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Solving Diophantine Equation x? + y? = z? in M,,(Z) Using a
Diagonalization Method

Dr. Mohamad Eyad Charabati

Department of Mathematics — Faculty of Science — Homs University

Dr. Basel Hamdo Alarnous

Department of Mathematics — Faculty of Science — Homs University

Abstract

We study in this paper the triple of integer matrices that satisfies
the sum of squares of the first and second matrices is equal to the square

of the third one. We call this triple by matrix Pythagorean triple.

We study the generation of new matrix Pythagorean triple by
another triple and then the ability to find this triple by one matrix in the

following cases:
1. Diagonal integer matrix

2.Diagonalizable matrix with integer eigenvalues and its eigenvectors

matrix has determinant +1or —1.

Key Words:

The Matrix Pythagorean Triple — Diagonal matrix — Diagonalizable matrix.
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A Study on the Algebraic Structure of Pythagorean Quintuples and
Their Use in Generating Pythagorean Triples

Abstract

In this research, we studied the structure of Pythagorean
Quintuples (PPs,x), demonstrating that this structure possesses an
identity element. We identified the invertible elements with respect to the
operation x and employed the concept of a semi-inverse to solve

equations involving the % operation.

We developed methods for generating Pythagorean Quintuples
from Pythagorean Quadruples, generating Quintuples from Pythagorean
Triples, and finally, methods for generating new Pythagorean Triples from

existing ones through a closed operation ©.

Keywords:

Pythagorean Quintuple, Pythagorean Quadruple, Pythagorean Triple,

Algebraic Structure, Semigroup, Identity Element, Semi-inverse.
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Effect of chromium doping on the structural properties of strontium
fluoride compound

0. Alaboush!, M.Diab2, A.Khoudro?

Abstract

Strontium  fluoride powder samples doped with different
concentrations of nickel were prepared using a solid—state reaction
method. Strontium fluoride powder samples doped with different
concentrations of Ni were prepared by solid—state reaction method. The
samples were characterized by differential temperature analysis (DTA), X-
ray diffraction  (XRD), infrared spectroscopy (FT-IR), and
photoluminescence (PL). The samples were annealed at 400°C for 6 h.
The structural properties of pure and doped strontium fluoride samples
were studied. They showed face-centered cubic (FCC) crystal structure
belonging to the (Fd3m) space group. The crystal lattice constant and unit
cell volume of pure SrF2 were calculated and its preferred orientation was
(111). The grain size of different samples was calculated using Debye-

Scherrer relation. It was found that the crystal grain size increased with

1 PhD student: Department of physics: Faculty of Science-Al-Baath university, Syria

2 Prof the physics: Department of physics -Faculty of Science-Al-Baath University, Syria

3 Prof the physics: Department of physics -Faculty of Science- Tishreen University, Syria
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increasing Ni doping ratio. The appearance of additional peaks at (0.5
wt%) Ni doping was attributed to (NiO) compound. The infrared spectra
showed new absorption bands when doped with nickel at different ratios.
When doped with nickel at a ratio of (0.5 wt%), the absorption bands
indicating the association of nickel with strontium fluoride disappeared and
a new band appeared indicating the formation of nickel oxide. The
presence of an emission peak at a wavelength of Aem = 470 nm, where
the strongest emission of fluorescence was when doped with nickel at a

ratio of (0.45 wt%) for excitation at a wavelength of Aexc = 200 nm.

Keywords: powder, SrF2, solid state reaction, Structural properties, DTA,
XRD
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! (222)
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-(SrF2: 96-900-9044) Zuaall AUl ae Golaiy Jaladal)
+(FCC) osmsll 83 pain dyunSa )5k Ay (385 (A o spuailindl 28 )5l
el Gt 5 A o sal il a5l (Sl Apiad) A 2l luld e B2V
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a=dVhZ + kZ + 2 2)

[13] 4ally tary @3 Lag 40300 5385 ans ol
V=a3 (3)

abanl) 303l Caalia die (gl umewDJ)m\e;;Cuﬂ_u\ea
0.944
- B cosb (4)
A Al gl B lalaall (e O ledasy) 4l £ 4yl A0 B Jlast) pass N

(141 (6) 5 (5) el alasinly Galadl 2 hail) Cinla (e Lpaadai)

0

et CZS (5)
n

6= D2 (6)

:QT IGITEN
caa el Gsle (565 Lavie leDAW) (e (V) aall aey Jile 0
cabaad) B2 Caaiie die HLab)ll aals A Al Caaiia (e :f
gl Al 10
Aglan 3wl (2) Jsandl cy
AN SIF2 Cal Vo g a gdpgg 520 on IS a (2) dsiad

a(4°) dp (A°) | 26(°) (hkl)
5.753 3.32134  31.248  (111)
5.757 2.87869  36.207 (020

5.769 2.03979  52.020  (022)
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5.774 1.74107  61.830  (131)

5.775 1.66715  64.898  (222)

5.779 1.44474 76507 (040)
a=5768(A)

V = 191.904(4°)3
A gl il 38 I D, B, E, 6 e ISl (3) Jsall s

A sl 31,58 a0 D, B8, 8 o S b (3) Jsaad

8 x 1015

50.807
27.839
24.888
40.321
60.954
33.781

£x1073 D(nm) B 20
94.764 4.436 0.3936 31.248
70.147 5.993 0.2952 36.207
66.325 6.339 0.2952 52.020
84.420 4.980 0.3936 61.830
103.796 4.050 0.492 64.898
77.271 5.441 0.3936 76.507

D =5.207nm , § = 39.765 , £« = 82.787

Sl el o g il 3y ols (S pal Al Aa) 2 )at) Jakada (2) JSaN G
.(4h) 5245 (400 °C) as,all xie dajally (0.1 %) Ay
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pell aBlse B Akl ALl (ggm palll (3 maaly jpat AL JISEYT 3 1aa3 o
2yl Cal e aaill e o LS el pus Ao Jy lea AoV b W) eas
J15] 8 g il

oy el o ganai)ial) 2y 588 S el AEN iy bl aas ad (4) Jsandl
LAl pe ddlisg

poseaiieal) 3y 5th Spal ASedd) by okl paa b (4) Jgand

X wt% a(A°) V(A°)3 D(nm)
0.1 5.765 191.559 6.374
0.15 5.744 189.498 6.999
0.2 5.716 186.764 7.767
0.25 5.690 184.265 7.776
0.3 5.655 180.928 8.381
0.35 5.630 178.492 8.644
0.4 5.612 176.810 9.074
0.45 5.584 174.244 9.672
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(SrF5:0.5Ni) dlaad Lbuad) dai) zlpd) i (11) o)
Lae %0.5 Loty Jl) 430 vie Glldg Ldla) add pels peilill Jaadall (e Jaady
She Gl O e LB Jaiadll GlSal e Gailliy JAT sk s e dy
sl e (43.643)(,50.837), (74.748) W30 abadl (111) (020) (022) aeil
&= (NiO: 96-101-0094) Zumayall Al ae il Loy (NIO) Sal 2503 Ll
(SrF2: 96~ Apayall Ailhdl e G3il5y Lay asmh i) 2)5lal 328ell Al il ¢ sy
sassl Hoha JS Al 23 adde <Ly .900-9044)
A(SrF2:0.5N) Al V 5a s dpgg 520 e IS a8 (5) sl G
(SrF2:0.5Ni) &l V g a g dppy 920 oa JS pd (5) Jsaad)
a(A°) Ay (A°) 20(°) (hkl)
5.717 3.301 31.447 (111)
020

5.739 2.869 36328  (020)
5.740 2.029  52.311  (022)
(131)

5.750 1.734 62.117 131
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5.756 1.662 65.140 (222)
5.766 1.441 76.717 (040)
a=>5.745(4A")

V =189.578(4°)3
(SrF2:0.5Nj)) a3 D, B, €, 8 3o IS a8 (6) Jsanll sy
(SrF2:0.5Ni) leal D, B, £, 8 o JS ad (6) Jgaall

5 x 1015 £x1073 D(nm) B 20
50.758 94.718 4.439 0.394 31.447
27.820 70.122 5.995 0.295 36.328
24.827 66.243 6.347 0.295 52.311
40.200 84.294 4.988 0.394 62.117
60.789 103.656 4.056 0.492 65.140
33.684 77.160 5.449 0.394 76.717

D =5.212nm , 6 = 39.680 , £ = 82.699
e BLEY) s ANV RN iy cle S GBS slall aas e JS 5 ansg

i) callaladall Wl
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Analysis of temperature dependent current and voltage
characteristics and extraction of series resistance in Cu/Zn0/Al
Schottky diodes

Abstract

In this research, we analyze the current-voltage (I-V) measurements
performed on Cu/ZnO/Al Schottky diodes at temperatures of
(27 — 200 — 400°C). Based on the TE theory, the forward bias [ — V
characteristic was analyzed to extract the Schottky diode constants for
the Cu/Zn0/Al Schottky diode. It was observed that the potential barrier
increased with increasing temperature up to 200°C. and then started
to decrease. It was also found to be inversely related to the saturation
current, while the ideality factor increased. Compared with Cheung and
Cheung's method for extracting the series resistance, it was observed
that the series resistance and potential barrier decreased with increasing
temperature, and the ideality factor increased. This is attributed to the
presence of inhomogeneity in the barrier height. The variations of the
series resistance and potential barrier height were studied according to
the TE theory, and the results were consistent with those of Cheung

and Cheung. The study was carried out based on Norde's theory and

the values of series resistance and potential barrier were obtained which
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were much smaller than the values in Cheung and Cheung's theory and

in good agreement with TE theory in ideality factor values.

Keywords: Schottky diode, zinc oxide, Cheung's theorem, Norde's
theorem, thermionic emission (TE) theory, ideality factor, series resistance,

potential barrier, (I — V) characteristic.
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A Study of Minimal Generating Sets of an Abelian Group
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Abstract

The aim of this paper is to study minimal generating sets of an abelian
group and S —independent sets, in addition to examining the effect of the
concept of independence, in its various forms, on the generating set of
the abelian group, since an abelian group that has a generating set has
important properties that distinguish it from non—-isomorphic ones. We also
studied minimal generating sets of (I ,+) and finite cyclic groups.
Additionally, we found minimal generating sets of free abelian groups;
however, these sets don’t form a free basis. Finally, we determine minimal

generating sets of ([,+).
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Independent set, Basis, Free Basis.
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