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The Effects of Explicit and Implicit Corrective Feedback in
Improving Grammatical Accuracy in Spoken English .
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Abstract

Receiving feedback on learners’ errors is an important part of the process of
teaching and learning. Whenever students commit errors, the teacher should react to
that immediately. This paper seeks to investigate the effects of oral explicit and
implicit corrective feedback on EFL learners’ grammar accuracy during the speaking
class. It also aimed to shed light on the effect of two types of corrective feedback:
recast as an implicit feedback and metalinguistic feedback as an explicit on foreign
language learners' spoken language accuracy of grammar. In this study ten Libyan
freshmen students had participated, their level in English is low- intermediate based
on a standard test. They studied English as foreign language in middle and high
school. They all had the experience of English learning for at least four years in the
educational setting.

In an experimental design (two experimental groups and a control group) the
participants were randomly divided into three groups; the first group received recast
(implicit feedback) and the second group received metalinguistic (explicit feedback)
as corrective feedback in response to any utterance containing an error in the target
structure and the last group which is a control group.

This study used picture description (Picture Stories), about actions happened in
the past tense, tasks to elicit learners’ knowledge of simple past tense. This accuracy
of the use of past of the participates' spoken language was measured through using
spoken test before and after the treatment. To analyze the data SPSS and One-way
ANOVA were run and the results of the study indicated that the accuracy of the
simple past tense in explicit groups improved more than other groups. Besides, based
on the numbers of errors before and after the treatment explicit group outperformed
implicit group ang it seems that explicit corrective feedback is more effective than
implicit one.
KEYWORDS: Cotfrective feedback, Explicit feedback, Implicit feedback,
Metalinguistic feddback, Accuracy.
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Corrective Feedback. Corrective feedback is defined by Ellis et al. (2009) as —taking
the form of responses to learner utterances that contain an error. The responses can
indicate that an error has been committed, specify the correct target language form,
or contain metalinguistic information about the nature of the errorl (p. 303).

Explicit corrective feedback : the teacher provides students with the correct form
and clearly states that what the student has said was incorrect.

Metalinguistic feedback : contains either comments, information, or questions
related to the well-performance of the student’s utterance, without explicitly
providing the correct form as Lyster and Ranta (1997) defined it.

Implicit corrective feedback: error correction is implied by restating the error
correctly rather than the correction being overtly stated or explained.

Recast: is a "reformulation of all or part of a learner’s immediately preceding
utterance in which one or more non-target like items are replaced by the
corresponding target language form(s),while the focus of the interlocutors is on
meaning not language itself ( p.77)". Lyster and Ranta (1997) defines recasts as "the
teacher’s reformulation of all or part of a student’s utterance minus the error (p.46)".

Accuracy : is the degree to which the learners' usage of the target language follows
the correct structures. Also refers to how correct learners' use of the language system
is, including their use of grammar, pronunciation and vocabulary. Accuracy is often
compared to fluency when we talk about a learner's level of speaking or writing.
1.1 Introduction

Error correction is one of the most concerns of second language teachers mainly
in communicative and spoken classes where students® errors should be corrected
directly to provide the needed feedback without disturbing their fluency and the flow
of communication. Errors are expected in the process of language learning, but
teachers can reduce these errors through providing learners with corrective feedback
so0, teachers should avoid error negligence.

Corrective feedback is a teacher's response which is given to a learner’s errors
or mistakes. It gives to a learner either implicitly or explicitly based on what the
teacher wants to emphasise on or what type of errors the teacher needs to correct.
Corrective feedback differs in accordance to whether implicit or explicit it is. In
implicit corrective feedback teachers usually do not tell the students directly they
made errors, while in explicit corrective feedback there is a clear and direct
indication of ‘errors. Based on Schachter (1991) feedback can be either explicit ( as
grammatical explanation or an overt error correction) or implicit (such as
confirmation chegks, repetitions, recasts, clarification requests, (Ellis, Basturkmen, &
Loewen, 2001)). Anong these types of corrective feedback used by ESL and EFL
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teachers, recasts are the most controversial in terms of their effectiveness in foreign
language classrooms.

Corrective feedback (CF) has been defined as any response to learner
utterances
containing error (Ellis, 2006) which is intended to correct any error on the learner's
utterance. Recently, CF has been the focus of many of second language acquisition'
(SLA) studies and researches. For decades, there has been growing interest in the
role of corrective feedback in the field of second language acquisition and in the

processes of teaching and learning second language (e.g., Ellis, Loewen, & Erlam, 2006;
Loewen, 2004; Oliver & Mackey, 2003; Lyster & Ranta, 1997; Mackey, Oliver, & Leeman, 2003).

Most second language researchers and educators have the same opinion on error
correction is necessary and essential in learning a language in a good way.
Nevertheless, they are discussing on the way and the type of this correction. The
essential issue is on how implicit or explicit the feedback should be.

Recast as a type of implicit corrective feedback is probably the most frequently
used element in second language classrooms sittings. Compared to the attention paid
to recasts, on the other hand,( Li,2010) argued that less attention has been paid to
metalinguistic feedback as explicit correction.

Many studies have investigated the other types of corrective feedback and its
effectiveness on different language aspects and structures such as pronunciation,
writing and grammar and a few of them focus using recast and metalinguistic on the
speaking language. Speaking skill is considered the most challenging and complex
of the four language skills (Nunan, 1999; Zhang, 2009). Speaking skill in a foreign
language seems to be frustrating for many EFL learners. Due to the fact, this study
aimed to investigate the possible impact of explicit corrective feedback in the form
of recast and implicit corrective feedback on the form of metalinguistic on the
accuracy of simple past tense in the learners' spoken production among low-
intermediate EFL Libyan learners.

In this study through using a pretest, treatment, and post test design administered
to the participants that aims to fill the study gap by investigating the impact which
explicit and implicit corrective feedback have on the accuracy of past tense in
English by EFL students.

1.2 RESEARCH QUESTION
This study i1s aimed to answer the following questions:
1- Is there jany relationship between providing explicit and implicit
corrective fedback and the accuracy of grammar?
2- Does” recast as implicit corrective feedback have more effect than
metalingustice in improving grammatical accuracy on spoken language
among EFll low-intermediate students?
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1.3 The research objectives

1. To explore the impact of implicit explicit corrective feedback in the form of recast
and metalingustics on the accuracy of grammatical features in EFL learners.

2. To investigate the relationship between recast and improving grammatical
accuracy orally.

3.  To investigate the relationship between metalingusitcs and improving
grammatical accuracy orally.

1.4 Purpose of the Study

As corrective feedback has been considered as an essential strategy for the
improvement of a second or foreign language learning skills, the main purpose of
this paper is to investigate the essential role and the impact of implicit feedback as
recast and explicit feedback as metalinguastics information in EFL learners’
grammatical accuracy which is the structure of simple past tense (-ed)in oral
language.

Simple past tense was chosen as the target structure because freshmen learners at
the low- intermediate level are already familiar with and have explicit knowledge
of this structure. As (Doughty & Varela, 1998) hypothesized that "although learners in
this level would have explicit knowledge of this structure, they would make errors
in its use, especially in a communicative context and especially in oral production”

CHAPTER TWO
Literature review
2.1 Theoretical Background

In language learning in general and second language question as specific, errors
are natural and essential part of learning a language. That is, errors reflect the designs
of developing of learners’ inter-language system. Errors made by second language
learners tell the researchers the stages that learners follow to learn a new language.
Because of the errors, researchers could find many types of corrective feedback that
teachers can use in order to correct learners’ errors without cause a negative effect
on students.

Recently, second language researchers and educators have been interested in
conducting many researches on errors and corrective feedback. The major point of
their studies on determining the type of feedback that is very efficient for practical
application in second and foreign language classrooms (Mc Naulty, 2007). There has
been great agreethent between researchers with regard to the types of corrective
feedback that are] most effective in terms of students' learning second or foreign
language. As, Carrol and Swain (1993) argued that learners would benefit from direct
or explicit corrective feedback more than implicit corrective feedback, while other
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researchers, as Lyster and Ranta (1997), Oliver (2000) and Oliver and Mackey (2003)
suggest that learners learn better when the feedback is more implicit than explicit.

On the other hand, some studies viewed corrective feedback as not only
ineffective but also potentially harmful to second language learners' accuracy (e.g.,
Truscott, 2007) whereas others as ( Bitchener & Knoch, 2008; Chandler, 2003; Ferris, 2002;
Mohammadi, 2009; Sheen, 2007) have suggested that CF is significance in promoting
good grammatical accuracy. A small amount of studies has been conducted based
on investigating the effect of corrective feedback on oral production of second
language learners.

Many extant literature reviews were conducted to examine the effectiveness of
corrective feedback on language learning. Some claim that corrective feedback is
not only ineffective but also harmful to second and foreign language learners
accuracy (e.g., Truscott, 2007) at the same time as some researchers (e.g., Bitchener &
Knoch, 2008; Chandler, 2003; Ferris, 2002; Mohammadi, 2009; Sheen, 2007) believe that CF
is of value in promoting better grammatical accuracy to L2 learners. A few
researches have been conducted on investigating the possible impact of corrective
feedback on oral production of learners.

The most common implicit corrective feedback in second language classrooms is
recast. [t seems to be more implicit and polite way to correct learners’ errors. Implicit
corrective feedback regularly takes the shape of recast (Sheen & Ellis, 2011). That is,
using recast is a good way to correct errors on student’s utterance without
embarrassing them.

Recast as a form of corrective feedback kinds that teachers give to their students
when they make errors. It involves the teachers’ reformulations of students’
utterances in order to emphasize the error and help learners notice their errors. Recast
is generally regarded as a form of implicit corrective feedback. “Implicit feedback
retains the focus on meaning by implying rather than overtly stating the existence of
an error.” (Erlam, Loewen,&Ellis, 2006).

Recast as Lyster and Ranta (1997), had defined “the teacher’s reformulation of
all or part of a student’s utterance to minus their error.” And according to Long (2007)
corrective recast is a "reformulation of all or part of a learner’s immediately
preceding utterance in which one or more non-target like items are replaced by the
corresponding target language form(s),while the focus of the interlocutors is on
meaning not language itself ( p.77)". Another definition as Spada, Nicholas, &
Lightbown, (20012Ifecasts is “utterances that repeat a learner’s incorrect utterance,
making only the
the meaning”

anges necessary to produce a correct utterance, without changing
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That 1s, based on recast the teacher repeats all of the student’s utterance that
includes the student’s error or the teacher repeats just the part that has the error with
correction, its dependence on what the teacher wants to focus on or what kind of
errors the teacher needs to correct. The problem is sometimes in the lower -levels of
EFL learners as they consider the recast as repetition of their utterance. That means
they don’t pay attention to their errors when the teacher repeats their erroneous
utterances which immediately corrects of the error(s) by reformulating their
utterances. Thus, as (Schmidt, 1990, 2001 &Philp, 2003), had suggested that in order to
make recasts beneficial and it is important to be noticed by the learner.“In exploring
the benefits of recasts, it is important to consider what aspects of recasts highlight
the changes made to non-target-like production. Certain elements may increase the
salience of the recast, that is, help to draw the learner’s attention to the recast form.”
(Shawn Loewen& Jenifer Philp, 2006). Teachers have to emphases on the sentence or the
word that has an error in order to draw the learners’ attentions to that error without
embarrassing them.

Some extant literature reviews were conducted to examine the effectiveness of
recast on language learning in which they have suggested that recast is a very
effective type of corrective feedback in leading to L2 grammatical development and
vocabulary especially in more advance levels of language learning.

Recast example: Varela & Doughty (1998).

“S: I think that the worm will go under the soil.”

“T: I think that the worm will go under the soil?”
“S: (no response)”

“T: I thought that the worm would go under the soil”

On the other hand, some classroom studies argued that recasts are ineffective due
to the learners’ lower accuracy of grammar in spoken language when compared with
other types of feedback (Ellis etal., 2001; Lyster, 1998; Lyster & Ranta, 1997).

Teachers sometimes tend to select the type of feedback according to the error
types. Also, the error types depend on the students’ level. The most common type of
corrective feedback is recast which is usually more beneficial with more advanced
levels as (Mackey and Philp) found that the more advanced learners benefit much more
from recasts in-the interaction situations than other types of corrective feedback.
“Corrective recasfs of low frequency are generally found to be ineffective in drawing
learners’ attentiofl” (Ji Hyun Kim & Zhao-Hong Han, 2007). Recasts can only work for
acquisition L2 if learners notice the changes that have been made to their own
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utterances and there are reasons to believe that they do not always do so especially
low- level learners. (Ellis et al., 2006).

Recasts are usually used with grammatical and phonological errors. That is, recast
is a very effective type of corrective feedback in leading to L2 grammatical
development and vocabulary especially in more advanced levels of language
learning. (Roy Lyster, 1997) has suggested that the teachers should recast phonological
and negotiate lexical errors of students. Moreover, using recast was supported in this
term with (De Bot’s,1996) he argued that language learners are more benefitted from
recast for grammatical and phonological errors not as Swain, 1995 had said, “to
retrieve target language forms than from hearing the forms in the input that teachers
provide that because the retrieval and subsequent production rouse the development
of connections in their memory™.

That means teacher should leave students find their errors themselves instead of
giving the correct pronunciation or form to them. “Many researchers recommend
that pushing learners in their output, rather than providing them with correct forms,
could benefit their inter-language development.” (Lochtman, 2002) concluded that
“recast effectiveness is comparable to other types of feedback.” That means recast
as implicit correction is effective but doesn’t lead to uptake as much as other types
of feedback when it compared with them. (Roy Lyster, 1997).

It is difficult to some ELS students distinguishing a recast that provides by the
teacher from a repetition. When the teachers use recast with grammar error some
students consider it as repetition of their utterance especially lower beginning levels.
As (Lyster, 1998) has suggested that beginner learners may not able to notice the
common level of recasts in these contexts at lower levels. In addition, (Lyster, 1998)
claimed that recasts are mostly ambiguous which consider as negative feedback.
Repetition as (Patsy M.Lightbown &Nina Spada, 2006) had defined the teacher’s
repetition of the students “erroneous utterance” (the words or sentences that have
error) teachers always adjust their intonation so as highlight of the exact error when
the use repetitions. Also recasts sometimes consider as non-corrective repetition
from the part of learners. That is, because teachers repeat learners’ utterances,
students see it as a repetition of their correct utterance which is difficult to
distinguish from each other. On the other hand, long (1996) argued that second
language learners do notice the corrective recasts in all levels also they respond to
the recasts and]non-corrective repetitions differently. That is, learners can
distinguish between these two types of

corrective feedback.
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(Roy Lyster, 1997) has argued that the findings discovered that the teachers who used
the recasts following an ill-formed learner utterance at the same ways that they use
non-corrective repetition following a well-formed learner utterance. That is, if the
learners at lower levels do notice the recast that were provided by the teacher, they
will be seeking confirmation or additional information.

(Lyster, 1998), claimed that recasts in classroom are of some kind of ambiguous
for learners to notice and that this ambiguity attributes to less uptake after the recasts
so students will see that recast as repetition. When a teacher repeats what a student
had said students, if he/she doesn’t know what a recast 1s, confuse and he/she think
that is a repetition. Moreover, (Masatoshi Sat 0), had suggested that recasts are less
noticeable other than types of corrective feedback which make learners confuse
whether it is error correction or repetition. In addition, as Kim& Han, 2007 had
argued that corrective recasts are correlative with less or no noticing by learners and
sometimes mix the meaning of recast with the repetition. In contrast, (Masatoshi Sato,
2010) argued that the effectiveness of recasts differs depending on how explicitly
they indicate to learners. That is, recast depends on the teacher’s goal from the recast
he/she had provided. (Shawn Loewen & Jenefer Philp, 2006) suggested that because
recast is an ambiguous corrective feedback learner may understand it either as
corrective repetition or as a request to confirm the intended meaning or as a
repetition of what he/she said.

Recast as implicit is depend on how they are used by teachers. Some recasts can
be very explicit when they are used as a repetition of the learner’s utterance which
highlights the erroneous parts other, as Ellis, Loewen and Erlam (2006) have
suggested, "it is hard to contend that recasts constitute an implicit technique".

An example of recasts is,

Student: Why did you fell down?

Teacher: Why did you fall down?

Student: Fall down, yes. (Oliver & Mackey, 2003)

Metalinguistic information as explicit corrective which contains either
comments, information, or questions related to the well-formedness of the student’s
utterance, without explicitly providing the correct form as Lyster and Ranta (1997)
defined it. Metalinguistic feedback is more likely to obstruct or cut the flow of
communication or the natural flow of verbal communication on L2 learners and to
activate the kind pf learning mechanisms that result in explicit rather than implicit
L2 knowledge (Doughty, 2001, p. 206). Ellis, Loewen, and Erlam (2006) examined
metalinguistic feedback separately as a way of explicit corrective feedback.
Metalinguistic feédback is “explanations in which the learner’s error was repeated
and followed by imetalinguistic information about the target language rule but the
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correct target language form was not provided” (p. 350). An example of
metalinguistic feedback provided in their study is

Learner: He kiss her.

Researcher: Kiss — you need past tense.

Learner: He kissed. (Ellis, Loewen, & Erlam, 2006)

Thus, based on the previous studies on recast and metalinguistic, the purpose
of this study is to examine the impact of implicit corrective feedback in the form of
recasts and explicit corrective feedback in the form of metalinguistic information on
the accuracy of simple past structure, on EFL Libyan students by considering the
interface issue between implicit and explicit knowledge.

As Truscott (1999) has suggested that using metalingustic in correction oral errors
could makes embarrassment, anger, inhibition, and feelings of inferiority. Based on
that correcting errors directly can sometimes be frustrating for language learners and
may reduce their willingness to communicate with their teachers or classmates
(Brown, 2009, cited in Lyster, Saito,& Sato, 2013). Metalinguistic feedback is obtrusive
and disrupts the flow of communication (Lyster,2002). Moreover; (Carroll and
Swain,1993) have found in their studies that second language learners who received
metalinguistic in comparing that received no feedback or recast, produced more
correct utterances.

On the other hand, Sheen (2006) argued that learners who received metalinguistic
feedback had extremely higher achievement than those who manipulated by recast.
In addition, Ellis (2009) has studied the effect of recast as an implicit feedback and
metalinguistic as an explicit one and found that meta linguistic feedbacks were more
effective on grammar error than recast.

CHAPTER THREE; Methodology

3.1 Participants

The study was conducted at University of Tobruk in Libya. The participants in this
study are Libyan freshmen students, Arabic language is their first language, they
come from different high schools in Tobruk. In Libya English is taught as a foreign
language where learners usually spend about six years learning English for forty-
five minutes a day. They've started learning English since middle school, English is
the medium of instruction in the college of Arts where participants are attending.
They are five majes and ten females aged between nineteen and twenty-one. The
participants of‘this study were chosen randomly from among 45 low-intermediate
EFL learners injUniversity of Tobruk. Low-intermediate level students seem
appropriate based|on a placement test which has been done for them, and since they
can interact in cothmunicative activities and they can notice when feedback is given.
The Participants Were attending spoken classes once a week for two hours. Then, the
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researchers randomly ascribed students to three groups based on receiving ( implicit
feedback) as recast, (explicit feedback) as metalingustics and control without
receiving any feedback.

3.2 Procedure

This research investigates whether implicit corrective feedback in the form of
recasts and explicit corrective feedback in the form of metalinguistic information
will have any impact on the accuracy of simple past tense based on the noticing
hypotheses among freshmen Libyan students.

Based on the purpose of the study there were three groups every group has five
students, first one is (metalinguistic group) received explicit feedback and second
group is (recast group) which received implicit feedback and last group which is
(control group) did not receive any feedback. Picture description (Picture Stories)
were used to describe actions happened in the past tense, tasks to elicit learners’
knowledge of simple past tense. This accuracy of the use of past tense of the
participates' spoken language was measured through using spoken test before and
after the treatment and also the researcher used questionnaire at the end of the test.
The reason of this questionnaire is to find out whether the students noticed the type
of correction feedback or not?

First, the researcher asked questions about the picture sequences, which narrated
a short story of a day in the life of "Ahmad" which talks about actions happened in
the past tense, to elicit the required structure (simple past tense) and the learners
were encouraged to answer them. The given picture sequence depicting a day in the
life of the character " Ahmad". Each student was given different pictures to depict
actions that require the use of verbs with simple past tense. Learners had few minutes
to prepare.

They were not allowed to take any written notes. Then the researchers use the
same procedure with the second and third group. During the treatment session, they
were provided with the target feedback according to the group designation. Recast
and metalinguistic were given according to the learners' utterance that contain an
error.

An example shows a learner performance, the learner was provided by recast
feedback:

Student: Yesterday Ahmed play football.

Teacher: Yesterday Ahmad played football.

Student: yes, played.

3.3 Data Analysi

The data collegted from both groups were analyzed to trace the changes in and
between groups a$ a result of the treatments.
First test: The number of errors before the treatment
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As shown in Table 1 the result of ANOVA ,one —way analysis of variance for scores
of simple past tense structures in explicit tests indicates that the three groups differed
significantly. Null hypothesis Ho: M1=M2=M3

Alternative hypothesis H1: M1=M2+ M3 using a =.05

Recast Metalingustics group | Control
TOTAL-X 52 | Group Group
MEAN-y 347 |5 3 4

4 4 0

5 5 2

3 2 3

4 3 5

21 17 14

4.2 34 2.8

C=T2 ~N=(52)>+ 15 = 180.27

SST=[ 5%+ 42+53+32+42+32+42+- 524224 321 42+07422+324+52] — 180.27= 27.73
SSR=[ 217/ 5+ 17%/5+14%/5] -180.27= 4.93
SSE= SST- SSR=27.73-4.93=22.8

The ANOVA Table:
Source of | D.F SS SM F
variance
SSR 2 4.93 2.465 1.297
SSE 12 22.80 1.9
SST 14 27.73

F 2,12 g=2.44

Since the calculated F is 1.297 smaller than the F tabular at < = 0.05 ( 2.44)
We accept hypothetical H-zero. This is sufficient evidence that the averages of the
three groups are equal in the first test and there are no standard differences, or that
the three methods are equal by different methods of correction, whether direct or
indirect or without correction.

Accordingly, it can be said that there is no negative or positive effect, wherever
the expected effects are equal to the different methods of correction when acquiring
the skills of Englﬂsh grammar before treatment to limit the number of errors.
Knowing theeffett after treatment follows the same previous steps:

Ho: M1=M2=M3 against H1: M1=M1#M3 at o« =0.05




TEST : The number of errors after the treatment
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Recast Metalinguistics Control
Group Group Group
3 0 3 C=30%/15=60
2 1 0
3 2 7
0 0 2
2 1 4
10 4 16 30
z
Y2 |2 0.8 3.2
SST=[ 324 22+----mmmemmmmem- + 22+ 421 - C=50
SSR=[ 10?+4?+16%] + 5 - C=14.4
SSE=50-14.4=35.6
F2,12, = .05=2.44 F Tabular
ANOVA Table
Source of | D.F SS SM F
Variance
SSR 2 14.4 7.2 2.424
SSE 12 35.6 2.97
SST 14 50

Since the calculated F is 1.297 smaller than the F tabular at < = 0.05 ( 2.44)
We accept hypothetical H-zero. This is sufficient evidence that the averages of the

three groups are not equal in the second test.

Two- way analysis of variance for all to see the effect and interference we follow
the analysis of variance using the hypothesis H,: M1=M2=M3 against HI1:

M1=M2#M3.
First test Second test z Using
Recast 21 10 31 =0.05
Metalingustic 17 4 21
Control 14 16 30
)y 52 30 82
A

C=(82)/30=224.13
SST=[ 5+ 424342 432+42+ 52422+ 32+42+02+22+22+42] ~C= [ 93.78] Grand Total

SSC[ 522+ 30215
SSR= 31242124302+

Interaction effect SS
=259.6+224.13-[ 23

LC=16.14Total average column
0 — C=6.07 Total average rows

C=[ 21*+17*+14*+10°+4*+16°] + 5+C [ SSR+C+SSC+C]
.2+240.27]/470.47=13.26
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THE ANOVA TABLE
Source  of | D-F SS SM F Tabulated
variance
SSR 2 6.07 3.035 1.249 3.40
SSC 1 16.14 16.14 6.642 4.26
SSRC 2 13.26 6.63 2.728 3.40
SSE 24 58.31 2.43
SST 29 93.78

By comparing the calculated F with the tabularity of F>, it can be said that there are
significant differences between the rows. That is, between the methods used,
whether direct (Metalingustic), indirect (Recast) or without feedback (Control
group). And by this we accept H, that the averages are not equal and likewise we
accept H, with regard to the combined effect since the calculated F > tabular F and
there is no effect.

There appears to be a difference between the columns, i.e. between the first and
the second test, and this shows that the second test after the treatment was very
effective, there was a significant difference appeared, but there is a difference in the
average and total of the columns for the first exam and after the treatment and it is
clear from the results in general that after the treatment the averages were as
following:

Metalingustic group: ¥=0.8
¥= 3.4 errors in the first test.
Recast group: ¥=2.0

¥= 4.2 errors in the first test.
Control group: y=3.2

y= 2.8 errors in the first test

This shows that the treatment for the error’s correction of the first test to the
second test 1s the best. And in it the errors decreased significantly, although from
their decreased in the metalinguistic group, but they increased in the control group.
Either in the case of the use of the connections found a positive and strong
connection in the metalingustic method only x=0.891 Strong Connection
Recast method: x= - 0.244 Negative and weak
Control Group: x= 0.36 positive and weak

3.4 Results

Regarding thejuse of recast as implicit correction and metalinguistic as explicit
one ,and after tredtment session. The statistical results of the study showed that the
group who received metlainguistic had improved level of accuracy in their spoken
grammar on theif posttests in comparing with other groups. That is, the group
receiving metalinguistic feedback outperform the group receiving recasts regarding
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their grammatical accuracy in the spoken language. It seems that explicit feedback
might be more effective than implicit feedback among low-intermediate learners.
Moreover, some learners who received recast didn't notice the implicit correction of
their errors which lead to no increase in their accuracy.

3.5Conclusion

The main objective of this research was to explore the impact of implicit
corrective feedback in the form of recast and the explicit method in the form of
metalingustics on the accuracy of a grammatical structure in spoken language. This
study demonstrates that explicit feedback is more effective than implicit feedback.

Based on the results, it i1s demonstrated that recasts and metalingustic feedback
constitute as two important types of corrective feedback. Recast as implicit feedback
is very important type of correcting errors among second language learners’ errors.
That is, when learners made errors, they need to be corrected by the teacher to avoid
the bad habits. However, learners in low- levels sometimes consider the recast as a
prepetition when the teacher doesn’t emphases on the error as he/she pronounces it.

Although recast is very important to enhance students’ language learning, it must
be noticeable by the learners to give its advantage and to be beneficial. Sometimes,
short recasts with few changes in intonation are likely to be noticeable by the learners
but long recast may become more ambiguous because learners, who don't familiar
with recast, think of it as repetition of their utterance.

The results of this paper are beneficial for EFL teachers to find a way to deal with
learners' erroneous regards of using grammar structures in spoken language.
Furthermore, the researcher recommends that more research be required to stabilize
the results in regard to some other factors such as participants' age, background
knowledge, educational system, cultural context which may reinforce such results.
These results emphasize the importance of providing types of corrective feedback in
EFL classrooms where teacher's feedbacks are the most important ways in which
learners can improve their language proficiency in excellent way.
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Abstract. In the general case, arange of any closure operator of a complete lattice
is not necessarily a sublattice of the given complete lattice, and so we put conditions
in order to be any range of a closure operator on a complete lattice is exactly a
sublattice.

Finally, we give a formula to find the number of all closure operators of the special
finite lattices, and give examples to explain this study.

Key words: complete lattices, closure operator, binary operation, lattice.

Introduction. For more background of lattice theory, you can see ( Birkhoff. 1967), (
Burris 1981), ( Brown 1973 ), ( Edelman and Paul 1980 ), (Blyth, 2005 ) and (Gierz 2003 ). For

background of closure operators, you can see for example (Castellini 2003 ) and (Ward,
Morgan 1942).

Closure operator is a basic concept for the study and investigations in general
topological spaces. This operator is extremely used in computer science
approximations, for example in rough set theory (Pawlak, 1982), where the topological
structures are usgd as a knowledge base for extracting knowledge from available
information’s.

In the present paper, for the first time, we introduce types of finite lattices with a
special property. This property allowed us to count all closure operators. Moreover,
with this property, we can easily find all sublattices which have the unit element
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(supermom element) of the given lattice. In addition, we give a bijective function
between the set of all closure operators and the set of all sublattices that contain the
supermom element of the given lattice.

In the following two sections we recall the necessary notions on lattices and closure
operators.

1. Lattices

Definition 1.1. A non-empty set L together with two binary operations
V and A (read join and meet respectively ) on L is called a lattice if it satisfies the
following identities:

1) xVy=yVx (commutative laws)
XNy =yAX
2) xV(yvz)=(xVy)Vz (associative laws)

xANyAz)=((xAy)Az

3) xVx=x (idempotent laws)
XANX =X
4) x=xV(xXAYy) (absorption laws)

xX=xN(xVy)

Definition 1.2. Let L be a lattice, if S is a non empty subset of L such that for every
pair of elements a,b € S botha V b and a A b are in S, where V and A on the lattice
operations of L, then we say that S with the same operations ( restricted to L ) is a
sublattice of L.

Definition 1.3. A lattice L is complete if for any subset A of L, both supA and infA
exist (in L ).

2. closure operators.

Definition 2.1. Let L be a complete lattice, a function c¢: L — L is called closure
operators if the following conditions hold:

1) x<c(x), |Vx€L;
2) If x. <y, thet c(x) < c(y);
3)¢(c(x)) = c(), vV x € L.
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Definition 2.2. An element x in a complete lattice L is called closed under a closure
operator ¢, if x = c(x).

Remark: The last (unit) element of L is closed under every closure of L.
Theorem 2.1. Let ¢ be a closure operator on a complete lattice L, then the set

{c(%)},eL is a complete lattice relatively to the partial order induced by the partial
order in L.

Remark: In general, {c(x)},¢;, is not a sublattice of L.

Example 1: Let L be a lattice as the following diagram:

If we define c: L —- Lbyc(u) d =c(a), c(b)=>b, c(e) =e,
c(d) = d, then c is a closure operator and {c(x)},¢, = {a, b, ¢, d} is a lattice, but
it is not a sublattice of L, since bVe = ain L,butb Ve = uin {c(x)},e;-

Theorem 2.2. The set ®(L), formed by all closure operators definable over L,
becomes a poset by defining the following partial order:

¢ <Yiff p(x) <yx), VxelLlpypedl)]

Example 2: Let L = {cp, {1},{2}, {1,2}} and define all possible closure operators on
L as the following:

({1} if Ac{l}
P (A) = {{1,2} if Ag¢{1)

I{{Z} if  Ac{2}

P (A= 9 if Ag{2)

(p{l,Z}(A) = {1,2} ’ VAEe L:

_ (¢ if  Ac¢
Po(4) = {{1,2} if AL
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X (A if ASX or XcA
V) _{{1,2} 0.w. '

Clearly, 1 < @5y and ¢! < @3 and P2 =i = y?.
Then the lattice of all closure operators

O(L) = {i, 0y 03, P12y P P, P13}

has the following diagram :

Pi1,2}

V2 Py

Yy Y1y

(L)
Now, we start to give the main results of the paper. We will begin with the proof

that if we have two closure operators which have the same range, then they will be
equal.

Theorem 2.3. Let L be a lattice and ¢, € @(L). Let Ly = {(x)}ye, and L, =
{‘P(x)}xeL-

IfLy = Ly, then @(x) =y(x), Vx € L.
IfLy # Ly, then @(x) # Y(x), for some x € L.

Theorem 2.4. Let L be a complete lattice and ¢ € @ (L), ifa, b are closed elements
under @ and a.ing¢omparable with b (i.e a £ b and b £ a), then the element a A b
is closed under @

Proof : We havela A b < a this implies ¢(a A b) < ¢(a) = a also we have a A
b <b and thus ql(a A b) < @(b) = b, therefore :
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p(anb) <aAb. (1)
Since ¢ is a closure operator, then we have a Ab < @(aAb). (2)
From (1) and (2) we obtain @(a Ab) = a A b.

Theorem 2.5. Let L be a complete lattice and S anon empty subset of L. If there is
a closure operator A€ @ (L) such that S = {A(x)},ep, then S is sublattice of L, if the
following conditions hold:

If a,b are incomparable elements in L and A(a) = a , A(b) = b, then we have
A(avb)=aVh.

3.  Special Lattices.

We study finite lattices which have the following property:

(x) Ifa, b are incomparable elements of a lattice L, thena Ab = 0 and a V
b=u( 0=infL, u=supl).
The following theorems give the fundamental properties of closure operators on

special lattices.

Theorem 3.1 Let L be a complete lattice which has the property(x), and let S be a
complete sublattice of L. Ifu € S (u = sup L), then there exist ¢ € @ (L) such that

S ={p()}xerL-

Proof : Let S be a sublattice of L such that u € S. Now we define an operator ¢ on
L as following:

()_{a if a€Ss
PO=Vinflb:beS,a<b}if ags

We want to show that ¢ € @(L).
First, from the definition of ¢, observe that x < ¢(x) for all x € L.

Second, now forany x < yinL,let A={a:a €S,x < a}and
B={b:beS,y<bh}
1- If x,y € Sjthen p(x) =x <y = @(y).
2-Ifx€Sandy &€ S. Since x < yand y < inf B, then
px)=xxy<infB =)
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3-IfxeSandy € S, theny€Adandinf A <y,i.e.,

p(x) =infA<y= ().
4- Ifx ¢ Sandy € S.Since BS€ A = infA < infB so,

p(x) < o).

Therefore, wherever x < y we have ¢(x) < @(y).

Third, for any a € L, if a € S, then ¢(a) = a. Therefor, p(p(a)) =
¢ (a). (Idempotent)

If a ¢ S, then we obtain @(a) = inf{b : b € S, a < b}, so we obtain that ¢(a) €
S because S is complete.

Therefore, go(go(a)) = @(a) foralla € L.

In other words, there is a bijection between @ (L) and the set of all sublattices of L
which contain u.

Theorem 3.2. Let L be a finite lattice which has the property (), then the number
of closure operators on L is equal to the number of sublattices of L which are
containing U.

Proof : Take all subsets of L which contain u and have the property (*), then all
these subsets are sublattices. Now from Theorem 3.1, each sublattice has a closure
operator, and from Theorem 2.3 each closure operator between the lattice L and any
sublattice of which contains u is unique. So, the number of closure operators from L
to itself equals the number of sublattices of L that contain u.

Theorem 3.3. Let L be a finite chain which has n elements, then the number of
possible closure operators of L is 21,

Proof: LetL = {ay,a,,....,a,} wherea; <a,<....<a,=u and
let B = L — {u}, then |P(B)| = 2™ 1, where P(B) is the power set of B. Now, for
each B; € B, let A; = {u} U B; then 4; is a sublattice of L which contains u. So, we
now define for all i a function ¢;: L — A; as in the proof of theorem 3.1, so by
theorem 3.2 the nlimber of closure operators is exactly 271,

Theorem 3:4. Ldt L be a finite lattice which has the property (*), and let P'(L) =
{A: Ac'L,u € A Aisnotsublattice of L} and let m be the number of all
sublattices of L where each one of it contains u. Then we have
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m=2""1—|P'(L)]
where |L| = n.
Corollary: if a lattice L is a chain, then |P'(L)| = 0.

Now we give the general diagram of a finite lattice which satisfied the property (*)

u

IL| =24+ n; +ny+....+n,.

It means that L contains r chains, where the chain k contains n;, of elements
(ke{1,23,...,1}).

Now, we search the formula to find P'(L).
Let us define Li:ap<ap<...< A, » j=123, ...,r.
Let a;; € L;, and take a chain Ly ( k # j). Then the number of subsets of L that

contain a;; and some elements of Ly is
ng
2. (%)
;)
i=1
So, the number 0‘ subsets of P’'(L) which contain elements of L; and Ly is
Nk nj

2.(1)-2,()

i=1 s=1
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Now, the number of subsets which belong to P'(L) and contain elements from L;,
Ly and L; where j # k,j # s and k # s is exactly:

> 300 300

By induction, we obtain the number of subsets which belong to P'(L) and its
elements belong to Ly1, Ly, Lz, -« -y Lis where
{ky, ko, ..., ks}is asubset of {1,2,...r} and k; + k;, is exactly

a=ks ng

[[2.C7)

a=k1 i=1

Now, let

nj
N; = 2 (7). i=123,..7
i=1

Then the number of subsets which belong to P'(L) and any one of these subsets
contains elements from only two different chins, is :

N1N2 + N1N3 + -+ NlNT + -+ Nr—lNr = z NLIVJ == Rz.
i<j
Now, the number of subsets which belong to P’'(L) and any one of these subsets
contains elements from exactly three different chains is :

Z N; NN, = Rs.
i<j<k

After many steps, we obtain the last option which is :
N1N2N3 . 'NT = RT'

So, we obtain

IP’(L)I=::§:1%-
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Then the number of closure operators on the special finite lattice that has the property

(%) is:
r
m = 2/L-1 z R;.
i=2

Example 3: let a lattice L as the following diagram :

This lattice has three chains, thereforen
=)D+ DO+ =1+1+1=3
b= (O

“ P =3+1=4
Where the set P'is exactly {{u, a,b},{u,a,c},{ub,c}{ua,b, c}}.
Then we have :
m=25"1-4=12
Example 4: Let

a lattice L as the following diagram :
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In this lattice we have three chains which is L, L, and L
2
: _ 2\ _
L ay<a, = Nl_Z(i)_s,
i=1
3

Ly: by <b, <by = N2=2(§)=7,
i=1

4

Ly: i <c, <3 <y :>N3:Z(?):15.
i=1

Then, we have :
R, = N;N, + NyN; + N;N; =3X74+3%X154+7x%x15=171
R; = N;N,N; =3 X7 x15=315.
Therefore, we obtain that:
|P'(L)] = R, + R; = 171 + 315 = 486.

Since |L| = 11, then we have
m =210 — 486 = 538.

4. Conclusion and future work

In brief, topology and lattice theory are branches of mathematics, whose concepts
are fundamental in real-life applications. Closure operators which are constructed
from binary relation play an important role in real life. In this paper, we have
introduced and studied the relationship between closure operators on a given special
finite lattice and sublattices, which contain the supermom of the given lattice.
Moreover, we give a formula to find the number of all closure operators of the given
special finite lattices.

Finally, we have introduced practical examples of our structures.

The following points will be studied in the future:
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& The grounded closure operators of special finite lattices.

< Give more generalization of the lattice that given in this paper and  find a
formula for the number of all closure operators of the generalization lattice.
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Tanh Coth Method For Solutions For Conformable Time Fractional
Parabolic Equations

R.M. Al-Masroub
Mathematics Department, Faculty of Science, Azzyatuna University
Abstract

In this paper, we have solved the equations (i-iii), in the sense of time conformal fractional derivative,
by using the tanh-coth method with the aid of the Maple, which was solved by [1], in the classic case.

Keywords

Conformable fractional derivative, sometime fractional nonlinear equations (NFPDEs), tanh-coth
method, exact solutions.

1. Introduction

Importance of fractional differential equations in studies some natural phenomena, has spurred many
researchers for the study and discusses some of the well-known classical differential equations, (see e.g.
[2]; [3]; [4]); [51:06]; [71; [81; [9]; [10]; [11]; [12]; [13]), by replacing some its derivatives or all by
fractional derivatives. In this paper we have considered the equations:

(i) The time fractional Burger's equation

a%u  9%u du
ﬁ—ﬁﬁ'&lla, 0<O(<1, (11)
(ii) The time fractional Fitzhugh Nagumo equation

a%u  9%u

Tw oz uwl-w@-uw, 0<a<, (1.2)
(iii) The time fractional general parabolic equation

0% _ 0%u n

m—axz+au+bu, 0<O(<1, (13)
By using tanh-coth method. These equations discussed by [1] in the classic case. This paper is arranged
as follows: In Section 2, we present concepts of the Conformable fractional derivatives. In Section 3, we
give the description for main steps of the tanh-coth method. In Section 4, we apply this method to finding

exact solutions for the Conformable time fractional equations which we have stated above.
2. Conformable Fractional Derivative

Many researchers tried to put a definition of a fractional derivative. Most of them used an integral form
for the fractional derivativeé. Two of which are the most popularity: ([14]; [15])

(1) Riemann Liouville defihition: For n — 1 < a < n, the n derivative of fis
1 4"

D, (D), = ey g o (6 — 0"~ F()dx @D

(i1) Caputo Liouville definition: For n — 1 < o < n, the n derivative of fis
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O((f)( ) — [‘(n f (t - X)n_a—l fn(X)dX

(2.2)

Nowadays a new well behaved, applicable and understandable definition of fractional derivative and
integral are expressed by Khalil et al.[16], called conformable fractional derivative and integral.

Definition (2.1). Given a function f: [0,00) — R:Then "conformable fractional derivative "of f of
order a is defined by: [16]

f(t+ et!~%)—f(v)

T(D() = lim (O (23)
For all t > O, a € (0,1). If fis a —differentiable in some (0,1),a > 0 and lin01+ f(®)(t) exists, then
€E—
define:
() =1 ()
F(0) = lim ££9(t), (2.4)

We will, sometimes, write D(® () (t) or (9 (t) for T, (f)(t) to denote the conformable fractional
derivatives of f of order a.

Theorem (2.1). Let o € (0; 1] and f, g be a —differentiable at a point t Then: [16]

Ty (af + bg) = aT,(f) + bT,(g) forall a,b € R, (2.5)
T, (t?) = ptP~1 forall p € R, (2.6)
T,(A) = 0, for all constant function f(t) = 2, (2.7)
To(fg) = T (f) + gTy (), (2.8)

f gTo(H—fTy(g)
() - S 29

Definition (2.2). Let f: [0,0) — Rand t > 0.Then the "conformable fractional derivative "of f of
order « is defined by: [16]

f(t+ett=*)—f(t)

DE(f)(t) = lin%f, (2.1(
€e—
Fort> 0,a € (0; 1).If fis a-differentiable in some (0,a), a > 0, and lin}) DY(f)(t) exists. Then
€E—

define:

D(£)(0) = lim D(H)(V). @11)
Theorem (2.2). Let o € (0; 1] and f, g be a —differentiable at a point t Then: [16]

D(B)(®) = 1. (212)

Theorem (2.3). Let o € (0; 1] and f, g be a —differentiable at a point t Then: [16]
D(fe g)(t) = f'(g(t))P*(8). (2.13)
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3. Outline of the tanh--coth method

In this section we gave a brief description for the main steps of the tanh-coth method. For that,
consider a time fractional nonlinear parabolic equation in two independent variables X, t and a
dependent variable u. ([1];[6])

P(u, Dfu, Uy, Uyy, Ugyyr ) =0, 0 << 1. (3.1)
Step1. Using Eq. (2.12) changes the FPDE (3.1) into a Classical (PDE):

Q(u, t1™%uy, Uy, gy, Ugyyr ) =0, £>0, 0 < a < 1. (3.2)
Step2. We combine the real variables x and t by a complex transformation:

uGx ) =u®, E=x-=, (3.3)
Where c is a constant different from zero. Using Eq. (2.12) converts the (PDE) (3.2) into an (ODE):
R(u,u’,u"”,u",..)=0. (3.4)

Where R is a polynomial of u and its derivatives and the superscripts indicate the ordinary derivatives
with respect to &.

Step3. Suppose the solutions of Eq. (3.4) can be expressed as a polynomial of Y in the form:

u® =s(Y) = Il _yay, (3.5)
Where Y = tanh (u), Y satisfies the differential equation:

dy

— =u(1-Y3),
a = W ) (3.6)
So, by using the chain rule we can write:
d_davd _ _y2y 4
dg dedy w1 -y )dY’
& _d(drd)
dg2 ~ dg \dg dy/’
3 g\dE dy 3.7)

@) - B
= —2Yp2(1 - Y) =+ 12(1 - Y22 (),

And so on, where Dy = %, u is a constant. The positive integer M in Eq. (3.5) can be determined by

considering the homogeneous balance between the highest-order derivatives and nonlinear terms

appearing in Eq. (3.4). If M is equal to a fractional or negative number, we can take the following
transformations:

1- When M = %(where M|= E) is a fraction in lowest terms), we let

a
u(®) = ve(®), (3.8)
Substituting’Eq. (3.8) into¥Eq. (3.4) and then determine the value of M in new Eq. (3.4)
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2- When M is a negative integer, we let

u® = vM(®), (3.9)

Substituting Eq. (3.9) into Eq. (3.4) and return to determine the value of M once again.

Step3. Substituting Eq. (3.5) with help Eq. (3.7) into Eq. (3.4) or the new Eq. (3.4) yields an equation in
powers of Y. We then collect all coefficients of powers of Y in the resulting equation where these
coefficients have to vanish. This will give a system of algebraic involving the parameters ay, (k =
0,1,2... M), u,c and having determined these parameters we obtain an analytic solution u(x, t) in a
closed form.

4. Examples

1. The time fractional Burger's equation

a%u  9%u ou
S = g Tau, 0<a<l, (4.1)
Using Eq. (2.12) changes the FPDE (4.1) into the following Classical (PDE):

1—qOu _ 8%u ou
te=——+au—, t>0, 0<a<l, (4.2)

Using Eq. (3.3) changes the PDE (4.2) into the following (ODE):

cu' +u’ +auu’ =0, (4.3)
Integrating Eq. (4.3) with respect to € and setting the integration constant to zero, we get:

cu+u + %uz =0, (4.4)
Balancing u’ with u?, we obtain M = 1.Thus the solution of Eq. (4.4) becomes:

u® =S(Y)=a_1Y '+a,+a,Y, (4.5)
Substituting from Eq. (4.5) with help Eq. (3.7) into Eq. (4.4), then by using maple package we get a
system of algebraic equations for a_;,a, a; and , ¢ in the form:

Y™2: —pa_; + %aaz_1 =0,

Y ':aaga_; +ca_; =0,

Y% pa; +pa_; + %aa% + cap +aa;a_; =0,

Y:ca; +aaga; =0,

Y2:pa; — %aai =0,

Solving these resulting equations using Maple, we obtain the following three sets of solutions:

_ _ _ —§ _ *c _ *c
51 =1a-1 =0, A =1 = U=
*c c *c
52:{3_1::, aO='i—, 31:0,“_:7}’
S _{a _ G o ca _ *Fc _?c}
3791 722”0 &’ 1_Za'IVl_A} i

Where c and k are arbitrary constants. This in turn gives the solutions:
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u;(x,t) = _?C (1 — tanh (g (x — %))), (4.6)
u,(x,t) = _?c (1 — coth (% (X — %))), 4.7)
u,x0 = ;—: [2 — tanh G (X - %)) — coth G (X - %))] (4.8)

2. The time fractional Fitzhugh Nagumo equation

0% _ 0%u
T =z _ul-u@-uw), 0<a<l, (4.9)

Using Eq. (2.12), changes the PDE (4.9) into the following (ODE):

[04 2
teil =2yl -u@-u), t>0 0<a<l, (4.10)
Using the transformation (3.3), then Eq. (4.10) becomes:
cu +u”’ —u(l—-uw(@—-u) =0, (4.11)

Balancing u’’ with u® we get M = 1. Thus Eq. (3.5) becomes:

u® =S(Y)=a_1Y '+a,+a,Y, (4.12)
Substituting from Eq. (4.12) with help Eq. (3.7) into Eq. (4.11), then by using maple package we get a
system of algebraic equations for equations for a_4,ay, a;, and , ¢ in the form:

Y~3:2p2a_; —a3, =0,
Y~2:3aga%, + cua_; —a%; +a%,a=0,
Y~1:2apa_ja — 2p2a_; + 2aga_; — 3a3a_; — 3a;a%; —a_;a =0,
Y%:2a_a_; + cpa_; +a% + 2aja_ja+ a%a —aga + cua; — 6aga;a_; —aj =0,
Y:3a%a_; + 3a%a; — 2aga;a — 2apa; + 2p%a; +a;a =0,
Y% a% + a%a — 3agaj — cpa; =0,
Y3:2p2a; —a =0,
Using Maple gives nine sets of solutions:

+1 1 F(1-2a)
Si=faa=0a=3 &= u=gpc= "5
a +a a F(a-2)
S, ={an=0a=5 =5 u=gp =55
a+1 +(a-1) a-1 F(a+1)
So = {a-1 =0, a0 =% 2 =55, w= 55, o= 52
+1 1 1 F(1-2a)
542{3—1:T'30:E'31:0'H_ﬁ;cz NG },
+a a a $(a_2)
85:{3_1:?'510:5'31:()'u:ﬁ'cz 7 }’
+(a-1) a a-1 F(a+1)
+1 +1 1 F(1-2a)
S =fa =T a=T u=g5 =15
+a a +a a F(a-2)
- )
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3 _#@-1 _ _atl _ _ @1 a1 _ ¢(a+1)}
S9_{a—1_ 4 'aO_z'al_ 4 ;H—4ﬁ;c— NG )
Where c arbitrary constant. This in turn gives the solutions:

u(xt) = = (1+tanh< J_( + & f_fjt))) (4.13)
0,000 = 2(1 £ tanh (2 (x £ L2259, (4.14)

2 2

us(x,t) = L4 31, ( ( 4 (- Za)t“)) (4.15)
i

uGe ) =2 (14 ( (x ))) (4.16)
us(x ) = 2(14 ( (x+ >t°‘)>), (4.17)
us(x 1) = ==+ 71 oth (7 (x+ “‘ﬁzta)), (4.18)
up (x, ) == [2 + tanh (E (x 4 (-2t za)t“ ) + coth 7 4 a- 23>t°‘)>]’ (4.19)
o= s w050 s on(paip) o
ug(x,t) = 2=+ tanh (4 f( + “‘gt“)) + Zooth (% (x+ (1—;;2&))_ (4.21)
3. The time fractional general parabolic equation
Z:; = 327121 +au+bu", 0<a<l, (4.22)

Using Eq. (2.12), changes the FPDE (4.22) into the following Classical (PDE):

% 02
t1- “at;=6—£+au+bun, 0<a<l, (4.23)

Using Eq. (3.3), changes the PDE (4.23) into the following (ODE):

cu’ + k?u” + au + bu", (4.24)

Balancing u"’ with u” we get M = il,

According the Eq. (3.8), we take the transformation:
1
u = vi-1(%), (4.25)
Substituting Eq. (4.25) into Eq. (4.24), yields the (ODE):

cn—Dw +(m—Dw"+2-n)(v)2+aln—1)*v?+ b(n—1)3v3 =0, (4.26)
With respect to v with variable &. Balancing vv'’ with v3 gives:

M+ M+ 2 = 3M, (4.27)
That gives M = 2, Thus

vi®) =a_,Y 2+a_ Y1 +a,+a,Y+a,Y? (4.28)
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Substituting from Eq. (4.28) with help Eq. (3.7) into Eq. (4.26), then by using maple package we get a
system of algebraic equations for equations for a_,,a-1,ag, a1, az and y, ¢ in the form:

—6.

Y '—6bnaz_2a_1—|—3bn2£12_2a_1—I—2c},ta2 —ZC].LI’IB. —|—3ba -1
+4u2na_2a_1=0,

y—>° 2u na 2-1-211 a 2-l—bn a 2—2bna%2+ba3_2=0,

—4
3bna2a —6aua —6bna_ a +6naua

+3cua_2a_1+3ba +na u —6bna 58— 2anz122
+ataz_2—3cuna_2a_1 +an a 2+3ba 2a 1—i—3bn a’ XN

_8I.L232_2:0,

Y—3

ZaOuza_1+ba3_1+6bn2a_2 2bna | t2cuaja

—6bn£12_2a1 +2aa_,a_, —2].1 na_ +bn a +3bn
a2_2a1—6a_2u2a_1+2an2a_2a_1—12bna_2a_1a0+2cun
a2_2+cuaz_1+2na0u2a_l—2cuna0a_2—4ana_2a_1
—14u2a1a_2—cuna2_1+3ba2_2a1+10u2nala_2—20ua%:
+6ba_2a_1a0=0,

Y2

3ba_ a +2aa_,a, 2ana1+ana1+3cuna 28
+ 6bn? a,a_, 1—12bna a_ja +2an’a 53, —4ana_,a
+6ba2a a1+3bna232+3bna20+3bna10
—6bna_2a2 6bna_ a 6bna a, —3cpa_,a
—cuna ,a —cunaja_; +16na_2u a2+4na_1u2a1 -2
a2_1112-i-88101.12a_2+cualoa_1 +cpa_ya —8na; uza )
—24a_2u2a2—6a_1u2a1+3ba2_ —2u na +3ba 58

2 22

+a_jat+oua’,=0,
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Yt
Zaouza_l+2a_1a0a+26u2a1a_2+Zcuna0a_2
+6bnza_2a_1a2+6bn2a_2a0a1 —12bna_,a_,a,
—12bna_,a,3, —|—3ba2_1a1 —2na0u2a_1+2an2a_2al
+2an2a_1a0—4ana_2a1—4ana_1a0+6ba_2a_1a2
—i—6ba_2aoal—i—3bn2a2_1a1—i—3bn2a_1a(2)—6bna2_1a1
—6bna_1a(2)—i—cj,tnatz_l—2cuaoa_2—i—8;12na_lal2
2 2 P 2
— 18w naja,—2una,a —cpa’, +6a,l a_,
2 2 -
—|—3ba_1a0—|—2aa_2a1 —12p a_a,=0,
YO.
2aa_2a2+an2a(2)—2anag+3ba_2a%+3ba2_1a2+bn2a(3)—2bn
a3—2a0u2a2+6bn2a_la0al+6bn2a_2a0a2—12bna_la0a_
3 2
—12bna_jaja, +ba; +2a_jaataatcuna_ a,
+cunaja tcuna_,a —I—cunaoa_l—32na_2uza2
2 2 2 2 2 2 2
—8na_ W a +2naj a, +2W a; +2a7; 0 —2ayl a,
—uzna%—cuaoal—cua_laz—cuaoa_l—cua_zal—n
2 2 2 2 2 2
a_ | u +2naO},L a_,+48a_,u a, +12a_,p a +2an"a_,a,
+2an2a_1a1—4ana_2a2—4ana_1a1+3bn2a_2a?+3bn2
2 2 2
a_ja, —6bna_,a; —6bna’ a, +-6ba_ja,a +6ba_,a,a,
=0,
Y:
2 2 2 2 2
3ba_ja] —cHa; + 6 aja, — 12U aja_, +2a W a, +2clnaja
—|—6bn2a_2a1a2—|—6bn2a_1a0a2—12bna_2ala2
—12bna_lao.:~12+2a0a1a+2an2a_1a2+2an2a0a1
—4ana_le¢2—4ana0a1+6ba_2a1212+6ba_laoaz+3bn2
a(z)al+3bn2a_1a?—6bna§al—6bna_la%—2cua0a2
+cuna%—2na0u2a1—18u2na_1a2+8u2na1a_2
—2u2na132+3baga1+2aa_1a2+26u2a_1a2=0,




Y?:

3ba’ a2—2ana1 +2aa a2+8a0u a2+6bn a_ a,a,
—12bna_, 1a2—|—3cunalaz—i-an a1 +2an’ aya,

2020 o>

ool sl

—4ana0a2+6ba_1a1a2+3bn2a 2a§+3bnzagaz

2
+ 3bn a,
—cuna_;a,

2 2
—8na0u a2—2u az-l-c},ta0 1+c].La 13
—6a 1“ a —2],L na2+3ba0

=0,
Y3:

a? —6bna_2a2 —6bna’ hd —

6bna0

aé_)’.AJ|)‘3ST<qu

a) —3cua a,
—cunaja +16na_,u az+4na_1],tza1
—24212].L2a2

2 4+3ba 2az-i-al a+6u a2

2cuna§—2cua§—cuna2+3bn2a la§+2aala2—4anala2
+6baja a, +3ba_ 1az—l—cual —2bna’ —2cuna0a2

+2an a a, —
— 14uza_la2

2 2
+2nayl a + 10U na_, a,

12bna0ala2

—6u’ 48

—6bna_1a§ +ba?=0

—2]1 na a,
—2a 2a +6bn2a a +bn2a3+20 a
oM 3 041 & | Haya,

4, .
'3ba%a2—2ana§+3ba0a§—6a0u2a2+3bn2a%a2+aa§—8u2a:

+an’ a2+u na

3cuna1a2 —6bna1a2 +6na0u a,

+3bn’a a2—6bna a2—|—3c].1211a2

YS:

Y62u a2+21.1 na2 +bn? 212—2bna2 +ba2 0.
Maple gives three sets of solutions:

Sl = {1.3_2 = O,a_l = O, dg =

S —{ =
2 =jad_3 4p -1
S —{ =
371727 16p’ 21

This in turn gives the solu‘[

If a > 0°we obtain the fol

—a ?a
4b" % T 2p’ 8
+(n+3) 2( o
Fa —a
%aOZE,31: 0,32: 0,,
c=+(n+3) 2(n+1
I Fa B —3a Fa
T20°% = 8p 4 T 4p
c=+(n+ 3) 2(n+1

—6bna1a§ +2cua§ +3bala§ +3bn2a1a§ +4],L2na1a2 —2cun

—a

(nl)/ n>1a>0
2(n+1

(nl)/ n>1a>0
2(n+1

1_

ons as follows:

wing solutions:

(n L / n>1 a > 0.
2(n+1
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2\ n—1

60 =12[ 14 tann| o0 (22 o
WXL =15, - an 2 Az | X T T v ’
1
2N n-1

(n+3) |—2—t2

_J)-a (n-1) a 2(n+1)
up(x,6) = 4b 1+ coth 2 20\ X T tre ’

(

(n+3) |z—2—t®
_ ) a _ (n-1) a 2(n+1)
us(x,t) = imb 2 2+ tanh 4 ,’2(n+1) <X as I(1+) )

a

_ (n+3) = t*
—| 2 £+ coth -1 /—a Xi—Z( ol
4 2(n+1) r(1+a)

If a < 0, the first two solutions give the solutions:

n-1

(n+3) |——t2

N 2| (n—1) —a 2(n+1)
u(xt) = 4b 1+ tan 2 \’2(n+1) X (1+a) > ’

|

a

(n+3) %
_ ) 2| (n-1) -a 2(n+1)
us (x,t) = 4 1+ cot 2 w}z(n+1) xt I'(1+0)

And the third solution gives a complex solution:

(n+3) |—2—t2
_)-a . (n—-1) -a 2(n+1)
ue(x,t) = 16b 1+itanh 4 w’ 2(n+1) X r(1+a)

(n+3) |—2—t2 >

=2

x| 3 + itanh (“‘1)/ I I o
4 2(n+1) r(1+aw)

(n+3) &
. (n-1) -a 2(n+1)
+| +icoth| — \/2(n+1) e,

(4.29)

(4.30)

(4.31)

(4.32)

(4.33)

(4.34)
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_ — (n+3) n;t“
x| 3+ icoth | &2 / 2 [ x4 20D
4 2(n+1) r(1+a)

5. Conclusions

n-1

It is clear that if we set « = 1 in the solutions that we have obtained by using Tanh-coth method, and
with the aid of the Maple, then we get the solutions that obtained by [1]. Therefore, our solutions are a
generalization of Wazwaz's case.
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Abstract
This Research aims to identify the importance of the social dimension as a new
dimension to measure development and its role in achieving its goals, as well as
deepening the perception of its concept, characteristics and levels, and establishing
the idea that measuring the standard of living is not only limited to individual income
and consumption of goods, but is also measured by human capabilities i.e. What an
individual can do and that qualification and development of these capabilities
depends on freedom of choice according to the requirements of social justice referred
to in the goals of sustainable development, and to reach an analysis of these concepts,
this research relied on Content analysis in the conclusion of ideas and facts and
analyzed and linked to each other, The researcher adopted the drafting of thought of
the research problem in the form of the following question: What is the role of the
social dimension in achieving sustainable development? To answer the research
problem the following question is formulated, is there a real role for the social
dimension in achieving sustainable development ?, The research concluded with a
set of results centered on the importance of the role of the social dimension for
sustainable development, which emphasized that the importance of the role of the
dimension in achieving development comes through important issues Related to this
dimension by showing its aspects, monitoring its indicators and deepening the view
to the importance of addressing it and to the necessity of making fundamental
changes in society in order for development to be based on a solid foundation that
guarantees its sustainability
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