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A Decomposition a Cube of Gaussian Integer into
Three Cubes in Z[i]

Najwa Ahmad Najjom — Faculty of Science — Albaath university
Supervisor: P.Dr. Abdul Basit Al-Khatib - Albaath university
P.Dr. Muhammad Noor Shamma - Damascus university

Abstract
We study in this paper the problem of decomposition of

Gaussian integer cube into three cubes in [J [l] and call these

quadruples by Fermat quadruples. We study the case where the real
parts are Fermat quadruples, and generate Fermat quadruple in

0 [i ] from another one in ] .

We generalize the generation by integer parameters for
Fermat quadruples in [I to the generation by Gaussian integer

Parameters for Fermat quadruples in [ [i ].

Key Words:

Gaussian integer — Fermat Quadruple - generation - integer
Parameters .
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- Ol (S el Z3e 23 s (NAOH asasall 2SS g0 (e (g5l8
Bha Glsys die 2y &8 (105 °C) Aspall die Chiag ol il )l Juad
g aladnial 4aslll Gliel) Jidas &5 .(500-1100 °C)cpn cangly ddlias
(XRD) apwdl 4 gzl dgllass (DTA) Lol gyhall Jlail
bl PA e cpi L(FTEIR) elheall cind 2edy) dgdllad 280
!&Lo

@l baill 335 (720 °C) yha Anyn die apalllll Gl SHe JS,
. (1100 °C) dsyall s Tpha oyl s Jadd) D0
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Preparing of Calcium silicate CaSiO3by
coprecepitation method
Nagham Fakhouri*, Ibraheem Ismaeel**

Abstract

In this paper, the mixed oxide CaSiOs; was synthesized by co-
precipitation method from calcium chloride (CaCl,) and silicon
tetra chloride (SiCl,), in basic medium of NaOH.

The formed precipitation was separated by filtration, and dried
at (105 °C), and incinerated at different temperatures ranged
between (500-1100 °C). The obtained samples were analyzed
using X-ray diffraction (XRD), (DTA) and (IR). The obtained
results shows:

The mixed oxide CaSiO; formed at (720 °C) by triclinic crystal
phase, and still thermally stable untill (1000 °C).

Keywords:co-precipitation method, Calcium silicate, CaSiOs, mixed oxide.

*) PHD student, Department of chemistry-Faculty of science-Al-baath university
Homs-Syria.

**) professor of inorganic chemistry,Department of chemistry-Faculty of science-
Al-baath university Homs-Syria.
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1danie —1

Laliy Ll slall Clinht Cabise ille Jaaie il awlSY) o
Adlal 284l Ol sally clasall o gl 3 Al 3, SN iyl
dalall cies a8 33eaY) skl depivsal) dalall ey L Cbriiudly Gluluall
2ul&Y) oda Ccupelal diy KT o sl el ddabiae alST e )
il 8 Cueadiu) 28 aagd S S Lalad) il G5 s e
Slgal Aila) (35850 LA 4 gually d33lad) caluliaally 48N g SN )l

[1Aaa) A0 Jalgally JST (e dlaally SUal

1800akadl 4y Ao ol s JSii Lgalatind 55 aall e Adalidall apualSY) i ye
Gl e 4y il W el dgladlly 4858l cleliall b Sl o
Sba eyl Juai il cleliall sda & i Cua ylal) dasliay ol
el @l 8 (A dgmplal) lslally 4Ll dlsal) alieas clan daiiye
Ganall Tag Babiaall 31 (shing ERY1 Gobeadl o Lalasiad cpalaall i),
dgleny yumad ddabidal) 20lSY) ans A2l Al juaal Adyyh s aadii)
Bl Glays g dlae e bawlSl Sl dgaeadl # 3V (e myial Gl
il ¢ lys ol Candl o dalleall 5285 .(300 °C- 1300 °C) o 755
G ) Adla) (el ol psen) Adbad) Jalgall Wil aacs dgll )

L2l obally (Shaasl)

iy Saaily s phan Ao Hlaml olsall ST e Sl ] aag
Syl e Sl aldial S50 leie Gilaa ddle 48lA Adlal S Jbes
gl Gluluadly Agsall WAl 3l zlajl) delia Jie Gleliall
A8l g SV 33eaY) Cilallae delical dalia) culinaill o laye s ailall

(1C) ansls A8 peally Alalsall Ll
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Dl e S S 8 ledsis ALl lSal) o3a dneal ah Leay
Dlaa¥) Gans JE Jsaall Gaug e (i) (oSl L) Jy dmadall Ay <1
131 Sl LeusS 535 Ay S

daphal) 8 33 g3 gl) ol 3181 g day SN Jlaal) Gaand Alassl) quS ) (1) Jgaad)

A | el | T
KAISi;Og Feldspar Al,SiOg Andalusite

Mg3Al,Siz0,, Pyrope Be;AlLSigOqg Beryl

Fes;AlLSiz045 Almandine CaTiSiOg Sphene

Mn3A,Si3045 Spessartine | MgCaSi,Og Diopside

NaAlSi,Og Jadeite CazAlLSi;04, | Grossular
Al,SiOs Kyanite | CasFe,Si;O;, | Andradite
MnSiO; Rhodonite | CasCr,SizO1, | Uvarovite

LiAISi,Og Spodumene ZrSiO, Zircon

gl dhihaudly pdall zlajll dolia 8 pS IS4 & el GlGLL padils
Wnasty galdl dal dy oSl Qi e Shludl zlayy Slesall a5laall
CliggS o WUl lall pllall 46l lyuoest & a8 dilise @)k
e (9090) (e 5SSl ilig3lall Calaal (e lggle Jpemnll @ lly o gl
J<an) sy cwiade @ Cadiag Glue s Cilaal) Ciees dia Lo saallSl) Glis S
&5 a8 Ll Lawlly Wl . (pie L 5241 (800 OC) 3)ha dayd ie day acli (3sasa
(24 524l Caindls (SIO,) 1SLi(80 %) o 058 (s 1Y) )8 alay aladiad

-(100 °C)sl~ 4ays xie hr)
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AU Hiadad) 3 amgis (151) g Aaty ol ol mude pesy
(800- iy oy vie zpall day Laes (8 r) 5add Gliatlly call i
- (el 3241 1000 °C)

Oy (XRD, IR) b aladinly a sl Gl w0 (Sl Cinags o
([4] bl 3))hall cilays vie 3aayall @ilisll (XRD) blas Jull Ji))

= o CaO

] - * 810,

] + CaSi0,
z 4 © i " _
5‘4 1 +t + "4 I i
5 —...___-.)LJJ'IJL WVWWVWWMM
= 1 <4
R0 +
z .‘.,..,JMMWM*\MMW Ao oo

(a) ) o] o
10 : ZIO ' 3|O ' 4|0 ' SlO ' 6'0 ' '/"0 ' 810 ' 910
20
(a) 800 4dlida 3 ) ja cily 3 die 3aa jal) a gandlSl) cilSilid XRD Jakadia (1) JS&
°C, (b) 900 °C, (c) 1000 °C
sradsS zlaall Gan s aladiud PA e sl OIS s 5 Sl
il s pand) ol Al Lo sl lis S e oy IS0 allE G o ullSU
(24 32d (105 °C) 4l wic hsing Hlally ddiiall dyscanll olgall ABY o Ll
e (BGr) a1 DA e asd&I Sl jucaad dlee sy Lcaiak S5 hr)
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el Sy (PH=8) dad hux 2y (0, 0.2, 0.4, 0.6, 1M) Zaliaa 55
Gl Wasys (24 hr) aal (100 °C) 8)ls daye die Cbagy &5 (4 D) saal g )
iy &bl (Sl Cinag & Sy .(4 hr) sad (800 °C) 3)ha dayn e
@ 286 il cuy Jigat Bolee (8 liaS aaaiids (XRD, SEM, IR) b
5] panall lisall 35 SN eaall gem I JSEN Gy S Allad s

.

LA R ey
| T R 0 N L B O P ‘|
SUB010 3.0kV 3.3mm x40.0k SE(UL) 9/15/2014 09:58 1.00um

ejz\udm‘Q%&SPM&J&‘&N‘H‘SJ%(Z)M‘

(Sol-gel ccuusill clia g lilaal) SN @I asfilll Gl Cpias I
Gy cball glikay) 28yhd ((LiiSI=0.5, 1, 2, 4) ddbiae ddge g
dayn e (4 hr) sadd aesl) & SalKaall ziall angs (SI0;) ae asdilll Cilig S
Jstae Canly bl (SI0;) in) 38 uniiill diphass (900 °C) s
Glaall Ja (70 °C) s)hs Aapa vie sl Hhdind aay tan asfulll S, )0
eaail) 5 solgel 4k -(900 °C) 8)lha Anpa 2ie (4 Nr) sadd bl da g 2
JsnSl s as il (e Jamisy asfilll (S gine an Pl S50l ey G WL
e 2ol (PH=2) @iV Gaes dilal &4 (70 °C) 3)ha da)y die elyaiillys
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A5l g o suadlSl g (SI(OCHs)s) Dl S5l ol e Bl
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hall sy a0 Luhay sl Gl (S5 jriaat ) Cand) 138 (e Caags
) el Ayl Al Ay Adla) jpuaatl) Aglee o0 dleall e

38



Jeland dnud a3 sl Al 2022 sl 17 aaall 44 Alaall Gl daaly Ay

:anl) g5al) -4

tdandinal) gy cfieadt) —1-

0.0001 gr ) Jua 482y a5 (l3e

LAl daalay il

Aalle 3yha Alayd Jeat 4838 Gildi g

(memmert)as b z il e Gliell Cadanl Caing

1100 :’\A_)Jn JPNEN L@J\AA d—ua:\ (Carb0|l'[e) &5—1 SLTRPLY C\Ll:\d‘ é);j V3%
0

.C

o X-Ray Powder Diffractometer aluell iyl 221 zheil Slea

.Philips-PW-1840 )k
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Apsh e lshl agay are aae Jay Lee HuS JS0 (o) (alias) Baadls 48
Gl Sl sadle add jgglal Adlial A 0gY) A ulSDU satle add yelay 4y

gyl il Gl 2 sl
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CaSiO; 26.931 35 400
CaSiO; 29.359 40 002
CaSiO; 31.199 46 202
SiO, 33.200 35 211
CaSiO; 34.948 100 320
CaO 37.569 50 111
CaSiO; 42.253 45 402
CaSiO; 44,723 33 412
CaSiO; 45.593 53 601
CaSiO; 48.310 44 521
SiO, 59.467 64 024
SiO, 65.200 49 323
SiO, 71.219 55 324

ol G @) (985 28y jraaill Alee JWS) p2e Ao Jay Gilil) i)
el g
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A relativistic quantum study to
determine some spectroscopic constants
for the diatomic molecules Silver
Bromide (AgBr) and Silver Fluoride
(AgF) using density functional theory
(DFT)

Summary:

In this research, we studied both silver fluoride (AgF) and
silver bromide (AgBr) using DIRAC22 program. This research
Is based on three points. In the first, we have used density
functional theory (DFT). The second, we have selected
[dyall.cv3z] relativistic basis set for all the functional that had
been used in this research. The third, we have used Dirac-
Coulomb hamiltonian. Density functional theory is a quantum
mechanical theory that it is uses in physics, chemistry, and
material science in general to study the electronic structure,
and the ground state for the many-body systems in specific, by
various types of functional based on specific basis set.

We used DIRAC22 with aid of another program in DIRAC
package called TWOFIT for the calculations of the
spectroscopic constants, which are the equilibrium bond length
1., harmonic frequency w, and anharmonic frequency x,w,.
We have found that to describe both AgF and AgBr,
CAMB3LYP make a good method in general to describe both
the equilibrium bond length 7, and the harmonic frequency w,,
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where LDA functional made an excellent description for the
anharmonic frequency x,w,.

Furthermore, we were able to improve the spectroscopic
constants values wusing the relativistic Dirac-Coulomb
hamiltonian that have the spin-orbit interaction term in the
non-perturbative form.

Keywords:

relativistic quantum mechanics, spectroscopic constants,
density functional theory (DFT), spin-orbit effects.
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P SN, 81U Yl el e s
B ha?
XeW, = % cm ! (19)

el dSEy Culill 13 badiy Cua

228l galin Aadialy caa Auhall oda 8 sl Glleall awa )
Al Gl 2 addlhn ks e dndly [29] (DIRAC22)

aelin ssns ((GTO) 528l e aaslall gl (o 5l ile sanal ALYl
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Ayslall cpig FEIY) O A peal) bl Cuinil Zilall masi e 22l
Go Ol bdgy LaliaVl Lad il (L 5yueall 4S5l saclill alsi e
dgslall Lyy-ail dyall saeld Clegana Liandinl L(DOSSSS) dadeill Dla
2 Ll 3ylaalls ¢(core-valence) adall dysalsal) culig j<IU Ll ¥) ailsd e
35Sl A el sac ) wilsi (4o Bpall AHall sae @l algs g &5 .dyall.cv3z
Latll £35 JaY (asle £358 zases Laddind 3G LSall (sl Loyl Gl

Pl

LDA Adfidie ciladli aladinly (DFT) ZLSH Lal 4k Gllus claly Lid
331 B3LYP «[33] BLYP «32] PBEO «31] PBE «([30]
G (grid) asus alaaiuly DFT @llia guea shal & .[34] CAMB3LYP
Ll llis 8l (e leal 13ag Lnaall edLIS JaY (ultrafine) i
psiin 220 daja & (ULTRAFINE) dades & (ny 138 Jals,¥i-dalal
1 dglee ()l Ainy o(Lindh) [35]eland adaaf Jalada alainly ksl cdlalall,
oyl labde aladiul Lghll el e Jpasll S g (2 X 10715
(XeWe 5 We «Tp) Aishall sl a5 L gy = 64 & Cumy (Lebedev)
laag bys ilall Y d8Uall Lalss 7 JaY Zaghl) d55all (e 350a IS alasialy
by (& Gendl (TWOFIT) [36]cués en Ala) malip aladiul
G i) a Aahll Agpall (e dganll Ul AT Aalall all G eaaily (22l

We Lﬁﬂ‘}\“ Sl o, Alsiall ddadhll Jeba (A gl paplall il Gbﬁl_] a8
il dagy S B bl e aaad Gl xpw, GEEU
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GadLaiil e (2)5 (1) odssd pan (AgF) dzadll )5y (AgBr)
Cuat piga aladinly cali-a Sy g5l ol (SCF @b alatiuly cililuall
el Apeall 208l desene aladiul L Auadll a8l LaaseS (NIST)

gyl Glivall ses JaY dyall.cv3z

AEI Oy e A8l Culdl) oy Ll skl (2) 5 (1) sasd W ek
L Aiylay lede Jpmall & lly casifl) e <Ag-F 5 Ag-Br 1 x,w,
adlly «dyall.cv3z saclll de sane aladiulyy (Ailise il JaY DFT 48t

Al dg,daal) aalapall & 40)laal d8LaY L 4adf gall Ay yaiill
48l C..nlld\
s dadl) diag

el e i Jobal Tals)y Jlshl el [22]amall (8wl gaen G Laadls
Gblus xe aUg-cC-pVQZ 5 €C-pVQZ 320 @l Cile gana Caod Cua LAy il
Glhaall Wadll & Laadl dua dpeill dedll ae dedll e Gils CCSD
def2- saclall de sane alasinly Lypunall i) Gy .0.02 A® e Sl IS S35l
250,02 A° 1 e Glae Uady AL 50 d) Clesana G e 31 TZVP
Ssileledl 8 (SO) el ) Joliall il cdysaall clydlll Gaenss
A=Al (Stuttgart) colitgie Gl alasiuly [20] wajell & Jladl
.CIPT2 5 CASSCF+ACPF cililus sladiul 3y 13ay ((ESOP) Allail)
el Jsha (e S Aadi e 5 ¢(SO) Apgmndll B e dayg 4s) Jaadls
0.01A° J slue ada)ll Jola Ja¥ Gllaall Uadll S um . EIGD silsally

0o 3 dad Glluall sda cilael Led .0.04 cm ™t e 81D 516l JaY;
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272 em™ 1 glis lhae Uaty o @il ol JaY s daldl Ayl aal
l)lee dasll Johal dai Jumil e Jgeanll PBEQ dpmil) aladivly liakiid
L .0.014 A° J jle Sipall laall Uadl) (8 Cum g paall bl il

Ao ail Al e sam dad (LDA Al culac]

Silgll ded (il CAMB3LYP dumlil) caead .0.051 A° b (3llas sy
cilely 10844 cm™! 1 slue Gllae Uady gyl Slasjal) Gn e 15
:0.017 A° 1 e (3llae Undy 815U 31ll dad Juadl LDA dail
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(Yewe BB I5ills w, ISl S5l oy Aalll Jsha) daglall <ol :(1) Jgaad)
degana aladinly Aifide Gl JaY Wl Jpanll & lly AGBr duaill a0 ¢ gial
) Al adll e Jpaall & L Adls sy ae 4laally dyall.cv3z 5,0 sac )

NIST adse (10 (X, <,

Ay T, [A°] we [cm™] Xew, [cm~1]
LDA 2.34209 258.316 0.696655
PBE 2.40989 239.144 0.797978
PBEO 2.4072 244.227 0.728114
BLYP 2.44394 229.336 0.703732
B3LYP 2.43309 235.918 0.634113
CAMB3LYP 2.4118 246.876 0.630104
2.406 245 0.78
Ref. [20] (2.404)° (245) (0.72)
2.415;
2.400
Ref. [22] 2.393° ] ]
Exp. [37] 2.39309 247.7(2) 0.679(5)

.def2-TZVP s2cldll de gans aladinly Slliall -
.CC-PVQZ 522l de gana aladiuly ililuall :h
.aug-cc-pVQZ saclall de gana aladinly liluall :c
A laall-diaad) col il Ol aay o

:me .\5)35

38 A el Aglall gl i) ABST A el il e el b [14]anpall ac]
&P aSN Sl 4 gladl- ) El Jl gy ol G Luall
g Sl laally 3330 (nonempirical) dugysdl) e RECP 4yl alasial
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Mass ) ALY de ju cilaganai e gsny ECP &) LU 8)LaYL . 03l SIS )

Wall & .(Darwin relativistic corrections) asswall o )las (velocity
60.553 cm™! 0.017 A® & Xow, 5 W, Ty e IS da¥ Syl Gl
o Aphlhea¥) Cule e A5l aladiuly sl e «0.517 cmt
o o dsanll & ([15]0, 50 18 L)l (R MP2) 4sually 4501 45,4l
5 ¢0.0038A° 3 slua 7, Ja¥ Sipe 3lhae Uady Lypyaill ol e las Ay
P e Agspaill GhER Laal [16] paadl 0w @, Ja¥ 1.553 cm™?
Aaphy suad) all cilS Cumy LAl sl Slleall Ga L Al
Baslsl) Sl <y Jg S ke ss Aplay Ayguill 3 Jlaal s CCSD(T)
Jishaly (mlias) G A el dadll ae 3 Gils 3 (N0 Pair) Zang) )
Blae Uady eysnll i) Gy Giany (3 (LSO Ao pigia sa5 Lails )l
Aysdl) Aadll Bl 19 cm™ b w, Aed @yl L0.02A° 1 sl
O o duny X, JaY 0.447 cm™! 5 .8.347 cm ! e Glhe Uadyy
sl Ulie Caib JSG cumid AGHlll oda aladiuly et Lgesall a6l
2 Gdje [17huas Ak aaasuly AgF 1 skl culdll Glaa 28 L3y il
Apdaall Ayl e skl ol G b me ge Ble a5 «ZORA(MP)
2 o8 e ISy A S AESH e adins e uaa 0548 e (ZORA)
ledle Jpmnll 5 Al il \MP 3 Laia) ((model potential) & 3saill ¢58
09.0.026 A° 1 sl Blae Uady Baapatl) Al ae v Gl o calS 7y,
B0em™ ey dpad) dedl)l ge @, S Al Al daEl

cllaa alasiuly
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suwll Yii 2022 ale 1733l 44 Alaall o) dadly Aye

s e il (Xew, IS sy w, I S o, Al Jsb) Aidall gl 3(2) Jgaad
dyall.cv3z s, sac il de sana aladinly Adlise Clals JaY lgle Jpasll 5 ll; AGF 4l
NIST asa (10 (Xe e s, Tp) duadl pdl) o Jpuanll 5 Adlide Slinaye o 435laall

il T [A°] w, [cm™1] Xew, [cm™!]
LDA 1.93665 536.663 2.57467
PBE 1.99383 475.387 -3.86410
PBEO 1.98576 497.130 -1.38650
BLYP 2.00987 466.953 -6.13434
B3LYP 1.99764 486.580 -3.08724
CAMB3LYP 1.98351 506.853 -1.28250
Ref. [14] 2.00029 574 3.11
2.069% 472
2.033° 491
2.026° 496
Ref. [15] 2.029° 491 -
1.987° 515
1.977 521
Ref. [16] 2.004 505.1 3.04
Ref. [17] 2.01 482 -
Ref. [18] 1.9897 504 0.96
Exp. [38] 1.983179 513.447 2.593

A M) SCF 3k aladinl lba g
A pe s S 18 25 50 (g st DU (AN A Hall (e Cipnls- 5l g0) MP2 5 aladinly Cllus :h
Ay 9 S 26 25 50 A iU MP2 llas :C
A sl (A -5 el o) DHF @bles :d
A e 58 18 Asa g 4 sl MP2 il e
Ao e 9 26 2 9a g 4 gl MP2 Sl o f
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O 19 L)) Glaall 3aY) 2y RECP 43l CASSCF+CASPT?2
af Lo Jpaall & cohlanl dyladi-Lanadl il Jiasy dlayl 18]
50.0065A° s w, 57, ol 4 Sl Ladll G Agdal) colgill s
oo U Al Ayadl dedll caxiy) oK .aagl) e (9447 cm?

1633 cm ™! 1 e Bllae Uady L el dadl

Culil) JaY Ak ded Juaily AAGBr Aadll gy egis JaY sl Lalii
Lagleall dludl clually blie CAMB3LYP 4atill DA 0 w8510
bl Caed s (8 60.596 1 slus (olme bl 1345 [20, 22] V) s
Gad Juail Laf sl Uediid Qadls 21,923 1 sl (glne ilai[20]
Gob e [20, 22] desbaall Ll Lyl s (e X, (881U Culill 4
¢ PBEQ Zanfall i€ 591 .0.012 1 sluse (gilime ity 1385 LDA Zanl
Gl 138 8 Leadiinal) Ll G e 7, Adaghyl) Jshal Ayylas Gad Jumdl s
pladinly dyguadll Lpdall ol ad el L0.0099 1 slus (ilae bl
sdaldl spaall @hiS LlE aaa daY 130y il 4@l e BLYP dplill
kiYL

i) Pla G 7, Aabll skl silias dahy 55 (00 AGF sgia JaY (lia
@lme Cihaily [14-18] 48lud) iluydll pan O e Juai); CAMB3LYP
Culill 3am Aad o Jseand) Lakiin) Ll 3 Hlasinls .0.0002 1 slas
Aggpuae Al dad Juadl CulSy 14,662 1 slae (glne Cibail w5
LDA Zmslill DA (e & [14-18] daladl claball o e G815 culil
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PBE «AY) il paea cilael Jiliall 10.0129 1 slue (glane alaily
il JaY (i) 4kls .8 CAMB3LYP B3LYP (BLYP (PBEO
ke 33l el i€ Ll apen Jal 1aay ¢ 885U

ALt (delocalize) 3Syaill aae 333 asti GGA Gl G agladll
Ll Adsall s Ly W ikl saly e i 8 Le 1ay ([19]05 51y
(BLYPs PBE «agl a8 deadivsall GGA il Gl 1aadls (€1 A gnyulal
< PBEOQ il s iy yatl) Aol pe 43aally ddagyl) Joda JaY dyjd pils cidae
s3sn Aladle [39]le & g LAQBr Al b Al Jokal JiY) Caal
o3¢) (Hlmal) il 8 5aSl) (Rlia) G aa Al Jshl PBEO Caas
s ([dyall.cv3z] dysml) saclall desana plasinl 1) i) 1aa 3 da il
J40JastsS—allny Sgilels Gl o leimad s Dyl @i acas
Cadad 13 ol G gl Ggilals AN ALl e el ALY
O - blaal Ll dysuall @lEl Q) sy dag)ll Jsh 8 52l
1 )lie 4adsiall Aall 5245 PBEQ G3ppb oo ddahll Jgba (el 3 o aa) da3s
aaa il eUadY) (mlads) WhaaY ([41]5,S clallgd) JaY el degdlly
&V Jusi (B3LYPs BLYP J 4l cclanlil (g gl 138 G Ladlag L allgl)
Bal3) eda mddd o ma IS Allad A geal) @il il cddayll Jola sl
Al Aladll aansi csaph IS8 (A aael ae Lpusliie Aygaanil) A G Ly
&) Al ayyle o bilie dcad)l miegy J Akl Jsh e PBEO J
Al dagp o 58l IS Wb 68 G pagid) ge S sl @il
salis asih (LDA Llaall Al lae Lo aniioall i) s () LlaaY
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codll Aalad) ch il JBal ade Gy Sudh 38 13a s dayhll Jolal dad sial) Zagl

[41]abastll 538 e (dispersive interaction)

Al 8 emdll adll amy Sl aady Bl (2)5 (1) dsasdd ) kil
(LDA Jis cCiuagll 13 e gsai ¥ Al Gl (e Jumdl Ciay B3LYP
s e sadied) cilluall 4y <G o (36 125 (BLYPs PBEO PBE
Lsad) Caagl [17]mmall e sadl 2o il e gylall Sl e gl
sl 03] Ayig) Aagl)ll Aapde sy MYF™ g5l (e cligiall X 1T 20 )
e Ll CAMB3LYP 4wl Gyl e bl 1 puean 5 il
Al el Lol gl LlaVi-dalal Glalends gadl sam byl
Jaal L aluhall e waall & Sl e 2l e Lds CAMB3LYP
sclill Cilesane Ja¥ B3LYP @lla o CAMB3LYP cililus 4l
Cun ([42]aaall dasgiall sacldl) Gilegena JaY Calidin (Slg 3ymally 50
& Al sae ) de gena BlB (U
O 0sSs B 1aag canall Aangie bacld dogana fiad Ly AEE (la Lgaladial

.CAMB3LYP B3LYP af (s Lo Dia¥) aie 735 ) by aal

byl Wy-dely) sac @l Cile gane pe 458l

Lilaay oS3 o[39]4s guenall il i) A 52L30 a5 Abmngll lasill G Gl Jan )
oSeall o5 (LDA Al lac e il puen JaY aill o34 (mlass) L
Sl e b g ) el Jslal ALY bl Cany s

- S5l

Jsand) Al bl apes Ja¥ Cels ) ALl 3)LEY) jais Sadll (g
Gaglall U Ll A 5V ARESN e adiad ) LDA L)l e Leg ((2)
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ciad) S UYLl adll e Jle IS Al 10 Cubl

il ol Lkl cul aF Y Jseasll e Agsadll il JBd )
oo Laase ) LSl 33 ad€alhn Jglels Hadiul dey 1ag gl
Slo Asla sacli Ao sens alaiin ALaYL cohlual 4l @il gl

ahladl e gual) el il
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The Integrals On The Sphere In The
Space R™ By The Generative Kernal
Method

1 Dr, Hamed Abbas 2 Hiba Zakaria Aslan

Albaath University Faculty Of Science_ Department f Mathematics

Abstract:
In this article, the values of the integrals in the spherical region in
space R"were found by using The Generative Kernal Method by
finding the integrative constitution that we adopt in the orthogonal
and regular operations in order to find Orthonormal Polynomials on
the sphere with radius r, then forming the Generative Kernal that
helps in finding the constants of the Cubature Formulae and that is
useful in forming a relation that helps in finding the values of the

double integrals of any function in B'"
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Hybridization of the Salp Swarm algorithm using Genetic algorithm to
develop a new methodology for finding the optimal decision tree
Huda Ali Habash

ALBaath University — College of Science — Mathematics department

Abstract:
Decision support systems (DSS) are considered the resultant of the
significant advancement in information technology. As these systems
provides the suitable support to improve the quality of human decision and
depends on the availability of sufficient information as well as fitting the
models to analyze the problem.
In earlier research we have studied decision trees along with different
methods to build and develop, besides, we have proposed a hybrid
approach that increased the quality of the results we got by reaching the
optimal decision tree that outperformed the earlier methodologies.
In this research we go on with our efforts to develop a new hybrid
algorithm that merges genetic algorithms with Salp swarm optimization
approach.
In this research, we combined the Salp Swarm algorithm and the genetic
algorithm to build optimal decision trees, and the results showed that the
decision tree we obtained from the hybrid algorithm improved over the two
algorithms separately according to the performance criteria of decision

trees, which we will talk about in detail in this research.

Keywords:

Decision support systems, decision making improvement, genetic

algorithms, decision tree, Salp swarm optimization
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A DUAL AHHILILATORS AND
DIRECT SUMMANDS

Eaman Al-Khouja®  Hamza Hakmi’®  Halla Hassan Msto®

Abstract

The submodules of some module played an important role in
studying the module itself and knowing some of its properties and
the properties of its endomorphism ring.

In this scientific paper we study the role which play the
annihilator and dual annihilator of submodules of some module,
that when there are direct summands.

We proved the endomorphism ring of some module is
regular if and only if the annihilator of the kernel and the dual
annihilator of image every endomorphism of this module, are direct
summands in it.

Also, we proved that the endomorphism ring of some
module is semi-potent with zero Jacobson radical if and only if the
annihilator of kernel and the dual annihilator of image every
endomorphism contains direct summands of it is.

Furthermore, we proved that the endomorphism ring of
semi-projective module is regular if and only if the dual annihilator
of image every endomorphism is direct summands in it.

In addition to that, we proved that the endomorphism ring of
semi-injective module is regular if and only if the annihilator of
kernel every endomorphism is direct summands in it.

Key Words: Regular ring, Semi-potent ring, Annihilator, Dual
annihilator, Semi-projective module, Semi-injective module.
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