed that the phytochemicals such as phenolic
compounds, and carotenoids and chlorophylls decreased with the progressed
of maturation. Significant decrease was noted in phenolic compounds content.
Nevertheless, this study evidenced as well that the maturation stage influence
significantly the chemical composition of phytochemicals in olive oil. the
findings of this study have shown also that the stage of maturity have a major
role in bioactivities of olive oil, supports this fact that the results showed a
positive relationship between the PCC and the ability of oil samples at various

stages of maturity to inhibit free radicals.
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Abstract:

In this work, we consider Nelder-Mead method to tackle the output
feedbackeigenvalue assignment problem for discrete-time control
systems. First, we reformulate this problem as a constrained
minimization problem. Then by applying apenalty-method approach we
find a local solution to the problem using Nelder-Meadmethod. The
performance of the method is illustrated through some test
problemsfrom the literature.

Key words:The eigenvalue assignment problem, Penalty method, Nelder-
Mead method.
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Fatma F.S. Omar#6

Abstract

In this work, we consider Nelder-Mead method to tackle the output
feedback eigenvalue assignment problem for discrete-time control
systems. First, we reformulate this problem as a constrained
minimization problem. Then by applying a penalty-method approach we
find a local solution to the problem using Nelder-Mead method. The
performance of the method is illustrated through some test problems
from the literature.

Key words: The eigenvalue assignment problem, Penalty method,
Nelder-Mead method.

1 Introduction

Consider the linear time-invariant discrete-time control system with the
following state space realization

x(k+1)=Ax(k) + Bu(k), y(k)=Cx(k), k=01,2,..,1)
where x(k) € R"™, u(k) € RP, and y(k) € R" are the state, the control
input, and the measured output vectors, respectively. Moreover, A €
R™™ B € R™P and C € R™ ™ are given constant matrices. Such a system
is often closed by the control law u(k) = Ky(k) which yields

x(k+1)=(A+ BKC)x(k):= A(K)x(k), k=0,1,2,..,(2)

where A(K) = A+ BKC and K € RP*" is the output feedback gain matrix
which represents the unknown in the problem.
The eigenvalue assignment problem (EAP) is to design an output
feedback controller K providing a closed-loop system in a satisfactory
stage by shifting controllable eigenvalues to desirable locations in the
complex plane. In particular, the EAP requires that the spectral radius of
the closed-loop matrix A(K) to be strictly within the unit circle in the
complex plane.
We consider the following inequality constrained minimization problem
with simple bounds:

46Department of Mathematics, Faculty of Science, Gharyan University, Gharyan, Libya (fatma.omar@gu.edu.ly, ffsaidm@yahoo.com)
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min f(K) = Tr(KTK)

s.t.g1(K) =p(A+BKC)—1+0 <0,

92(K) =§ —p(A+ BKC) <0(3)

—-1<K,;<1 k=12,-p, =121
where o, £ are given constants (e.g., 0 = 0.01,= 107°).
The constraints in the problem (3) are non-smooth and non-convey, its
gradient is not defined at any K for which g;(K) < 0 for some i = 1,2, see
[4, 12, 16, 17, 18, 5]. Rather then using techniques for non-differentiable
optimization, In this work we will apply penalty method on the inequality
constrained problem (3) and the Nelder-Mead method to tackle for
finding the local solution.
This article is organized as follows. In the next section, we state the
formulation of the penalized problem of (3) , and introduce some basic
concepts which are needed in the subsequent analysis. In Section 3 we
introduce the proposed Nelder-Mead method that finds a local solution of
the unconstrained minimization problem. In Section 4 we test the
proposed methods on different test examples from the literature. Then
we end with a conclusion.
Notations: Throughout the paper ||-|| denotes the Frobenius norm given

by |[M]|| = \/(M, M) where (-,-) is the inner product defined by (M;, M,) =
Tr(MF,M,) for M;, M, € R™" and Tr(-) is the trace operator. I,, denotes
the n X n identity matrix.

2 Penalty method for the output feedback EAP
The attempt of this section is to improve the inequality constrained
minimization problem (3) with simple bounds, where we aim to obtain a
minimizing the objective function in problem (3) together with achieving
a stabilizing K. Therefore, by following the idea of penalty method the
following unconstrained minimization problem is considered:

min J(K; ©) = £(K) + 1 T, (max(0, g:(K)))"(4)

KERPX
where p > 0 is the penalty parameter and the functions f and g; for all

[ = 1,2 are as defined in (3). According to the theory of penalty methods
the minimizer of /] approaches a local solution of the original problem (3)
as y — oo under certain conditions. The solution K* of the problem (4) ,
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any move into the infeasible region is penalized sharply enough that it
produces an increase in the penalty function to a value greater than
Ju(K*; ) = f(K™), thereby forcing the minimizer of J(K™; u) to lie at K™
The penalty method is stated in the following lines.

Algorithm 2.1 (Penalty method for the output feedback EAP)
1. Given y, > 0, starting point K§ € RP*T;
2.fork =0,1,2,:--, Maxevals;
(a) Find an approximate minimizer K; of J(K; y;), starting at K;;
- If the final stopping test satisfied or k > Maxevals
- stop with approximate solution Kj;
- end (if)
(b) Choose new penalty parameter .1 > Uy
(c) Choose new starting point Kt € RP*7;
3. end (for)

3 Nelder-Mead method on penalized problem of (3)

Nelder-Mead (NM) simplex method is one of the classical direct search
methods, see [14, 13]. This method was successful in solving various
practical optimization problems. It is based on comparing the objective
function of the minimization problem on a finite set of vertices. For an
optimization problem with n variables the NM method searches for a
minimizer of the objective function by evaluating the objective on a set of
n+ 1 vertices. The method continuously forms new simplexes by
replacing the vertex having the worst objective value with a new one. The
new vertex is generated by reflection, expansion, and contraction
operations. Each iteration of the NM method begins with a non-
degenerate simplex defined by the given vertices and the associated
values of the objective function.

In our case, let us first focus on the minimization problem (4) . For simple
treatment with the NM method and its vertices let us regard the p X r
matrix space as a space of IRP*" vectors, where the matrix variable K €
RP*T is stretched into a long column vector v = vec(K) € R™ where n =
p - r. The initialization of the method is done by choosing an initial guess
K,, then we set v, = vec(K,)) and generate the remaining vertices of the
starting simplex as
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v; = vy + 0¢, i=12,..,n(5)
where 6 > 0 is scalar and e; is the i*® column of the n X n identity matrix,
Let us be at iteration k and assume that the vertices {v;, : i €
{0, ...,n}} are sorted according to the objective function values as
J(Kox) <J(Kij) < - < J(Kni)(6)
where as we compute the objective function we reshape the vectors v;’s
back into the corresponding matrices K; ;'s. We define the set of vertices
‘S(k) = {vO,kJ Ut ks ooy vn,k}f (7)
and denote v? = vec(KP) and v}Y = vec(K}¥) the best and worst vertices
of the set §(k) such that

JOKR) = min J(Kix),J(KY) = max ] (Kq)-(8)
Moreover, let v, be the centroid of the face of the simplex calculated by
the vertices of the simplex § (k) except v}’. Hence,

U = %(Z?:o Vik = Vk). (9)
If v}’ is the vertex corresponding to the largest value of the objective
function among the vertices of a simplex, one expects that the vertex v;°
obtained by reflecting the vertex v}’ in the opposite face to have the
smallest value. If this is the case, then we might construct a new simplex
by rejecting the vertex v}’ from the simplex and inserting the new vertex
v;,%. In other words, the NM method seeks to replace v} by a vertex with a
lower objective function value. The simplex is updated in five different
ways during an iteration. Except in the case of a shrink, the worst vertex
of the simplex at iteration k is replaced by one of the reflection,
expansion, or contraction points, each being associated with a scalar
parameter « (reflection), f (expansion), y (contraction), and & (shrink).
The values of these parameters are suchthata >0, >1,0<y <1and
0 < 6 < 1. The convergence criteria of v; and the convergence criteria of

are calculate by

max(|(v(:;,1n)—v(;,2:n+1)|)
|(v(,1n)+v(,2:n+1)+1e—-2)|
|](Kn+1)_](K1)| ; (1 1)
|U(K1)+1e=2)|

convcritv = 2 * max{

1,(10)

convcrit] =

respectively.
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The overall algorithm for solving Problem (4) is illustrated in the
following lines.

Algorithm 3.1 (Nelder-Mead method for solving Problem (4))
1. Initialization: Let A4, B, C be given constant matrices, and let a > 0,5 >
1, 0<y<1and 0<6 <1 be given constants, the number of function
evaluations Funcount = 0. Choose K, € RP*" then reshape it as a column
vector v, € R™ to be one of the initial simplex vertices. Then generate the
remaining n vertices as explained above and compute J(K;(),i =0, ...,n
Arrange the n + 1 vertices so that (6) holds. Identify vZ, v¥, and compute
J(KD). If the number of function evaluations Funcount < Maxevals, stop;
otherwise set k < 0 and go to next step.
2. While Funcount < Maxevals, do
a) ComPUte Uk41 uSing (9) , set vy = 17k+1 + (Vg1 — Vier))
reshape v;5,as Kj$,and compute]k+1 = J(K;$4
b) (Reflection step) If J(Kiy1) < Ji%: <J(Kik1), set vityi:= vig,; and
go to step (vii).
c) (Expansion step) If ]k+1 < J(KP.,) then compute v¢,, = Uy, +

— e
BWrs1 — Vis1)s reshape vk+1 as Ky, and Compute ]k+1 = J (Ki+1)-
Jis1 <Jreq1 set  v{.,:=vg,,, otherwise v}/ ;:=v;%; and go to step

(vii).
d) (Outside contraction step) If ](Ki,kﬂ) < Jpe, <J(Kp ) Vi=
0,...,n,i # w, then compute v7$, = ﬁk+1 + YW — Vyq), reshape Vitq

as Kk+1 and compute Ji; = J(Kgt1)- If JgS1 < J(Kgyq€), set vy i =
vp$, and go to step (vii) otherwise go to step (vi).

e) (Inside contraction step) If J;%; = J(Ky%,), then compute vk+1 =
Ug+1 — V(U — Ug4q) reshape vk+1 as K$4 and compute Ji%; = J (KiGq
If Ji¢, < J(KY.,), set v}, ,:= vl and go to step (vii) otherwise go to
step (vi).

f) (Shrinking step) Set v; x41 = Vo, q + 8(Vixs1 — VE41), Teshape v; 4y
as K; y+1 and compute J(K; y41) foralli =0, ...,n,i # b.

g) Arrange the n + 1 vertices so that (6) holds and identify v2,, and
Vk1-

h) Reshape v?,, as KP., and compute (10), (11) and maxg(K?,,). If
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maxg(KP,,) < Tolg and convcritv < Tolv or convcrit] < Tol] stop;
otherwise set k < k + 1 and go to step (i).
3. End (do)

Remark 3.1 The stopping criterion for NM method when solving the
minimization problem (4) is such that the maximum of constraints over the
current simplex is required to be less than a prescribed tolerance on
convergence of constraints Tol g€ (0,1).

4 Illustrative Numerical Examples

In this section an implementation of the Nelder-Mead method is
described. The MATLAB code were in NMAopt.m corresponding to this
implementation. (see e.g. [7]).
The starting K, of the Nelder-Mead method on penalized problem (3) is
often generated randomly. For the penalty method can be a starting
unfeasible point. The penalty method aims to obtain a local solution for
the inequality constrained minimization problem (3) or at least achieves a
stabilizing output feedback that strictly within the unit circle.
Some of the considered test problems are chosen from the benchmark
collection COMPleib [11], while other test problems are collected from
different sources of the literature. Note that the test problems from the
benchmark [11] are for continuous-time systems. The function c2d from
the control system toolbox of MATLAB is considered to convert
continuous-time models into its discrete-time counterparts and to
provide the constant data matrices A, B, and C. In our experiment we
used the following values of the stopping conditions of the two algorithms

Maxevals = 500,Tol] = 1074, Tolv = 107*,Tolg = 0.1, u = 1000.
The considered parameters of the method NM have been taken the
following values

06=05a=1=2,y=05,§6 =0.5,

The method is implemented using MATLAB and all results are using a
3.07 Ghz Pentium 4 CPU with 1 GB RAM. Some of the considered test
problems are for continuous-time systems. The MATLAB functionc2d
from the control toolbox is employed to provide the corresponding
discrete-time data matrices.
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The following five examples describe in detail the performance of the NM
method on the minimization problem (4).

Example 4.1 This test problem is borrowed from [10]. The discrete-time

counterpart has the following data matrices:
1.0000 0.1000 0.0050 0.0002
0 1.0000 0.1000 0.0050

A= 0 0 1.0000 0.1000 B =
0 0 0 1.0000
0.1050 0.0002
0.1000 0.0052
0 0.1050
0 0.10001 0 0 o
C—[o 1 0 o]'

The system matrix A has the repeated eigenvalues (1,1,1,1) and the
uncontrolled system is not discrete-time Schur stable, where p(4) = 1.
By applying NM method on the penalized problem of (3) and after 7
iterations the method converges to the least possible objective function
value with the achieve stabilizing output feedback controllers. The

starting and the achieved output feedback gain matrices are:
0.1966 0.6160] K — —0.1511 -0.1324

K°=[0.2511 0.4733 0.6168 —0.0912)
The corresponding objective function values and the maximum

constraint are J(K,) = 31.8196 to J(K,) = 4.292e—001 and 9.875e—002,
respectively.

Example 4.2 This test problem is borrowed from [9]. The discrete-time
counterpart has the following data matrices:
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[1.0722 0.0954 0 —0.0541 —0.0153]
41534 1.1175 0 —0.8000 -0.1010
A =10.1359 0.0071 1.0000 0.0039 0.0097 |,B
0 0 0 0.1353 0

0 0 0 0.1353

1.0042 —0.1131
0.0075 0. 0134 I
0.8647 Jl

)

[ 00453 —0.0175]
= |
15

0 *1.0000" %0 0
C = 47.7600 —0.2680 0 —4.5600 4.4500
0 0 0 1.0000 0
0 0 0 0 1.0000
The open-loop system of this example is not discrete-time Schur stable.
The matrix A has the repeated eigenvalues

(1.0000,1.7249,0.4648,0.1353,0.1353). By applying NM method on the
penalized problem of (3) and after 6 iterations the method converges to
achieve stabilizing output feedback controllers with the least possible
objective function value. The starting and final feedback gain matrices

are:
_[0.5297 0.4934  0.9392 0.3883

*10.6117 —0.0104 —0.1261 0.0710F
0.1818 0.1455 0.8000 0.5499

°~10.2638 0.1361 0.5797 0.1450/)
The corresponding objective function values and the maximum

constraint are J(K,) =573.6232 to J(K,) =1.952 and 9.416e—-002,
respectively.

Example 4.3 This test problem is borrowed from [2] having the following
data matrices:

1.0706 0 —0. 0758 —0. 0037 0
A = 0 0.9048 ‘ l 0.0952 C
0.0758 0 1. 0706 0.1035 0 ’
0 0.0905 0 0. 9048 0.0047

=1,
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The system matrix A has the repeated -eigenvalues(1.0706 +
0.0758i,0.9048,0.9048). By applying NM method on the penalized
problem of (3) and after 9 iterations the method converges to achieve
stabilizing output feedback controllers with the least possible objective

function value. The starting and final feedback gain matrices are:
_[0.5470 0.7447 0.6868 0.3685

7 10.2963 0.1890 0.1835 0.6256/)
K = 1.0000 —-0.1230 0.0334 0.1624

~ 104887 0.4372 0.9460 0.5638)°
The corresponding objective function values and the maximum

constraint are J(K,) = 17.7540 to J(K,) = 2.685 and 8.472e¢ — 002,
respectively.

Example 4.4 This Example is for hydraulic turbine monitoring borrowed
from [20]. The discrete-time counterpart has the following data matrices:

0.0067 0 0 0.9933 0 1 o
A=|05232 09875 0.0318(,B = 0.9881 ,C=[0 0 )
16.5887 —0.0022 0.7989 64.0275

The system matrix A has the eigenvalues(0.7993,0.9872,0.0067) and the
uncontrolled system is discrete-time Schur stable, where p(A4) = 0.9872.
By applying NM method on the penalized problem of (3) and after 25
iterations the method converges to achieve stabilizing output feedback
controllers with the least possible objective function value. The starting
and the final output feedback gain matrices are:

K, =[0.6787 0.7577],K. =
[1.552e — 002 —3.096e — 002].
The corresponding objective function values and the maximum
constraint are J(K,) = 2.4287e+006 to J(K,) = 1.199e—003 and
1.405e—002, respectively.

Example 4.5 This four test problem represents an aircraft model [11,
AC4]. The discrete-time counterpart has the following data matrices:

232%ska (2022 - ) Osdall 5 I 2l ke gl Al



Azalall dlya

0.9585 0.0972 —-0.0799 0
0.8660 1.0436 —0.9056 0

A= 0 0 0.0000 0 B =
—0.0969 —0.0049 0.0038 0.9950
—0.5716
—12.3655
1.0000 |
0.0182

-1 0 0 0

C"[o -1 0 o}
The system matrix A has the repeated eigenvalues
(0.9950,1.2942,0.7079,0.0000) and the uncontrolled system is not
discrete-time Schur stable, where p(A) = 1.2942. By applying NM
method on the penalized problem of (3) and after 11 iterations the
method converges to achieve stabilizing output feedback controllers with
the least possible objective function value. The starting and the final
output feedback gain matrices are:

Ko, =[0.2769 0.0462],K. =
[6.306e — 002 —1.120e — 001].
The corresponding objective function values and the maximum
constraint are J(K;) = 1.3816e+003 to J(K,) = 1.653e—002,
3.773e—002, respectively.

The performance of the NM method is shown below.
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Figure 1: The performance of the NM method on penalized problem (4)
for Example 4.5.
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Figure 2: NM method convergence histories for Example 4.

Table 1: Performance of the NM method on the penalized problem of (3)
of test problems from the benchmark collection [11] and different

soureces.

Proble | n | p p(4) | J(Ko) J(K.) |maxg(K.)

m No.it.

REA2 |4 2 36.1903 |4 1.994 8.649e-
1.2227 002

REA3 |12(1 428.8684 |5 7.548e- |7.749e-
1.1052 001 002

HE?2 4 |2 94,5565 |6 1.266 1.963e-
0.9165 002

AGS 122 34,7412 |4 8.152e- |6.256€-
0.9786 001 002

UWV |8 2 1.1863e+0 |15 |3.825e- |-4.232e-
0.9989/05 001 001

NNS8 3 2 23.4596 |6 1.634 8.657e-
0.9831 002

NN9 5 13 310.2231 |4 2.267 9.361e-
1.3883 002

ST?2 4 2 335.9008 (14 |[1.157 8.877e-
1.0998 002

DIS2 3 2 42.4402 |6 2.715 9.223e-
1.1824 002

NN12 6 2 15.1262 |3 2.215 8.770e-
1.1052 002

NN13 6 2 37 |7.348e- |9.232e-
1.2147/1.0628e+0 001 002

03

TG1 10 2 16 |1.395 -3.632e-

0.9768/1.1943e+0 002
04

HN1 6 2 111.9650 |5 6.062e- |7.981e-

1.2927 001 002
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[19] [4 B R 1455746 |28 [3.181  [9.823e-
1.2214 002

[19] 31 2 45.6388 |6 |1.226 |7.664e-
1.1052 002

[19] |4 2 P2 114.0284 |26 |2.474  |9.945e-
1.2214 002

[19] |4 B3 B 80.4355 |15 [3.837 |8.181e-
1.1052 002

[6] 3k Rk 1 17.2477 |4 |9.958e- |8.475e-
001 002

[1] 4 2 2 [1.073]153033 [5 [1.665 |9.620e-
002

[10] b6 3B 2 |1 17.8563 |10 [1.228  |9.393e-
002

0] b B 2 |1 457058 |31 [2.108 |7.692e-
002

B] 6 ]2 B 15.1772 |4 [1.491 [7.383e-
0.9611 002

B8] 14 2 W4 240.0846 |10 [2.961 |1.783e-
1.2203 002

5 Conclusion

The EAP is considered as one of the applications of non-smooth and non-
convex problem. There is no efficient method to solve a general non-
convex optimization problem, so we have applied NM method to tackle
the unconstrained optimization problem. The method has shown nice
performance numerically.
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An investigation into Learning Vocabulary through context clues

For second Year University students English department

Prepared by: Walid Ahmad Daboba
Gharain University
Faculty of Arts / Assaba
English Department
Abstract

Teaching English vocabulary is an important field in language teaching and, is
worthy of effort. In order four our students to acquire reading, listening, speaking
and writing skills, we need to help students with developing their vocabulary
knowledge. Vocabulary learning is essential to the development of language
skills.

One of the most effective ways of learning vocabulary, is guessing the
meanings of words from context. The context is the other words and sentences
that are around the unknown words . When you figure out the meaning of a word
from context, you are making a guess about what the word means. To do this,
you use the hints and clues of the other words and sentences. A basic strategy for
unlocking the meaning of an unfamiliar word is to search the context of the
sentence in which a new word appears for clues. Sometimes this can be easy to
do because the author may have provided a definition or a synonym right there
next to or near a term that you can use to unlock its meaning.

The study is an attempt to investigate learning vocabulary through context
made by second year university students of English Department.
Research procedure and techniques to be used to collect data required for this
study will be fulfilled by the use of student's test, as well as data analyzed ,
through using list of words indicating identifying the meaning of words.
1.1 Introduction

“If language structures make up the skeleton of language, then it is
vocabulary that provides the vital organs and the flesh” (Harmer, 1991:153).
Teaching vocabulary efficiently is certainly important in language teaching.
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The linguist David Wilkins (1972:111) stressed the importance of vocabulary:
“Without grammar very little can be conveyed, without vocabulary nothing
can be conveyed”. Limited vocabulary knowledge prevents students from
understanding a

text. As Steven Stahl (1999) puts it, “Vocabulary knowledge is knowledge;
the knowledge of a word not only implies a definition, but also implies how
that word fits into the world. VVocabulary knowledge is not something that can
ever be fully mastered; it is something that expands and deepens over the
course of a lifetime. Instruction in vocabulary involves far more than looking
up words in a dictionary and using the words in a sentence”. So the greatest
tools, as Pikulski and Templeton (2004) point out, we can give students for
succeeding, not only in their education but more generally in life, is a large,
rich vocabulary and the skills for using those words. Our ability to function in
today’s complex social and economic worlds is mightily affected by our
language skills and word knowledge.

1.2Research Problem

This study tends to shed light on problems that encountered second year
university students in identifying the meaning of the unknown words from
context, these problems either from the lack of the knowledge or from a part
of teachers or from the absence of any suitable teachers in services training
courses to improve their knowledge about general techniques and principal of
English language teaching

1.30bjectives :

The main objective of this study is to focus on how to investigate the meaning
of unknown words through using, synonyms , antonyms , Example.

1.4 Research Question

1.What are the main difficulties that encounter students in finding the
meaning of a new word?

2.What are the main types of Context clues?

1.5 Scope of the Research
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The choice in the field of education generally and more specifically in
second year University students, where our study is to be shown to
those students, through examining and requesting then we will reach
to the result that to be tested carefully and significantly.
1.6 Research methods
The methods used in conducting this study will be as follow:
Sixteen students from second year University students will be

randomly selected to be subject of this study, They are asked to do the test
individually the test includes words that need to be known by the students,
and the data will be analyzed through using list of words indicating
identifying the meaning of words.

Literature Review
Introduction

Developing students’ strategies for handling unknown words has always
been a challenge in English classes. Traditionally, students read only passages
in which every word was known or else they were compelled to consult a
dictionary in order to be sure that every word was understood. Long lists of
words were used to keep a record of the new words and memorization was the
only way to acquire and internalize the new vocabulary. However there are
many drawbacks to this approach.

Four major assumptions underlie this discussion of a context—based approach
to acquiring vocabulary.

Thornbury (2002: 148) recommends the following:
2.1 Strategies for guessing the meaning of words from their contexts..

1. Definition Clues
A word’s meaning is often given by including its definition in the sentence.
The definition is linked to the word with a linking word, usually a verb. Here
are some examples of linking words: is, was, are, means, i.e. (that is),
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involves, is called, that is and resembles. This type of clue is also very
common in college textbooks.
2. Example Clues

Example clues give you examples of the unknown word. You must figure out
what the examples have in common in order to figure out the meaning of the
word. Examples are usually introduced by expressions like these: such as, for
instance, including, for example, and like. Look at this one: Large
corporations like General Foods, Shell Oil, Nortel and Canadian Pacific are
often less innovative than smaller ones.

This sentence gives you examples of large corporations. Think about the
examples. What do they have in common? They are all large companies. So, a
corporation must be a company.

3. Synonyms Clues

Synonyms clues show that two or more things are alike. Words like similar,
as well as, both and likewise show that comparison is possible.

4. Antonyms Clues

With contrast clues, you use the opposite of known information to figure out
the meaning of an unknown word. Connecting words like however, yet, on the
other hand, instead of, but, while and although are used to show that meanings
are opposite.

2.3 The Importance of VVocabulary

Vocabulary is central to English language teaching because without

sufficient vocabulary students cannot understand others or express

their own ideas. Wilkins (1972) wrote that . . . while without grammar

very little can be conveyed, without vocabulary nothing can be conveyed (pp.
111-112). Students often instinctively recognize the importance of vocabulary
to their language learning. As Schmitt (2010) noted, “learners carry around
dictionaries and not grammar books” (p. 4). Teaching vocabulary helps students
understand and communicate with others in English.
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2.5 The effects of context on incidental vocabulary learning

McKeown, and McCaslin (1983) suggested that many contexts may be
deceptive, leading learners to infer an incorrect meaning. In studies that involve
reading books, there may be too many encounters for researchers to take.
Context may have been the reason for the contrasting results in Rott (1999) and
Hulstijn et al. (1996). In the Rott (1999) study, the texts were created with
enough contextual clues for the learners to be able to infer the meaning of the
target words. Whereas, in the study by Hulstijn et al., the text was authentic,
and the researchers had determined that it was “extremely difficult to infer the
exact meaning” of the target words from the context (p. 330).

Methodology of the Study

Introduction

The purpose of this study, is to find out how big Vocabulary problems are
among second year university students. The study has also focused on, identifying
the main types of Context clues encountered by students of English language.
The aim of this chapter is to show how data was collected, and involves the
analysis of the collected data.

3.1 Setting and Participants

This study has taken place at Alassaba Collage. It has shed light on second year
university students divided into male- an female where they have been used as a
sample for the study.

3.2 Instrument

One method was used to gather the data in this study. This method was a test of
about Ten words based on certain types of context clues.

3.3 Data analysis

The data was collected through testing student's vocabulary on a bout ten words
. Those words are classified into categories Synonyms , Antonyms and
definitions.
3.3.1Analyzing student's test
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The data collected was classified and presented in the form of table That is, the
student's test results have been tabulated, and each table is given number and title.
The terms correct and incorrect are used in each table. The term ‘correct’ indicates
the number of students who got the meaning of each word correctly, whereas the
term ‘incorrect’ indicates the number of students who got the meaning incorrectly.
When a table is complete , a percentage for each word is calculated. finally, an
analysis and a summary of the results obtained follow each table.

Context Clues Synonyms ( see 1)

Words Correct % Incorrect Percentage
Mortification 7 45% 8 55%
Rancor 10 75% 5 25%
Pandemonium | 9 70% 7 30%
Pliable 8 45% 7 55%
Sterilize 7 30% 9 70%
Hideous 13 85% 3 15%
Continuously |11 80% 5 20%
Penitentiary |6 40% 10 60%
Acolyte 7 45% 9 55%
Primly 5 20% 11 80%
53% 46%

Table one shows that student's have no problem with identifying the
meaning of synonym words It was proved from the table that the number of
correct answers are more the incorrect ones.
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Context Clues Antonyms ( see 2)

Words Correct % Incorrect Percentage
Gregarious 10 75% 5 25%
Conquer 4 15% 12 85%
Anxious 8 50% 8 50%
Lanky 6 23% 10 77%
Meandered 7 40% 9 60%
Smirk 12 85% 4 15%
Scuttled 6 45% 9 55%
Vital 10 75% 5 25%
Foul 3 13% 7 87%
Familiar 5 20% 11 80%
44.1% 55.9%

Table two indicates that some students have problems with unlocking the
meaning of Antonym words It was also found that students didn't apply the
rule caring for opposite meaning. It was proved from the table that the number
of wrong answers are more than correct ones.

Context Clues Definitions ( see 3)

Words Correct % Incorrect Percentage
Anticipating |6 30% 10 70%
Dispute 9 60% 7 40%
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Roar 8 50% 8 50%
Giggle 11 77% 5 23%
Gregarious 13 85% 3 15%
Aboveboard |7 40% 9 60%
Abundant 10 70% 6 30%
Abhorrent 12 80% 4 20%
absentminded | 9 60% 7 40%
Sapped 13 85% 3 15%
63.7% 36.3%

In table (3) it's obvious that the majority of students understand the

the third strategy for unlocking the meaning of unfamiliar words,
However minority of students, have a problem applying the strategy

Context Clues Example Sentences ( see. 4)

Words Correct % Incorrect Percentage
Projectiles 11 77% 5 23%
Migrate 9 60% 7 40%
Transportation | 6 40% 10 70%
Nutrition 12 80% 4 20%
Politician 7 40% 9 60%
Limerick 14 90% 2 10%
Precipitation |10 70% 6 40%
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Sleuth 5 23% 11 77%
Conquistadors | 9 60% 7 40%
Kiosk 8 50% 8 50%

59% 41%

Table (4) illustrates that most of the students know how to determine the
meaning of unknown words the number of correct answers is more than the
wrong ones. Students understand how to unlock the meaning of unknown
words by using Example Sentence.

3.2 Discussion

Based on the findings of the previous tables , the researcher have noticed that
majority of the student's understand the strategies for unlocking the meaning
of unfamiliar words, However minority of students, have a problem applying
the strategy.

Conclusion
4.1 Introduction

The aim of this study is to discover the barriers that encounter students
on identifying the meaning of unknown words. The study focused on
examining the meaning of some words according to their specific
techniques, this is to say  Synonyms, Antonyms, Definitions, and
Example sentence . A test of eleven words classified into categories of
Synonym words , Antonym words, Definition words and Example
sentence. Was used as instrument to the study. Sixteen students was
used as participants for the study, the study took place on Allasaba
college.

4.2 Recommendations
The objectives of the study are to investigate the types of Context
Clues encountered second year university students in order to find out
the causes behind identifying the meaning of unknown words The
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study also tries to provide solutions for some of the English words
problems. Based on the findings, recommendations for this study can
be listed as follows.
1. Teachers should implement different strategies to teach students based
on the types of context clues they encountered .

1. Teachers are responsible to teach and motivate students to identify
the meaning of unknown words.

2. Students on their part, should give attention to learn the exact meaning of
words and they have to write every word with correct meaning to avoid
misunderstanding.
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