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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2003 6
2004 11
2005 11
2006 31

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2003 0.000
Cites / Doc. (4 years) 2004 0.000
Cites / Doc. (4 years) 2005 0.000
Cites / Doc. (4 years) 2006 0.000
Cites / Doc. (4 years) 2007 0.169
Cites / Doc. (4 years) 2008 0.336
Cites / Doc. (4 years) 2009 0.296
Cites / Doc. (4 years) 2010 0.287
Cites / Doc. (4 years) 2011 0.235
Cites / Doc. (4 years) 2012 0.189

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.
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Wudneh Ketema Moges 2 years ago

Background: Hypertension is a chronic condition resulting from high blood pressure in the arteries

during circulation. Clinically, a person is said to be hypertensive if the individuals systolic blood

pressure is greater than or equal to 140 mmHg and or diastolic blood pressure is greater than or

equal to 90 mmHg and those who were already under medication. The hypertension problem is

crucial in Ethiopia and requires studying and modeling.

Methods: A retrospective study was conducted to obtain secondary data among hypertensive

patients attending antihypertensive treatment from 1^st September 2014 up to 〖30〗^th August

2016 at Debre Berhan referral hospital. A longitudinal data on two biomarkers of hypertension

which are Systolic and Diastolic blood pressure, various demographic covariates and clinical

factors like age, gender, marital Status, residence, educational status, family history, alcohol status,

salt use, time, body mass index(BMI) and regime were considered. The data was extracted from

the patient record cards. All patients, who have ful�lled the inclusion criteria of the study, were

included. The data consists of 300 individuals. The average follow-up time was six month gap in

order to see the difference clearly.

Results: Unstructured variance covariance structure was computed for the separate longitudinal

analyses. The variability of systolic blood pressure and diastolic blood pressure between

individuals seems higher at baseline and appears to decrease over time after patients were

initiated on treatment. In �nal saturated linear mixed model for systolic blood pressure the main

effects BMI, Age (40-60), Residence (Urban), Salt (Yes) and Alcohol (Yes) were signi�cant. And

also for diastolic blood pressure the main effects BMI, Age (40-60), Residence (Urban), Salt (Yes),

Regime (Hydrocholorothizide Enalapril) and Alcohol (Yes) were signi�cant at the 0.05 signi�cance

level.

Conclusions: In this study, two models were considered for �tting two response variables

measured longitudinally. Based on the separate analysis the progression of systolic blood pressure

and diastolic blood pressure measures were signi�cantly differ with respect to the main effect

independent variables time, sex(female), Age(40-60), residence, salt, alcohol and their interaction

time.

Keywords: Debre Berhan, Diastolic Blood Pressure, Ethiopia, Hypertension, Systolic Blood Pressure

reply

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2003 16.67
2004 0.00

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2003 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2003 0
Uncited documents 2004 6
Uncited documents 2005 17
Uncited documents 2006 28

Show this widget in your
own website
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paste within your html code:

W

Melanie Ortiz 2 years ago

Dear Wudneh,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

M
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Silva 2 years ago

Dears,

It seems this journal is no longer on Scimago Journal Ranking since 2014, but when you see to the

"Quartiles" menu you �nd out that it is considered until 2016. So, i would like to ask: is this journal

indexed or not in Scopus?

Thank you.

reply

Umar Alhassan Ahmad 2 years ago

Good day,

I have my paper written in statistics and I need it publish with you.

Thanks

reply

←
<a href="https://www.scimagojr.com/journalsearch

SCImago GraphicaSCImago GraphicaSCImago Graphica

Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our
new data visualizationnew data visualizationnew data visualization
tooltooltool...

Unfortunately, we cannot help you with your request, we suggest you visit the journal's

homepage (See submission/author guidelines) or contact the journal’s editorial staff , so

they could inform you more deeply.

Best Regards, SCImago Team

S

Melanie Ortiz 2 years ago

Dear Silva, thank you very much for your participation. Our data comes from

Scopus/Elsevier, which offers an annual copy of their database. We understand that, since

the date indicated by Scopus/Elsevier (2013), the journal is no longer indexed in its

database. While the citation window is still active, we can show indicators of the journal.

However, we always suggest our users to consult the Scopus database directly as SJR is

a static image of Scopus, which is changing every day. Best Regards, SCImago Team

M
SCImago Team

U

Melanie Ortiz 2 years ago

Dear Umar,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

M
SCImago Team

https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/


Oti, Eric U. 2 years ago

Eric is my name, I have been trying to submit a manuscript Article to International Journal of

Applied Mathematics and Statistics via the Email:eic.ijamas[at]yahoo.com and it's not going

through.

Can someone help by suggesting a way through.

reply

a fellow researcher 2 years ago

please beware as this journal isn't indexed in scopus, and they do not do peer review, they will

scam you and take your money, they never even read the paper, i am surprised the page of the

journal is still up in here

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you to visit the journal's

homepage (See submission/author guidelines) or contact the journal’s editorial staff , so

they could inform you more deeply.

Best Regards, SCImago Team

O

A

Melanie Ortiz 2 years ago

Dear Pedro,

thank you very much for your participation. Our data comes from Scopus/Elsevier,

which offers an annual copy of their database. We understand that since the date

indicated by Scopus/Elsevier (see Coverage) the journal is no longer indexed in its

database. While the citation window is still active, we can show indicators of the

journal. Best Regards, SCImago Team

M
SCImago Team

Melanie Ortiz 2 years ago

Dear Eric,

thank you for contacting us.

We are sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a

portal with scientometric indicators of journals indexed in Elsevier/Scopus.

Unfortunately, we cannot help you with your request, we suggest you to contact the

journal’s editorial staff directly, so they could inform you more deeply.

Best Regards, SCImago Team

M
SCImago Team



Ra�q Salih Muhammad 3 years ago

Dear..

I submitted an article,entitled:

"A New Fitted Piecewise Uniform Mesh Technique with Applications on Initial-Boundary Value

Problems for PDEs"

and I'm waiting the answer now ..

Regards

reply

Georgina Maria Tinungki 4 years ago

My name is Georgina Maria Tinungki from Departement of Mathematics, Faculty of Mathematics

and Natural Science, Hasanuddin University.

I am interested to Publish my article in International Journal of Applied Mathematics and

Statistics.

Hopefully, you will give me a con�rmation about my article

Thank you very much

reply

Leave a comment

Name

Email
(will not be published)

R

G

Elena Corera 4 years ago

Dear Georgina Maria, we suggest you locate the author's instructions on the journal's

website. Best Regards, SCImago Team

E
SCImago Team
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The Number of Irreducible Polynomials over a Finite Field :
An Algebraic Proof

Ricky Aditya1

1Department of Mathematics
Bina Nusantara University

KH Syahdan Street 9, Palmerah, West Jakarta, Indonesia 11480
riaditya@binus.edu

ABSTRACT

The concepts of finite field are used in coding theory, in which the finite field is the set of al-
phabets. To construct a finite field of order pn, where p is a prime integer and n is a natural
number, an irreducible polynomial of degree n over Zp is needed. In this article, the number
of irreducible polynomial of degree n over Zp is given and also proved using abstract alge-
bra approach. Because the number is always positive, for any prime integer p and natural
number n, an irreducible polynomial of degree n over Zp always exists. Moreover, it implies
that a finite field of order pn always exists.
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1 Introduction

In the study of coding theory, some concepts from abstract algebra, such as finite fields and
vector spaces over finite fields, are used. The finite field, which its basic concepts are given in
(Adkins and Weintraub, 1992), is used as the set of alphabets and the vector space is used as
the set of codewords. Cardinality of a finite field must be pn, where p is a prime integer and n

is a natural number. As in (Bose and Manvel, 1984) and (Ling and Xing, 2004), to construct a
finite field with pn elements, an irreducible polynomial of degree n over Zp is needed.
In some books about coding theory, it is just stated that for any prime integer p and any natural
number n, a finite field with pn elements always exists. However, most of them do not give
the proof of the existence. To prove that existence theorem, it is sufficient to show that for
any prime integer p and any natural number n, an irreducible polynomial of degree n over Zp

always exists. In this article, the proof of that theorem will be shown using abstract algebra
approach. The idea of the proof is based on (Ling and Xing, 2004). In the next section, more
details about this will be discussed.
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2 Number of Irreducible Polynomials over a Finite Field and Its Proof

In abstract algebra, the field is defined as a nonempty set which is a commutative group with
respect to both of two operations: addition and multiplication, and distributive law holds for
those operations. The formal definition can be found in (Adkins and Weintraub, 1992). A finite
field is a field with finite number of elements. Moreover, a finite field with q elements is denoted
as Fq.
Polynomial over a field can also be defined. Some terminologies about polynomial over a field
are similar with polynomial over real numbers. In (Adkins and Weintraub, 1992), a polynomial
over a field is said to be reducible if it can be factorized as a product of two polynomials of
lower degree. Otherwise, it is said to be irreducible.
In (Bose and Manvel, 1984) and (Ling and Xing, 2004), to construct a finite field with pn ele-
ments, where p is prime integer and n is natural number, an irreducible polynomials of degree
n over Zp is needed. In order to prove that for any prime integer p and any natural number n, a
finite field with pn elements exists, it must be proved that the number of irreducible polynomial
of degree n over Zp is always positive.
Therefore, the main theorem of this article is about how many irreducible polynomials of degree
n over Zp exists. This is our main theorem:

Theorem 2.1 (Number of Irreducible Polynomials over Zp). The number of irreducible polyno-
mials of degree n over Zp, denoted by Ip(n), is:

Ip(n) =
1

n
·
∑

d|n
μ(d) · pn/d (2.1)

where μ is the Mobius function.

Definition of Mobius function is also given in (Ling and Xing, 2004). The proof of Theorem 2.1
is not given now because in order to prove it, it is necessary to prove some lemmas first. These
are the five lemmas (Lemma 2.2-2.6) that need to be proved, which some of them are based
on (Ling and Xing, 2004). Now the proofs of all those lemmas and the relation between them
will be given:

Lemma 2.2. Any element of Fpn is a root of an irreducible polynomial of degree d over Zp,
where d|n.

Proof. For any α ∈ Fpn , it can be found a polynomial f(x) ∈ Zp[x] of smallest degree such
that f(α) = 0. The polynomial f(x) is irreducible, because if it is reducible, then there will be a
polynomial of smaller degree such that α is its root, which contradicts with the smallest degree
condition. The set Zp(α) is defined as an extension field of Zp that contains α. Let deg (f(x)) =
d, it needs to be proven that d|n. From the smallest degree condition, for any g(x) ∈ Zp[x] with
deg g(x) < d, it is obtained that g(α) �= 0. Partitioning Zp(α) into its congruence classes, Zp(α)

will be a finite field with pd elements and contains both Zp and α. In other side, all elements
of Zp(α) are contained in Fpn since α ∈ Fpn and Zp is a subfield of Fpn . Therefore Zp(α) is a
subfield of Fpn and there is an inclusion Fpn ⊇ Zp(α) ⊇ Zp. If Zp(α) is a subfield of Fpn , then
the cardinality of Zp(α) must divides the cardinality of Fpn . The last statement means pd|pn,
which implies d|n.
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Lemma 2.3. Any irreducible polynomial of degree d over Zp which d|n divides xp
n − x.

Proof. From Theorem 2.1, if p(x) is an irreducible polynomial of degree d over Zp, then Zp[x]/〈p(x)〉
is a finite field with pd elements. Let x ∈ Zp[x]/〈p(x)〉, then x = x + 〈p(x)〉. Therefore
we have x2 = x2 + 〈p(x)〉, x3 = x3 + 〈p(x)〉, . . ., xd = xd + 〈p(x)〉. Moreover, if we write
p(x) = p0 + p1x+ p2x

2 + . . .+ pdx
d, then we get:

p(x) = p(x+〈p(x)〉) = (p0+p1x+p2x
2+ . . .+pdx

d)+〈p(x)〉 = p(x)+〈p(x)〉 = 0+〈p(x)〉. (2.2)

So, x ∈ Zp[x]/〈p(x)〉 is a root of p(x) in Zp[x]/〈p(x)〉. In other hand, x is a root of xp
d − x over

Fpd . In other words, xp
d − x and p(x) have common factor in Fpd [x].

Next we will show that xp
d − x and p(x) have common factor in Zp[x]. Suppose that xp

d − x

and p(x) have no common factor in Zp[x], we have gcd (xp
d − x, p(x)) = 1 in Zp[x]. Therefore,

there are g(x), h(x) ∈ Zp[x] such that g(x) · (xpd −x)+h(x) · p(x) = 1. Because Zp[x] ⊆ Fpd [x],
so g(x), h(x) ∈ Fpd [x]. That means gcd (xp

d − x, p(x)) = 1 in Fpd [x], which is equivalent with
xp

d −x and p(x) have no common factor in Fpd . It is contradiction with our previous result, so it
is true that xp

d − x and p(x) have common factor in Zp[x]. Because p(x) is irreducible over Zp

and its degree is smaller than pd, we get that p(x)|xpd −x. This means that all roots of p(x) are
also roots of xp

d − x in Fpd [x], which is equivalent with all roots of p(x) are contained in Fpd .
Because Fpd is a subfield of Fpn , we conclude that all roots of p(x) are contained in Fpn .

Lemma 2.4. Two different irreducible polynomials p(x), q(x) ∈ Zp[x] which deg (p(x))|n and
deg (q(x))|n have no common factor in Fpn [x].

Proof. Because both p(x) and q(x) are irreducible over Zp, they have no common factor in
Zp[x]. So we can find g(x), h(x) ∈ Zp[x] such that g(x) · p(x) + h(x) · q(x) = 1. Because
g(x), h(x) ∈ Fpn [x], this means gcd (p(x), q(x)) = 1 in Fpn [x], i.e. p(x) and q(x) have no
common factor in Fpn [x].

Lemma 2.5. (Ling and Xing, 2004). If Ip(d) denotes the number of irreducible polynomials of
degree d over Zp, then

∑
d|n d · Ip(d) = pn.

Proof. We consider the elements of Fpn as the roots of polynomial xp
n − x. From Lemma 2.2,

for any root α of xp
n − x, there is an irreducible polynomial f(x) over Zp such that f(α) = 0

and deg (f(x))|n. In other side, from Lemma 2.3, any irreducible polynomial of degree d over
Zp which d|n always divides xp

n − x. Since, from Lemma 2.4, any two different irreducible
polynomials over Zp have no common factor in Fpn , we can represent xp

n − x as a product of
all irreducible polynomial of degree d over Zp which d|n. Moreover we can write:

xp
n − x =

∏

p(x) irreducible
deg (p(x))|n

p(x). (2.3)
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Equalling the number of factors of left and right hand side, we will get an equality:

pn =
∑

d|n
d · Ip(d), (2.4)

where Ip(d) denotes the number of irreducible polynomials of degree d over Zp.

Lemma 2.6. (Ling and Xing, 2004). For any function H and h from N to Z, we have:

H(n) =
∑

d|n
h(d) ⇒ h(n) =

∑

d|n
μ(d) ·H(

n

d
). (2.5)

Proof. Write n = pk11 ·pk22 · . . . ·pkmm , where p1, p2, . . ., pm are m distinct prime integers. Consider
the form

∑
d|n h(d). Partial sum of

∑
d|n h(d) which does not contain h(n) are H(nd ), where d is

a factor of n and d �= 1. All partial sums H( n

pji
), where 1 ≤ j ≤ ki, are contained in the partial

sum H( n
pi
), for each i = 1, 2, . . . ,m. Therefore we can just consider all maximal partial sums

which do not contain h(n), those are H( n
p1
), H( n

p2
), . . ., H( n

pm
). But any two of those partial

sums H( n
pi
) and H( n

pj
) are intersected in H( n

pi·pj ), any three of those partial sums H( n
pi
), H( n

pj
)

and H( n
pk
) are intersected in H( n

pi·pj ·pk ), and so on. Using the inclusion-exclusion principle, we
get the formula:

H(n)− h(n) =
∑

p|n
p prime

H(np )−
∑

p1|n, p2|n, p1 �= p2

p1, p2 prime

H( n
p1·p2 )

+
∑

p1|n, p2|n, p3|n
p1, p2, p3 distinct primes

H( n
p1·p2·p3 )− . . .

+(−1)m+1
∑

p1|n, p2|n, . . . , pm|n
p1, p2, . . . , pm distinct primes

H( n
p1·p2·...·pm )

, (2.6)

or equivalently:

h(n) = H(n)−∑
p|n

p prime

H(np ) +
∑

p1|n, p2|n, p1 �= p2

p1, p2 prime

H( n
p1·p2 )

−∑
p1|n, p2|n, p3|n

p1, p2, p3 distinct primes

H( n
p1·p2·p3 ) + . . .

+(−1)m+1
∑

p1|n, p2|n, . . . , pm|n
p1, p2, . . . , pm distinct primes

H( n
p1·p2·...·pm )

, (2.7)

Remember that μ(p1 · p2 · . . . · pk) = (−1)k, where p1, p2, . . ., pk are distinct primes and
μ(p2 · q) = 0, where p is a prime integer. In other hand, contribution of H( n

p2·q ), where p is
a prime integer and p2 · q|n, are ignored. Therefore, we can formulate above equation in the
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form of Mobius function as below:

h(n) = μ(1) ·H(n1 ) +
∑

p|n
p prime

μ(p) ·H(np ) +
∑

p1|n, p2|n, p1 �= p2

p1, p2 prime

μ(p1 · p2) ·H( n
p1·p2 )

+
∑

p1|n, p2|n, p3|n
p1, p2, p3 distinct primes

μ(p1 · p2 · p3) ·H( n
p1·p2·p3 ) + . . .

+
∑

p1|n, p2|n, . . . , pm|n
p1, p2, . . . , pm distinct primes

μ(p1 · p2 · . . . · pm) ·H( n
p1·p2·...·pm )

, (2.8)

and the proof is completed.

Proof of Theorem 2.1 It is wanted to be shown that Ip(n) = 1
n · ∑d|n μ(d) · pn/d. First, from

Lemma 2.5, we have pn =
∑

d|n d · Ip(d). Let H(n) = pn and h(n) = n · Ip(n), that equation
becomes H(n) =

∑
d|n h(d). From Lemma 2.6, it will imply:

h(n) =
∑

d|n
μ(d) ·H(

n

d
) ⇔ n · Ip(n) =

∑

d|n
μ(d) · pn/d ⇔ Ip(n) =

1

n
·
∑

d|n
μ(d) · pn/d, (2.9)

and it completes the proof.

�

One can show that for any natural number n, Ip(n) is always a natural number. This means,
for any natural number n, at least one irreducible polynomial of degree n over Zp can be found.
Therefore, a finite field with pn elements always exists.

3 Conclusion

It has been proved that the number of irreducible polynomials of degree n over finite field Zp is
equal to 1

n · ∑d|n μ(d) · pn/d, where μ is the Mobius function. Because that number is always
a natural number, so it guarantees the existence of irreducible polynomial p(x) of degree n

over Zp. Thus, Zp[x]/〈p(x)〉 becomes a finite field with pn elements. This implies that a finite
field with pn elements always exists, for any prime integer p and any natural number n. This
fact is usually just used in some book about finite fields and its applications, such as (Ling and
Xing, 2004), but seldom to be proven.
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