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Synthesis and characterization of
MgNi,.,Cr,O, compound
and studying the effect of adding
magnesium on its structural properties

Weaam Abdulkader Akkad® - 1brahim Ismaeel® - Adnan Kodlaa®

(1) PH.D. degree student in Al-baath Univ. (2) Prof. Dr. in Ingoranic Chemistry
- Faculty of Science at Al-Baath University (3) Prof. Dr. in Quantum
Chemistry- Faculty of Science at Al-Baath University.

Abstract:

In this research, the Mg,Ni,,Cr,0O, compound was synthesized by
the ceramic method, where x=0.07. The compound was incinerated
at 1000°C and its results were compared with the nickel chromite
compound NiCr,0,4 which prepared at the same temperature. X-ray
diffraction patterns that illuminate the prepared magnesium-doped
nickel chromite crystallized according to a cubic structure of the
AB,0, spinel system without any change in the crystal structure.
The value of the crystal lattice constant of the nickel chromite
compound before doping was a = 8.24496A and after doping with
magnesium was a=8.2321A. Then the experimental density was
calculated for both compounds, and finally we supported the
experimental results with FIT-IR infrared patterns, which matched
the XRD results.

Keywords: ceramic method - spinel - MgyNi;.4Cr,0,.
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10004C
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4000 -

3000 - ‘

2000 -
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0
20 30 40 50 &0 70 80 S0

AL puaaal (NICP02) ISl 58 S0l Bl A g ol e 5(3) S0
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[231271] & @i dumasal &) aa (3) JSE) 3 An3ll padll il
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Sl Bl 15 ISl Canng S S5 Ryl Bad £(1) sl

21.036 20 111 50.94 20 400
35.302 55 220 | 63.494 20 422
41.755 | 100 311 | 67.836 35 511
43.574 5 222 | 74.842 50 440
Cubic a=8.316(A) V=575.10(3*)  S.G:Fd3m(227)
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3 42.25 100 2481896339 | 25009818 | 16234268 | 11 | 311 |8.231519
4 44.15 1239 238008917 | 240998989 | 17652798 | 12 | 202 [8.244871
5 51.65 1486 2053342363 | 2.08001171 | 2371.7956 | 16 | 400 |8.213369
6 64.05 1037 1686786993 | 169999434 | 3514.6292 | 24 | 422 [8.263535
7 68.45 29.19 1500353301 | 160300294 | 3953.7825 | 27 | 511 |8.263718
8 75.25 47.16 1465189957 | 147199872 | 4658.1357 | 32 | 440 [8.288366
a=8.24496
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cm3
226.69 (ngl—gl)

7 =
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ulYl L aan (V) clegdl s (N) aolll Jgiall sl (M) s
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ST 8y3 ()50
Aphll AN ded Ll oy dblall Abbed) 8 msas 228 7 dad Jlagiul
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pr = 5.372 gr/cm?
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6h s (1000°C)

a Vv PE z pr , L
A A)3 (gr/cm® (gr/cm’) (nm)
8.244967 560.4886 5.241 8 5.372 23.18 [3]

e Aed Gl b gl ADle e Qpuaaddl Al aas 45)laa
Caly 5 [3] aasall (B35 dusendll Aaill e Jan Ay 8(23.10M) slal
Sl e )€ Aal Al 2aiY) 2zl Jadade Cinn L Laawy (24nM)
J<al e oS5 6h 32 1000°C dauall vie X=0.07 oy aspyiaally dliall
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|

T T 1
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|
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(x=0.07) Aty o soyiially oliiall JSil) Caag S Syl Aipndd) 4asY) =il Jalaiia 3(4)JSAY)
.6h 3241 (1000°C) dayall sie 3xSaal ) 48, Hhlly juasal)
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O Lo Al pspyirally SLaA Ul Ciag S ol Ehat¥) Uls) o e o
Al ol L B o3 Aaa e Giailly lbe G5 dapsld) Slsied
(4) Jsall (b LS e Uad¥ls oyl
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1 21.95 5.28 4.698402625 | 453.0013947 3 111 [ 8.1378721
2 35.85 31 2.906325402 | 1183.89047 8 220 | 8.2203296
3 42.25 100 2.481896339 | 1623.426844 11 311 [ 8.2315189
4 44.25 7.59 2.374979578 [ 1772.883675 12 222 | 8.2271706
5 51.45 18.78 2.060777424 | 2354.712146 16 400 | 8.2431097
6 64.05 13.48 1.686786993 | 3514.629204 24 422 | 8.2635349
7 68.45 40.05 1.590353301 | 3953.782464 27 511 | 8.2637182
8 75.45 44.26 1.461882029 | 4679.240264 32 440 | 8.2696536
a=8.2321
(2) @l s Z 32al6) 180 8 é:ual\ e ol Lidd
T _ _
5.285 (Cgﬁ) x 6.022 x 1023 (mol~1) x 557.871 x 10~2*(cm?)
7= 7
224276 (—
mol

= 7.887642641 = 8

il 5 Agylall A8ESH Aad Lyl gy (1) Aobeall 8 peymam 3028 Z e Jlaiinaly

A8 Ayl cillaall 482 cudiy Les Auwyaill Lall (e laa Al L genal) dagll

Al Alal saay Laal

pr = 5.3407 gr/cm3
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10000
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I

2000 -
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Synthesis of CaTiO; compound and studying

its structural and electrical properties

Fatima AlShiekh”, Dr. Abla Al-Zoubi ", Dr. Nasser Saad Al-Din~
University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract:

The CaTiO; (CTO)ceramic compound was prepared from TiO, and
CaO using the conventional solid-state reaction method. The structural
properties of primary oxides and CaTi0O; compound were studied using
X-ray diffraction (XRD) technique. The synthesis temperature of
CaTiO;was determined to be 1100°C. X-ray diffraction patterns at
temperature 900 °C showed phase transformation of TiO, from anatase
to rutile phase. The results showed that the prepared CaTiO;compound
crystallizes in an orthorhombic structure and belongs to Pnma(62) space
group. The lattice constants of CTO compound were calculated and they
were a = 5.363A b =7.581A c=5.400A. It was found that the
volume of unit cell was V = 219.523(A)3.

The grain size of the compound that annealed at 1100°C was calculated
and it was about D = 26.701 nm. The results showed that there is a
compressive strain in the prepared compound. The changes in electrical
resistance of CaTiO as a funcation of temperature were studied in the
rang (660 —810)°K. It was found that the compound exhibits.
Semiconductor within this field. The activation energy of CaTiO3 was
calculated and it was E, = 0.949 eV.

Key words: Solid-state reaction - Perovskite - CaTiO; -
Orthorhombic structure - grain size.

*Master's Student in dense Matter Physics at-Baath university,Syria.

**Dr.in Optoelectronics-faculty of science at -Baath university.
***Pro.Dr. in Solid state electronics-faculty of science at Al-Baath university.
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1 h? k% 2

i T atrta
P ARl (e Liad a) 5ang aas ils

V = abc

sl CaTiOs «all Shie GEs dpg 5 260 e IS @28 (2) dsaadl o
(1100 °C) syl dayo xie okl

26° At (A°) (hk)
27.299 3.790 (020)
38.905 2.686 (002)
43.917 2.392 (102)
47.846 2.206 (022)
52.158 2.035 (122)
56.066 1.903 (202)
64.475 1.677 (311)
69.919 1.561 (240)
70.472 1.550 (123)
82.538 1.356 (400)
83.165 1.348 (242)
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(@ =5.363 F pmaall Syl Dguaall A5l A8l Culg a8 il
iyp a5 (c =5.400 F 0.024); (b = 7.581 F0.06 A) ;5 0.079 A)

11,2151 gaball (mnss gyl 8Ll (5

el JlaeY1 (any ae Liadls 43yl (3) Jsandl G

a(A’) b(A") c(A)

lilee 5.363 7.581 5.400
nayall 23U 5.442 7.641 5.380
[1] 5.367 7.635 5.436

[2] 5.367 7.643 5.443

[15] 5.379 7.639 5.436

(V = 219.523(A)3) 145k aiaid il ula) 080 53n anan Clon
o2y CaTiO5Syall Apalu) A0al) sany anag dysll) 403N )i o Ol
.(1200°C) dayall sy (900°C) dsyall wie 4l Ly (e

Glays die juasall Call Blal) sang anay ) sll) A< il (4) Jsasd) G

Adiaa s
TCO [ a@) | b)) [ ca) [ vy
900 5.323 7.598 5.442 220.064
1000 5.354 7.609 5.412 220.485
1100 5.363 7.581 5.400 219.523
1200 5.437 7.578 5.344 220.183
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Aagd ae S JS8 joa pd Al A g il o (4) dsaad) e B2l

dadh ol saly) cleas oSl 7l add adlse = L3l ade Cana cllg 3l
aaa Clia Jal ge (FWHM) Wad Coaiia die zhatV) add (mje Gl o
il cplele U A8 et wag Com csalall 8 Jladly dyslll byl
Agysl) byl ana il daas 2ty L Suil) JleddY s Ayl Glgaal) aaa lea
Cagla 8 3daa Sl Zaill ()5 A arl) cligell )yt Gililal 3 Sl Jleit )y

t 1 gl B Liaye L) 421 e

B= ﬁcrystallite + Bstrain
Ayshll il S C‘:‘u‘ -l T Bstrain 3 ﬁcrystallite S
J16] s all e Lé.\...“..l\ Jleaiyg
adalaay ﬂcrystallite tmall )Ll Gl = O C—‘L—m -l <5J°"-’
:[6,17] =3l e Scherrer

kA
lgcrystallite = m

4aiN) dase Jsda A Aol cilyall Jasssll aaall D g & s ) Aysly O G
canlsl L (sl i K 5

ylally Sadl) Jsd) e gl (agyaill aay ety
Bstrain = 4€sin6

gyl Al 8 Jlad) £ Cu
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sl sl ana e gsiad Al haall 4D e Jpaaall oSa U,
(18] V) sadll e iyl
A .
Bcosf =E+4£sm9

Gladara pladiuly 3y lanall liiall 8 Jladi¥lg 4y olll Gluall aas 2u0a0 o5
e sin O ANy Beosh sl Clisiall auy & Eua i) 4xY1 z )il
rie aldl CaTiOz wSyall 4esin O ANy Beosh iy (6) JE) cpu

.(1100°C) sl

m  fcosO
6.0x10° - —— Linear Fit

4.0x10°
?,’, Equation y =a+ b*x
S ] |Weight No Weighting
@ Residual Sum 1.64322E- " .
of Squares 6

2.0x10° - | Pearson's r -0.86154
Adj. R-Square  0.69929

Value Standard Er
Intercept  0.0067 6.51981E-4
Slope -0.001 3.44253E-4
0.0 T T T T T i
1.0 15 4sin® 2.0 25

dapall aie ald) CaTiOz S yall 4esin B AN Bcosh @yt (6) JSi
(1100°0)
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o5 (8= —0.001) Lslose 0S5 Galadl Lol Jadl) Jue (e Jai¥) Gl o3

bl Juiil g Jualad) Jaay) of Al 5yl Js.26.701 nm)

(11T 4aY) A alasinly CaTiOz oS pall 4yplail) A0S Clus

_ /M

Pth = W
sie :Z 5l saag aan iV 5 (6.0622 X 1023) 5,0l aae :Na i
G aas Ll e Sall Adiall ALY 1M 5 4 (gslaiy Al Baay b gaall
(pg = 4114 gr/cm?)
Sl L) A8 (gsinal Salal) Arpal) S o Wiy ailh (2 = 4) of Ly
:‘éfzf\

Ca,Tiy 045
Brdie Adly anilis @3 s asrallS @bl ag)l Ao (gsiad saalll alal) o
copanS sl 35
Gl g 30 ad) Aoy AV Al g da glial) <) ks A o -4-4
:CaTi0; S all apdiil) 48U

e L Cum epphyall Al S jlmaal) o pall 43l eSl) daglial) dadys o3
Aoli s cwilS 1) Lad salal domds Ao Copill e gl de i) dalaall 2
Al e i sliall 3235 Al 5eSl) Jalsll d Jile o JAl caual gl of (ana
Llae S8 5)all 4l lig iV G Glaabiaill cuv @l lhall dayn byl
Aasliall i J81 Calal 4l cpa 8 edsld) Al gl AL
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) S Llae e g SN JUES) Gy b 3lhall s ¢ Lyl 4500,eS)

AL Dlias 8 g SN S sl s B dliac

(660 — b= Jlae Gamin el o s (A Bpaimnall Glil) Gdth o5
Agslutie alaalyy Ao ASLa il (alydl JS& e S a3 3l (810)°C
Cassy lab galin alatiuls (ol ()8 (A Lllaaly daee LDla aladiuly Ly
o Jmadi s Aall (e Al g (gha (el plasily Bliall daps (s

phall dajal i€ 4l el desladl)
Jle pmn Bl Ao A2 CaTiO5 pull el gl s Ay o

10°K 35k (660 — 810)°K syl cilay

@l Jlsall e CaTiO; S jall AilyeSH dasliall ard (5) Jsaadl oy
(660 — 810) °K

T(°K) R(MQ) T(°K) R(MQ)
660 1892 740 283
670 1670 750 238
680 1221 760 194
690 975 770 167
700 855 780 144
710 663 790 140
720 502 800 138
730 391 810 137
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2000 - —a— CaTiO
. 3'
o
1500 |-
i _\
1000 | .
\.
\_\
500 |- o
~
_
_
Tl —pg g m
0 N 1 N 1 N 1
650 00 pegy 750 800

T shall Gyl S CaTiOz Spall R Al dagliall clyss (7) JSal

gLl il i o3 fas B Al (o8 Baglial) o (f (7) L (e Jandls
5 g J3U Caad b Al CaTiO; Sl of (e Jay 13ag 5y)al) Ao
(19 A1 A8l Ty 5yal Ay e ol S5 A5l e deslidl)

Ry = Ry efa/KeT
Leanll 48l Ey 5 siall die 28L5eS0) daslid) Ry 5 4il5eS) dasliad) Ry sus

Bl dan T 5 glaiils i Kp
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ABL) e sl 3] s Ll e Sl (S 5 IRy (om Aka)) sy
58 LS Eg /Kp aiaddl ball e (e By sl Cuga Ahad 28] Lehsas

+(8) Sl eaase
(8) JSal e aads .CaTiO; Syall = AN InRy i (8) S ooy
Lo dl) A8la dad o Joanll 5 So i aiiie g Sl ) o
(Eq = dsbse Sy Sl b AW Jw o (Activation energy)

4] aosdd) (e i 25 0.949 eV)

— Fit
25 .

|
20r W

30

& 15| Equation y =a+ b*x
et Weight No Weighting
- Residual Sum 0.16431
10 b of Squares
Pearson's r 0.99329
Adj. R-Square 0.9856
5 Value Standard E
A Intercept 4.73895 0.48929
Slope 11002.78 355.29785
0 " | N | N | N | N | N |

0.00126 0.00132 0.00138 0.00144 0.00150 0.00156
UT(K™Y)
CaTiOs Syl = ANy IRy s (8) J<a
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claliiiud) g Al

A @l Gleall g llaaa) 2k sadiuly CaTiOs Syell ¢ libaaal 55 —1

Jand b Aeadiuaal) 55aY) BALR ae 4)Eall dcaiiiall dalady|
Akl sy

oig Al Al (35 5Ly asrnllSH ST of XRD il iy =2
Gdy ity aslill 23Sl 3l iy « Fm3m(225) 42l de senall
. (I41/amd) &g de sanall aiiyg el Ayl 4

o3k e sl 2l S (gy0da st Cugaa Agid) il cuiy =3
(900 — 1000)°C @yl Jlaall 3 Jigyll sk ) SLLYI

.(1100°C) <s\S CaTiOs oSyall Bl g likaa) 5y days o) 20y —4

@hall Jlaal e Ll dina Ayl Ay lliay Sl of 2a5 =5
.(900 — 1200)°C

.CaTiO3 S yall Aol Al b el Jlail 35a5 coi =6

(660 — yhall Jlaall e Jib Caai dllis CaTiO3 Syl elluy —7
.810)°K

.(E; = 0.949 eV) CaTiO3 S all Japiinil) 48l 4 <l -8
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Idempotent and Regular Elements

Eaman Al-Khouja®  Hamza Hakmi®  Eman Alhaj Jasem®

Abstract

The set of unite elements in any ring are considered from most
important elements, and the sets of idempotent elements and
regular elements are in the second order relation to the importance.

Also, there is a strong relation between the idempotent elements
and regular elements, where every idempotent element is regular,
and every regular element generates idempotent element related it.
In addition to that, the sets of idempotent elements and regular
elements are not studied enough.

For example, the set of idempotent (regular) elements are closed
related addition and multiplication are considered open problems.

Furthermore, in this paper we give an example of a module M
over the integers ring Z, its endomorphism ring S =End; (M)
contains two non-regular elements o, e Ssuchthat f =a+ f €S
Is a regular element. This problem is one from the most important
problems in rings theory.

In section (2) from this paper, we study a lot of conditions which
for it, if the sum of two elements of some ring is idempotent, then
every one of two elements is idempotent. We obtain new results
about this problem.

In section (3) from this paper, we study a lot of conditions which
for it, if the sum of two elements of some ring is regular, then every
one of two elements is regular. We obtain new results about this
problem.

Key Words: Idempotent element, Regular element, Regular ring.
2020 Mathematical Subject Classification: 16D10,16D40,16D80,16D90.

! Professor, Department of Mathematics Al-Baath University.
2 Professor, Department of Mathematics Damascus University.
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Synthesis of Aromatic p - di Ketone
Derivative and Studying some of its
Physical and Biological Properties

Huda Abd alhameed *, Dr. Mohammad keshe **, Dr. Rash Alabbas **

Abstract

In this paper, the propyl benzoate has reacted with
acetophenone was carried out to prepare 1,3-diphenylpropane 1,3-
dione using appropriate conditions, where a homogeneous basic
catalyst (Tetrabutylammonium hydroxide) was used with a molar
ratio (1:1) (propyl benzoate: acetophenone), at a temperature of
45°C and a reaction time of 6 hours. the desired product was
obtained with high selectivity and high yield (63%). After that,
some physical properties of the reaction product were determined
by measuring the turbidity and density of the aqueous solution.

After that, the biological activity of the product was studied
on two types of bacteria "positive and negative gram” and
compared it with a reference substance "gentamicin”, The results of
the study show an average ability to inhibit the growth of negative
bacteria and a better ability to inhibit the growth of positive bacteria
at the concentrations studied compared to the reference substance
(gentamycin).

The reaction followed by using thin layer chromatography
(TLC)« then the product was separated and purified, the molecular
structures have determinate by spectroscopy methods FT- IR, *H-
NMR, ®*C-NMR.

Key words: B-diketones - dibenzoylmethane - acetophenone - propyl benzoate.
*) Master Student: Department of chemistry (Organic Chemistry) - Faculty of
science-Albaath university Homs - Syria

**) Doctor of Organic Chemistry: Department of chemistry - Faculty of
science- Albaath university Homs-Syria.
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Lieb_ Thirring inequality on Heisenberg
group

Abstract

In this work we consider the first Heisenberg group H and study
spectral properties of the Dirichlet sub_Laplacian, also known as
Heisenberg Laplacian, which is a sum of squares differential
operator of left_invariant vector fields on the first Heisenberg
group. In particular, we will prove the Lieb_Thirring inequality on
Heisenberg group, and we study this inequality by using Birman_
Shwinger principle, which reduces the problem of estimating
negative eigenvalues of an unbounded operator to the problem of

estimating eigenvalues of a compact operator.

Key Words:

Heisenberg group, Heisenberg Laplacian, eigenvalues,
Lieb_Thirring inequality, Birman_ Shwinger principle.
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S il dilaiall alglall 5 ABL Slsall AS a5 15!

Clfisa goane 4l € N JaY 0,10l cilfilaay) 6 GO ive Cijal

S ass 23 5l (e Bl
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-

: A4l ( the compact embedding ) galidl ekl ¢
H3 (2) - L*(2)
—Ap 1481 aall e Aallite jue doage Al _Ja,_,
W}y = @}

D Sisall Cada (5 o multiplicity) lese Ll g 2l 038 S5 2 G
AU 8 81 Ak 4l lakaiie —A, L

ol 1G5ilSae B AalY pstlia 1.2

T iS5al 48l g sene 0o 3l (the Hamiltonian) isilelgdl of alas
:(the potential energy) V ileall dalKll 43Ul 5 (The Kinetic energy)

[1]

H=T+V (1.2)

_P V(x) (1.3)
2m

M\mm)“*—(-‘)ﬂ‘upq;
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(1.2) A (e a3l 5 AaPU amlial) iy (V1S
[9] :(The Schrodinger operator) jiag & yiga :1.2.1 iyl

AAl LS g o Lasy AV 2 (1.3) Al 3 p Al LaS aingd Jadiad

e Jrand (it DL il sa B Cus (MOmMentum operator)
oS dia (8 ety (e arald  Jsikelel)

hZ
H=—-——A+V(x) (1.4)

2m
[9] :(pushliiall jiiagyd Jiga :1.2.2 ciyps
DAL andalinagyeS Jia B i e (gpniie pnend Jigiilell any

(V- AW) N
2m

V(x) (1.5)

(V- Aw)”

. hz B . SR
2 (14) G — A gl L daiy S

the electric (scalar) (ol ) Sy osll oy VIR™ - R
potential

The magnetic (vector) (exial) owdalizall (58l 4 A:R™ = R"
potential
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[12],[8], [6] :(42iad) ) (wshaliiall &ygast) :1.2.3 iyt
: sy Cusy (CONstant magnetic field) Gt Ludalies Yis B > 0 (S

V.E=0

Ay A, A,
_ (0 OAN (A, E)le)
*\oy ~ "oz 9z ox
d A dA
+ 2 Y .
ox dy
sl il iy 13
B x By
Ay =75 A=-5 A=0
:Ji
A, =Bx , Ay =0, A,=0
:ji
A, =0, A, =-By, A, =0
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[14] :(Landau levels) ga¥ cligw :1.2.4 iyl
(e bline Jia 3 05y ASa alay) ALl dall o gy Gl )
AL axdy Aila g e ihlae e B)le A

1
E,=ho, (n+ —)

2
_ 1B .
¢ T e
Gl f 5l A A M 5 Z bWV (& owbline Jis 4 B
cyclotron sl 23,50 @ oot 5 epmsiall DL il ya h = % R
frequency)

Lodies ch 0, oo 48l Cigla 8 550aally Aalaiic Lo 22k 48 o asi Cu
A ) A e Lo a5 Aias Aa g€ Al o e Jiass n = 0 0sS

el

[12], [8], [6] 1l (puuliia Jin (b 4lins _ ¥ jisa 1.3

The Dirichlet_ Laplacian in a constant magnetic field

5 g3 g O (o) Bl A b cwlaliie Jis 8 Adliyn oY Sige ()
oo @l slaled Laal of Lol LS egunla (oY gl Laals (il<a i
(s she amyfomla e o Jomni Ll 23ed) sl jviad Jieas
Gl el Jaall A0la 850 he Agall A5l A Jany e 1aa
oile el Ly 8 lewratinl

Jin iy GO e il 5 capae Q€ R? Gl all
AUl Jank gl ulaline
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H(A):= (iV + A(x))? (1.6)

xi= (x5, 71) € R? oY enial 03aS) 5 A () 1= 2 (= 31, %1) S
curl A =B &~y 36 B>0

:(The spectral decomposition) 4sduall 455 .1.4

[51[15] :1.4.1 dgass

S 4w e (orthogonal — projection) ssleiadll bivddl ga Py p oS3
K ) dalgal

S Bl wblae Jas 3 Y agkld B2k —1) , k€N
S5l Py p(x,y) (the integral kernel) el slsall osaly ¢ L2(R?)
1Al 3Uara Py p

B -iBxxy _Blx—yl? Blx — y|?
Li-1 <— (1.7)

Prply) = 5—c 2 4 5
2 debidl b — 1 450 e Laguerre W agaa 3,50 Ly g ey Cas
Pdany Y, Ly, (0) =1

[ e (JolPesCo )| dy) dx = [ ,(f g Pis (6, %) Pes(y, %) dx)dy

B
= [, Ps(y,y)dy = > 14l (1.8)
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[7],[10], [13]: g clfise Ja¥ Lieb Thirring 4ilss .1.5
LT (Lieb_ Thirring inequality for Schrédinger operator)
e 0sS aV G [2(RM) GH= — A+ V JKElL jaing b jise oS
«(Smooth bounded non_ positive potential) R* e oalals dgna (g
2 — A+ V isall 0L Aglal a6l JaY siaw Lieb_ Thirring dlse o)
— A+ VILAN @l gls V=V, + V. 05% baie 4 4Dl caa o
A ddalloda 3 g0 — A=V pall A0 adlly oY) (e sasaas 05
0l 3 el V0 Jasd (L) e3all (6K um cLieb_ Thirring dulie alasid
Glausie Ja¥ aad A LT Ailoe aladiul — A — V14l 4313 2
Auliall H igall dludl 45000 asll )
D Ia-N[" ¢ [ 2 dx (1.9)

j=1
Jall L A8 ) Al o {2} 5 il € Zum cy >0 JaY Al
Aglielas i Aoyl 4 <2, < - S0 Jalbdnydl 3, —A-T
Lodie 5 dallad) A9l apill Aallaall adll g gana o Jumni Ll y = 1 Ladie
L) A5 Al ae e Joass Wils = 0

(il 8ya) 1.6
[1] :(Lie Algebra) & s« :1.6.1 ciyps

hall Jelaa [, ]V XV 5V &5 K Jin 358 Ueatia slnd V(<

e

G

) el XY, Z €V OUS oY
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1. [XY]=-[Y X]
2. X[V ZI]+ [V, [ZX]]|+[Z X, Y]] =0 (Nl dajlaic)
g ol Jelmoen[, Jelady e pmgi=(V,[, ]) &8 sex

(o Jol)
[1] :(Lie Group) J s :1.6.2 ciyps

toaiY) el alaill 3550 G oaldl shaie 0o Ble (I 55
Gaxpxtlea
GXG3(x,y) »xy€EG B

) aldl X, Y, 2 € G IS JaY iy

x(yz) = (xy)z i

Je € G:ex =xe=x i
xx T=x"1x=¢e i
[1] :(n = 1) A Eiila 5505 :1.6.3 iyl

(JSAIL et H 303l jualic o)

1 a c
H=3{0 1 b]);abc ER
0O 0 1

ISl 8a3l) 03] QS sl ()5S

1
(x,y,2).(x,y,%2) = (x +x,y+y,z+72+ > (xy — Xy)) (1.10)
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[1] : 5 Eouinla Lol balpall dgatall Jgial :1.6.4 Ciyps

sacli JSi Wylay 5yaia Y X, Y, Z dgatie Jsa 4D 2150 B gounla s
JREIL et 5 ¢ puall 13g]

X=0,-%0,
X
Y = c')y + E 62
Z=20, (1.11)

fep Al e sanmll Jaldll ABle (5Ss

[X,Y]=Z
1 1
[X,Y] =XY —YX=-0,+50,=0,=Z

[X,Z] =1Y,Z] =0

W ;i VA b X H > H —eail Jiall ea 3 L3S0 LS 513

[14] :4Dadi p, g € H JS JaY Gis 1) (left invariant)
(dLy) X(@) = X (Lg (p)) (1.12)

Lg(p) = g.p :J8&lL aad Ly(p): H - Hgakil) Eus
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[2] :(The Heisenberg Laplacian) g ina oS e :1.6.5 iy

3pa) Ao has Lty Al 8 GOLY gl 4lie e GOUY Sige )
Pl H g unla

— A= —X?-Y? (1.13)

tle IS gyl 8y e

n
— Agn: = —Z(Xi2 +Y?)
i=1
[11] il DN el Al 0 Al L1.7

R 805 (e Q 353ae Gl e goinla OLY igal adiy e Al 33
telule 350 e HI
—Agu=Au in ;1>0
u=0 onaf
Gyl oL 8 (discrete  spectrum) e Cagde Alliall s2gl ()5S, 4ild

1 38ad Cadall 130 A0l adll 5 ., L) AN PARENy L,(22)
0<11S/12SSAR
limy,_o Ay = +0 S

s alaia Uy, Uy, . € W2 (1) d—Bilsall i gldl) Jla N oy S5

&8ss AN 5 (orthonormalized) dakic

(ui,uj) = fnuiujdx dy dz = 511 ,V l,] >1
1 L=
'JS:‘-.‘J_)SJ“‘JJ‘“SUZ{O l:/:ji‘:&
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:H § i3l 8545 e Lieb_ Thirring ddloial 488|sal) Lddal) a8t 1.8

(Y Al adll) Al s H = L+ Vgl (i ansdll 124 &
(=X2-Y?2+V)u=Au

oY e JaY Lieb Thirring  dulie <l sa audll i & Ldas ()

Stk

The Birman_ Schwinger ) Birman_Schwinger fame :1.8.1 iy s

[3] (principle

Gl dsana pe priagyd el AL ASAN adl aae Ay Al Tasd) e Jay

(BS) Birman_ Schwinger operator jise aw oaliie sisal Al
: il (i
H=-A-V (1.14)
cLla Cage Jise —A 5 la elamd o Glle e galie Si3e VoCus
Do S AEA AEl e e Gy A isall ALl A9 A8 e Gl Me
:Birman_ Schwinger isal aals
1 1
Ky=Vz(-A+A1)™1 V2 (1.15)
[3] :1.8.14 .
) i
“A+V4+A1=-A+al+V+ (1 —-a)d) (1.16)

O<a<l @ abadns
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:JSGIL daadll B3lsall BS jise K oSA g

K=JUV+Q-a))_(-A+al) Py +(A-a))_ (1.17)

AN
Ny:= Z 1
jra;()<-2
S SV A Al dae gl (=2 (e praaY) ABIA Al 2ac) Ny Gl dae
1@y 5 G (V) sl aslgll (g5l
N, <Tr(K;) < Tr(K;™) (1.18)
m>1,1>0 K JdaY b
[3] :1.8.140
S s H = —=A+V gay
Ny: = Z 1
jra;()<-2
V) AR Biasiy > 0 Jal 4ld Maie 1> 0 G

Z|,1j|y = yf AN, dA (1.19)
0

]
[1] :1.8.2 4 a

m > 2 s ae ol Ja¥ 4l Mve 4, B >0 Lol ol Gafise (i
1A al) gaath

1 1

1 1\™m m mym 1
(Tr (AZBA2> ) < (TrAZ BmAz) — Tr(B™ A™)m (1.20)
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[9] :1.8.14ka5

)_,}d\ o\}.l C)\ 3aay 4_:}3 c&).u)..g& ooy )—1345 2‘:‘9&&‘ :tj);'.'\ﬂ M"S

FLL)™F
:KBM\.;GJ:;B
i ! P, :(x',y") (1.21)
— m TkE X,y .
VARICTEEY

yi=(0x,y2), #i=(x, 1) sLWEER skEN ;m=1 G
i) 138 g AU Lialal) A5t s
:1.8.245 4
 Sipall AL 290 o {2} ol
H=L+V
Y Al G Yvie H § il 5505 o il GO e 4 L S

DIl < Cly(r) Pax >0 (1.22)
J

X=Xy, y1,2) €EH 5V € LV2(R?) &
kY
P isall
LAV +A=L+al+V+(1—-a)d)

O<a<] Gisy Qb a s
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ISl axs il BS e 05

K=JV+Q-a))_(L+a) 'V +(1-a)l)_
D) it Alld 4.2.2 Lpneadll e laieY,
Tr(K,™) < Tr(V + (1 — D)™ (L + al)™™ (1.23)
faa (1.21) @) e slaeV

400 +00

_ m i€l

__f f W+ (1— )" z(m (Zk_1)+ 5 o 4z
(1.24)

ST wvra-onm g

_sz J (el @2k —D+ anm 21 ® “ (1.25)

148al) ‘_“Jx; Jiany (119)) (118) Ol e BaldY L

Il

J

o V-Q-a)F (¢l
<vfptgty 2 2 @E-D+ ab o d€ dzy d2

© m _(1—6() "
Sl wZV S N
Vig2) g2 (&l k=1) + ab)™ 27

2_dA dé dz,
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o

A
7=t >A=tV. , dA=V_dt

D e Joaas

0]

Z|Aj|y

Jj=0

o LC mMA-d-anr ]
< 2 2 y-ip vt -
<yfpfpf, W 2T @E— DT )7 o Vodt d€ dz,

_ PR TN 74T 6 W ¢ ) 15 L 1
= Vfszszo Y-y Y 2, (el 2k =D & atv)™ Edt dé dz,

=yf S gt "V i V_]’;(|1(2—k(i I)“) 22 - gdt d& dz,
k=1}m (T + at )
e
%=u =>[El=uV_ du=?,—f
A e Jians

ZWY

Jj=0

% C -0 -a0r |l
< y—1y, Y+2
<yfpeSgef, 7V 2Tl Gk D+ at 77 o dt dp dz;
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[T+ gy Y z

0 GomA—m sl @A Ao de

(1.26)
t= 05 Jall 5 (1 — @)t = u g

Al (e e Ciplall 3 B QS raad
(1.26)
8- |

1-m+y du

1, 1 _
fo a2m<1_a) ul m+y(1_u)7_7l_11_

aZ—m 1
e [ - wra

e (L26) 850 €3l S 25 50 m 2 2 0
p ol Ll i o
>0 :giomla s 1—m+y>-—1

tle daanim JaY o padit

d
@(az—m (1 _ a)—2+m—y) =0

Agslaall Auliddl e Joasi llyy 5@ = 22 ;U
R

121



£ 538 544 e Lieb  Thirring 4tsa

gl

1. Aermark, L. (2011). Spectral and Hardy Inequalities for
some  Sub-Elliptic  Operators. Research  Reports in
Mathematics, (1).

2. Egwe, M. E. (2012). On Some Properties of the
Heisenberg Laplacian. Advances in Pure Mathematics, 2(5),
354-357.

3. Frank, R. L. (2007). Hardy-Lieb-Thirring inequalities for
eigenvalues of Schrodinger operators (Doctoral dissertation,
KTH).

4. Frank, R. L. (2020). The Lieb-Thirring inequalities:
Recent results and open problems. arXiv preprint
arXiv:2007.09326.

5. Frank, R. L., & Laptev, A. (2010). Inequalities between
Dirichlet and Neumann eigenvalues on the Heisenberg
group. International mathematics research
notices, 2010(15), 2889-2902.

6. Frank, R. L., & Larson, S. (2020). On the error in the two-
term Weyl formula for the Dirichlet Laplacian. Journal of
Mathematical Physics, 61(4), 043504.

122



L) o glad) Al Caayl) daaly dlaa
Al o g 0 2024 s 7 2aad) 46 Aaal)

7. Frank, R. L., Laptev, A., Lieb, E. H., & Seiringer, R.
(2006). Lieb-Thirring inequalities for Schrédinger operators
with complex-valued potentials. arXiv preprint math-
ph/0605017.

8. Frank, R. L., Weidl, T., & Loss, M. (2009). Pdlya's
conjecture in the presence of a constant magnetic
field. Journal of the European Mathematical Society, 11(6),
1365-1383.

9. Hansson, A. (2007). Spectral estimates for the magnetic
Schrodinger operator and the Heisenberg

Laplacian (Doctoral dissertation, KTH).

10. Hundertmark, D., Laptev, A., & Weidl, T. (1999). New
bounds on the Lieb-Thirring constants. arXiv preprint math-
ph/9906013.

11. Jia, G., Wang, J., & Xiong, Y. (2011). On Riesz mean
inequalities for subelliptic Laplacian. Applied
Mathematics, 2(6), 694.

12. Kovatik, H., & Weidl, T. (2015). Improved Berezin—
Li—Yau inequalities with magnetic field. Proceedings of the
Royal Society of Edinburgh Section A: Mathematics, 145(1),
145-160.

123



£ 538 544 e Lieb  Thirring 4tsa

13. Levitt, A. (2014). Best constants in Lieb-Thirring
inequalities: a numerical investigation. Journal of Spectral
Theory, 4(1), 153-175.

14. Ruszkowski, B. (2017). Spectral and Hardy inequalities
for the Heisenberg Laplacian. Faculty of Mathematics and

Physics, University of Stuttgart.

15. Schimmer, L. (2013). The Berezin inequality on domains
of infinite measure. Bulletin of Mathematical Sciences, 3(1),
173-182.

124



L) a glal) Abeala i) daala Alaa
Jeagh aala o 2024 als 7 aaad) 46 alaal)

aaicilly dadosill o yall 3aLls maglaal yasla
Jojell glallcls giye gle Gaatilly

Flagh Aala Lo

uailall

e alaie Yl LalkeTile) deyge bl 5uiilly Aadaill jslan Coglud Cuan) 138 236y
DA (o clldg cagle gysh zaseil duajell 3L dadeis C-Means dyluall 5l
Ly go Agabitial) Wlilul) paead Cangy adlie sae ) bl sae 8 45585 1)
G a3 52y BlEisae e LDUaily «C-Means Hlasily cile e Garia anyl
o ) Lo Gundl gy cagiie JS0 Gagle (5ysh z3satl dansell b dadas
sl chatd) Juadl ) Jaasill Gibbs dylas o 2laie Yl z3sall 13a ol
Gl ag el

iialy el KU 1y ayal Al clily 3aelE o dagiall A lsal) caiiha
sag aat & ol Al aall 8 Lysd) A saly) o Al ciia gl il
A ALYl ¢ mpall il asle (5)sh 7 asat Aadle il Cuiy a8 . iyl
S sl ae lie sl 3z dgaill Juadl 50 S ne 43S - pitall gl dllad
Lo A i) 4pe) lsAll MSE ¢ Lbaal¥) cilape Jawssia dad il Cum ¢ agll
Bl ca gl 1K .0.0092 b sl MSE i <l aa 8 0.0026
oyl paad o Gnsle sanedly (ailbySlls pgligal) Al dalgall (e IS 4y5ina
GA\-)‘)J} MATLAB CALDJ) R L;L».A;\;J\ GQL}‘).\” LB-J)J“ g CJL@S\ 2 daay L
.SPSS

.C-Means 3aac

.u:_\l\ 3—1.4\; cejlﬂ\ -’a.}ls ‘L;"‘L‘.)” e laaly! (N..é *
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Development of Hierarchical Bayesian
Approach for Chronic Kidney Disease Modeling
and Prediction

Dr. Hadia Tohmaz *

Abstract

This paper proposed a new approach to temporal-spatial
Modeling and Prediction using both of fuzzy C-Means clustering
and Hierarchical Bayesian modeling, based on dividing the
dataset into several clusters in order to collect similar data with
each other into groups using C-Means, and from several starting
points, hierarchical Bayesian modeling is used to divide these two
models to observation and structure equations.

The aim of this research is also to estimating the Parameters of

GP Model using Gibbs Sampler, which is a special case of the
MCMC Markov chains method.

In this paper, the proposed idea is applied to a dataset of Chronic
Kidney Disease with four independent variables. using statistical

criteria, the mean square error (MSE), the statistical analysis
showed that performance of the proposed approach with the
average of MSE=0.0026 is superior to the Bayesian model with
the average of MSE = 0.0092. The results obtained in this paper
are MATLABZ® toolbox, R and SPSS.

Keywords: Spatial-Temporal Point Processes, Hierarchical Bayesian Model,
Gaussian process (GP), Gibbs sampling, and Fuzzy C-Means clustering.

Dept. Mathematical Statistic, Faculty of Science, Al-Baath University, Homs, Syria.
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tdadia—1

aal (e pied Al L) dagaal) el Mas) 8 e liaal) daulh a3
) dsasl) Jal e Vsl o SN (8 slailly o Laill Zpaath )l Jalsal
slanyl ale Cargyy . oSae Uas Jaly samlly dunliall coly)all Mas) 46 el
oty ¢ rdl) gl oyl L o€y G - Blaty Adlisall alglall dada ) L
Adlany) Galall e lgiesDle da)a Lgsl dapo

) Salsally jalshall e SN aag dvaiglly 4l Glagaill daplall 58
caal o el Aliadia ol ki Cile gane A e Ll lginda (Sa
bl 5535 salsdall ol @l gl alaia¥) @llaSy AalSeigle) dlaal o dplsa
Akl clyyshall & 3lad DA (e Lgie daalil)

(paske @lyysh zila aladiul A el cluhally Sipall abies Cigas
bl Jolas 8 38 il e Uaely o 3laill oda LeSha  all 4 el 5 Ll
e Jualal) dygeal Aa g 3laill (e psil gy alaiaY) ygdis Ly dalall
B ilialidly 6 (e dadlld Lol gally Judasll 8 ddadl) - Slail)

zolall 5l Alee a3 aalad Bagan Ll Ll Caall 1an b o
Lyl b Asdady dpbzall C-Means sadic mad e S5l a5 ddoug )

cilaaY) (e sl 138 Fie (Biian 8 da il due))lsadl Bpaal Sl
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sl Laaf -2

Lile) deysall culslll 4 adlall oz 3l ailly Cay o 435Sy Eoad) A panl oS
O e LA e eJlaall 1aa b 5agan sl e dlasnuly Lol
zisai e Jsamnll Can g 4 apell 3l 4 adaiy C-Means (sl )
Ol alal Jlaall midy LaS i le gy cld il taey (g3
Lle) dejse il gl w iy o Jamy 235 i sla) 8 pae L,

DA sty sy dadall L ageals G JSLa sy Ll

séiayl) dilaaf -3
A Lalil) 8 Caall Calaal 385w

sakie s ajell b csbd (e sl sl apasil aaa bl #1580 -1

.C—Means

& Ismaslly aiall S 6y ampe bl aDa 73 sall allae yadi =3
A gl daplall e Alee aladiuly @lliy alleall Aadle af ol

MSE 5l 483 Luliie DA o 3l ogluds =il Cglu) cp 45081 4
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[3] [2][1] :dsabad ciyjlasi -4

:Point Processes agadil) cilyyghl) .a
e e sana e Bl atliiat Jlgde (gysh il o il )0l (e
ple 4 e i) Jaatll Cije Jlially ccilaa¥l lage s ally aall AL Lolal)
csdal) gyshall e e GaaiS et sale Lol e diglie de gana e
) JSal Lalyy il (gyskall Cagey
Lgiall luld) JS o lad (M, M) oSy ¢ Jlaial e Liad [Q, f, P] (ayiy
:..J';mj LM}A

X:[Q,f,P] » (M, M)
@shlls kil 1aa eay divie « M f Al Loy Liplat X LS 130
. il
:Spatio-Temporal Point Processes 4silSali—4uilajl) 4dadtl) ey shl) .b
a8 alail) ()5S0 5 dkaiill clyyshall s Dyskit SN sainall 2 3laill (ha i
5 Aagpaall Saal) adlse e bl z; (7, £;) Gl A £ 3l

Elaa) yeligd =1, ., n dal G adige JSI QL o) e 3)le ¢

Alagl ki) T A0S dilaial) 55 A Cm e X T il
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:Gaussian Processes (agle @lsh .C

Glyrie oo Ble Lkl le sane il Jlsdie gysh 4l asle g)sh Cayy
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