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Classification of Fixed Points of
Dynamical Systems
and Bifurcations in One -Dimensional
Systems and Logistic Map

Abstract:

Bifurcations theory has a key role in the study of structural stability
of dynamical systems encountered in various branches of scientific
fields as humanities, engineering, social science, etc.

Studying such phenomenae, unexpected dynamical behaviors
occur in nonlinear systems when changing values of systems'
parameters, so that, we may reach critical values of such
parameters at which the dynamical behavior of such systems
differs through passing these critical parameters' values.

In this paper, e present a study of equilibrium points of nonlinear
dynamical systems, in general, using the corresponding linearized

systems in neighborhoods of such points.

Key words: Dynamical System, Fold Bifurcation, Saddle-Node
Bifurcation, Tangent Bifurcation, Transcritical Bifurcation, Normal Form,

Pitchfork Bifurcation, Logistic Map.
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) A8 Bhlall 3 dalsy Jeliill alalies agjally dggall ciliseSll
o Akl s34 syl asill S
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alide cilals

Sisall zaseill Jilat (Jelall KN adaiall ¢ Ssunll (5l ((VMA) diph
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Study of energy variations of the second-
order moments with the imaginary part of the

optical potential of the reaction (« + Fe3?)
using the (VMA) method

Abstract:

In this research, the energy behavior of second-order moments
[r2],,(E) was studied for the imaginary art of the optical potential
of articles (o) projected with energy E, = (1 — 50)MeV and for
the target nucleus using the VMA method

This method is based on the internal connection between the
imaginary and real parts of the optical potential, which in turn will
reduce the number of variables (parameters) to only two
parameters. It has been shown through this study and the numerical
values calculated using the program (code) (SPI) and code (VMA)
for the quantities, which are the total torque of the second order for
the imaginary part [r*],,(E,), the surface [r?], (E.), and the

volumetric part [?],, (E,):

1. Its energy behavior in the low and medium energy range
shows a different variation, as the surface increases with
increasing energy until it reaches a maximum value and then
begins to collapse, while the bulk increases with a noticeable
increase with increasing energy. This is due to the fact that
surface effects are greater than volumetric effects for low
energy values, while for medium and high energy values,
volumetric effects play a greater role than surface effects.
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2. The photopotential mediators were identified and the
photopotential forms of the reaction were derived (o +
Fe3?).

3. The values of the reaction sections (« + Fe3¢) were studied
and determined within the studied energy range and then
compared with their experimental counterparts, and good
agreement was found between them.

4. The numerical values of the optical potential were found and
the shape of the potential was deduced. A mathematical
relationship between potential and energy was also reached
through which the value of the potential can be determined
for each energy step. This provides a new addition to the
database related to optical potentials, moments, and
interaction sections, especially in energy regions that lack
reference values. This relationship is:

V=-0.1394 (E,) + 46.736
Keywords:

VMA method, Optical potential, Total reaction cross section,
DOMA
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B, = 110 MeVE,* ,p, = 11MeV , p,, = 150 MeV , E; = —100 MeV

sl e (VMA=SPI) malipll ) (3) sshadll & daslill bl Jis 25 .4
sl el 4lle Sy o Jpmandly lgtiadlas

slad Jal e (SPI) gelipd) ) (4) ssbdll (e Aaitindll i) Jis .5
05 (o ) Rl A A5 0 gl (nlilly ) ol ol
aadl LDhe g e lia o 5 g ((hially (ganally aladl) L)

: Bl it

A adll ) Jeagll @ sk Jeadl Ayl 8 syl Aaldl clglaall b
Apnally 20BN Ayall (e pg el dpurigh elansl) ad Ml (Sgall (5asll Cliald
Al Greadius (004 3eFe) delill (anally ahudl) gl Laall ¢l

(1) Jsaall 8 Leilsaa 25 il o3ag (VMA — SPI) 5(SPI) izl

5 46.703 1368 0.449 0.0127 1.2559 0.6208 1.39 1.2559 0.6208
10 45759 1.372 0.449 0.0504 1.2559 0.6208 3.65 1.2559 0.6208
15 44854 1363 0.449 0.113 1.2559 0.6208 5.21 1.2559 0.6208
20 43984 1351 0.449 0.199 12559 0.6208 6.11 1.2559 0.6208
25 43143 134 0449 0308 12559 0.6208 6.60 1.2559 0.6208
30 42328 1329 0.449 0438 12559 0.6208 6.86 1.2559 0.6208
35 41536 132 0449 0.589 1.2559 0.6208 6.99 1.2559 0.6208
40 40.763 1311 0.449 0.757 1.2559 0.6208 7.03 1.2559 0.6208
45 40.007 1.303 0.449 0.941 1.2559 0.6208 7.01 1.2559 0.6208
50 39.265 1.296 0.449 1.14 1.2559 0.6208 6.95 1.2559 0.6208

B2(MeV) p2(MeV) pw(MeV) Eg(MeV) a (MeV)
110 11 150 -100 0.448
Ve, = 5.8 MeV rs, = 1.067 Fm as, = 0.59Fm r.=1.26Fm
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pal) G gast] LAt gialt Aty A0EN Agal (e agiell 48Ul Aay Yl
Jaad) by (a+3eFe) delll [r2],, (E) ,[r?]y,(E) . [r?],(E)
. (1 < E, <50 MeV) (ugmall Sl

Galeall lead G asiall (G _ csby) sl Aiphl Gy Jpasll @
([17 =18 — 21] Laayall leady alill sl z3sall Gis daivi)
) Gl Lai lls By 02, Py Bs) Apmtigh sludll ) Jeasil
posall Ul bl o SN ISy ((VMA — SPI) aliy) (VMA) ddphal

[, (E) 2], (E) , [r?], (E)

Jw (E) MeV. Fm?3
120
100
80
QQ
60
40
20
0 Lo E MeV
n N An cnN on 1NN 17N 11N 1CcN 10N
e J\v Braown Raow e |\vd Braown Raow == |\ (tot) Braown Raow
X JWKD X JdKD ® JWtotKD

LAt agiadl () —Osly) BlSlan A8y yhay Aqiiical) dpigh) ¢ Uaagl) :(1) Jeid)

[21]dmasal gidiag (o 2 7 dgalll (385 4 paunal
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& Eg d8lall dmaje dad HLEs) amyy (1) Jsanll ey VMA ddpha alaaiuly
[r?lw(E)  aaally oadandl Lo gy Al g5l Laaall adll o Jgeanl)
popall AUl Jaall Gy (a+ 36Fe) Jeliild [r2], (E), [r?],,,(E)

1(2) dsaall & Leabl &

5 0.122 18.714 18.836
10 0.487 49.287 49.774
15 1.089 70.443 71.532
20 1.921 82.532 84.453
25 2.973 89.185 92.158
30 4.231 92.733 96.964
35 5.68 94.432 100.111
40 7.303 94.963 102.266
45 9.083 94.715 103.798
50 11 93.922 104.922

e G Lpaaalls Dadaudls Zalanll o jall Al gLl (2) ol (e Laadl
Bl ae Boladl 8 By T3 [12],,, (B) apell (AU bl 8 Tl Tl
Taadis eoded ol ) Gy (ghays AU A5 e apes a3 2], (E) J
Lallall Sl 5 LeDlie we agiall Gl saamall Lpnaall ol alassil Laf
q21]

1(2) Sl iy cilS (2) Jsaad) 3 il bl Jia
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= Ji (KD)
B Jw (KD)
® Jd(KD)
w

(SPI)
Jd(SP1)

1

100

80

40 -

iﬂ’ (E) MeVv. Fm3

E Mal\/

0 50 100 150 200

[r?]w(E) (Al 456 450l cha ALAS agjall 48Ul culislial):(2) Jedd)
Al Jaal) B (o + 3¢Fe) Jeliall 2], (E) gaaally [12],,, (E)akelly
[21-3-7 ] dadigal) Lapall adilly (1 < E, < 50 MeV) g all

Gl nd liie L8l Ty (S50 o Al o el) G (2) S8 e ads
o Dbl fay 5 calie dad ) deay o ) 8L 2Ll 2 [r2],,,, (B
Al gl Aladl) A< L e Aasll) duadadd) il ) @Iy (ghady 48Ul sl
laany abiel an ) dasi @ ey ALl sby)) ge 25 Gilly (hagll) dndand
o a3 anall ) G Qe o1 ¢l Tty ntand) BB a8l
3 slsill Jalay bl ol apen ) Alladl) 3505 ) S (ghays A8l sl
Al sl ae dI[12], (E) Sl dslidl DA e aie e L

Csle g (1) cimiadl (e s 58 WSy [12],(E) S0 (alisia)
JS il AU Ll Y ey 130s Ungale Dl 25 (g5 Blad) 8 Taiie
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Jeiall [r2],(E) AsEN ddjal) e Adfal) agiall 4800 A Lk

1 1< Eq < 50 MeV (g aall Al Jlaal s a + 38Fe
Jadll (SPI) 5(VMA + SPI) ol alasiulys (1) Jsaadl alasinlyy &
oy &g Al ANy [r2]p(E) 4iisd) agill Loaell adl) e deghia )
(3) sl 4 [21] Zeasadl Dy (VMA) Aiph 3y daliiual mibl)

s Sall
5 525.76 4.86E+02
10 518.86 4.82E+02
15 499.09 4.78E+02
20 477.32 4, 73E+02
25 456.88 4,69E+02
30 438.29 4,65E+02
35 421.39 4,60E+02
40 405.89 4 56E+02
45 391.56 4 52E+02
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Hardy inequality on Heisenberg group

Abstract

In this work we introduce the Heisenberg group which is the most
well known example from the realm of nilpotent Lie groups, and
plays an important role in several branches of mathematics, such as
representation theory, partial differential equations and number
theory... It also offers the greatest opportunity for generalizing the
remarkable results of Euclidean harmonic analysis. We also
introduce the Hardy inequality which has an important role in the
study of partial differential equations. And we present proof for this

inequality for the first Heisenberg group H.

Key Words:

Heisenberg group, Heisenberg Laplacian, , Carnot_Carathéodary
metric, Kaplan metric, Hardy inequality.
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B3l o2gd ayis ¢ By fomnla ol G 3L ¢ pinla 8ye) (Ao Jpan) iy
CHM Sl

[12] :(n = 1) A Einla 500) :2.2.7 iyl

ip m=1 Laie Glsall Eyonl s )

0 vy z
5 ={<0 0 x);x,y,z ER}
0O 0 O

tde Juani expih > H sl 130 Y1 sk
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X
0 y z 1 0 O 0 vy z 007)/
exp00x=010+00x+000
0 0 O 0011000 00 0
1yz+§xy
“lo 1 x
0 0 1

P o Wiy ULy ¢ H 5p0ll jualic o

1 b c
H = (O 1 a);a,b,c €ER
0 0 1

P JSAL Byl 03] SN (9B any
(x,v,2).(%,y,2) = (x +x,y+y,z+7z—2(xy— Jéy)) (1.4)
[12] 15 fouile uad 5aljall Agasal) Jghall :2.2.8 ciyps

sacld U ylay ki Y X, Y, Z dgaie Join A0 15 B goiila L )
t AL et 5 ¢ puall 13g]

X=0,+ 2y0,
Y=0,—-2x0,
Z =0, (1.5)

teh Al e samll dalall ABle 5SS

[X,Y] = —4Z
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Wl sarie Y b X0 H > H eaiall Jiall exi LSS LS 5 13

[36] :adall p, g € H JS JaY (3ia 13 (left invariant)

(dLg) X() = X (Lg (p)) (1.6)

Lg(p) = g.p +J88L axi Ly (p): H - Hgakil) dua
[12] :H™ i3l 85 :2.2.9 iy
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[4] :(The Heisenberg Laplacian) §sina oSN e :2.2.10 iy
8pa) (Ao hayg Al A 8 (SN Jisel 4iliie gounla (SN fise ¢
:JSAb H g hla

— A= —X%2-Y?2 (1.7)

fele JS& pounla 5ye) e s

n

— Ay = —Z(Xi2 +Y?)

i=1
e bl edh 52 Al e Guilaie 5 eblanal) Ciad e Y jise sag
.Kohn_ Laplacian
[5] :Einlh 5505 o Cidgsom clpliad :2.2.11 iy s

Gl 138 3) & 505la 35y Ao (Sobolev spaces)  cadsgu e liab (il

: V) il e ((Folland_Stein clelasy L iyl

Coms U € Ly(2) dsad e 03SA) oLnill (HL(2) ) WI2(Q) 5 S
35 el 1aa (5K 5Ly (2) () i Xu 5 YU dsial) L@l de )
s padailly

1
lullyrz = (IXull® + IYull® + llull®)z (1.8)

W) & CE(Q) (Hlal ) ddle 4l e W, (02) olaadl) Cajel
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Eoinla 50y e Q dgana Gl o gonla G Jinal ailiy o Al 231
:;L..JA .)}.J; cA ]HI
—Ayu=Au in2 ;1>0
u=0 onadf

Gl o Lad 3 (discrete spectrum)  aaiie oyl Allill o3l ()5S, 4ld

3ins il 1) G ol 5 (1) Sl shan e L (42)
0<A <Ay <vr < Ay

limk_,o Ak =+ 3

salsia Uy, Uy, .o € WMA(02) ddblsall 4313 Jlsall 5SS

:@iasy Gl 5 (orthonormalized) debic

<ui,uj) = fnuiu]'dx dy dz = 611 ,\7’ l,] = 1

. 1 i=j .
')SﬁJJJSJAJ}ASLJ={O 'li]:u:};

1Sl w € HU(R?) Jlso e fotla GO el duma il Al i

alu] = IXull* + IYull® = [ (1Xul® + [Yu|?) dx dy dz (1.9)
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(il 3 oAbl 2.4

(Carnot curve) H &l 80) Ao A8 Aadal) :2.4.1 iy g
[9], [3],[10] :(Horizontal curve)

y:la,b] € R - H :(Lipschitz curve) jiul jaie lual oS4
v(@®©:= (x(8), y(©),2(1))
W) £ € (a,b) @l JaY Gisy Q& 1Y a1 Jsie i) Jsid) 1 oo Ji
1Ay dlealal)
Ve 1 7 7
2(t) = 5 (x(0) y(©) = )y (®)) (1.10)

£ 25l 3505 Je Carnot_ Carathéodory 4dlua :2.4.2 Ciyps
[6],[10], [11]:H

Can ALl (el Nxie « J5Y) §oinla 505 (e Gtk py, Py € H oS3

P ISl Gakadl) e ()9 sEhIS  igilS Al f Alay)l
dec(py,p2) = inf {Z(V) PPz 5 D1 oRdea ﬁ‘g‘““)’} (1.11)
C C dilua anly dlaal) 03gd HLaial eyt

[12] :Kaplan Metric ¢S\S A8l :2.4.3 iy a

5 C Cadluall SN i) e 281K £330 30 o o)a] Aile &

{ JS e

1
dy(x,y):= ((x* + y*)? + z%)2
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[12] :2.4.1 Liaje

to Giady OIS dilie JaY

x(x?+y?) +yz

dy(x,v) 1 Xdy (x,y) = .
dy

y (x% +y?) —xz

dy”

dy(x,v) Ydy(x,y) =

P H i 5p) Ao sl Alia 2.5
:2.5.1 Lippa

st 4l g u] < 0o Cumyu Al L;T JaY

2

x? + y?
[ s (X0l + |Yu|?)dx dy dz > ngd—4y|u|2dx dy dz (1.12)

H
by
fomil

Xdy\ |
I = ng <X+ad—>u dxdydz
H
Ydu\ |
+ ng <Y + a—H)u dxdydz
dy
o€ R s
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oS

H d]HI

Ydy Ydy
(Y +a —) (Y +a —) dxdydz
dy dy

Xd
= ng (1Xul? + |Yul?)dxdydz + fm@ Xua d—Hﬁdxdydz
H

Xd xd
0< 1= fps ((X+ad—H) (X+a—H)ﬁ

Ydy
u Xudxdydz + fle Yua——

a4 udxdydz

Xdy
+fR3a an

2

dxdydz

dy
—Uu

Ydy  _
+ [ pea——uYudxdydz + a? [ i

dy

2

dxdydz (1.13)

+a? [ s

o) La

Xdy _
—u Xudxdydz

Xd
ng Xua d—Hﬁdxdydz + fR3a a4

+ [ Y Yy udxdydz + [ Yy Yidxdyd
IR3ucrd]}ﬂuxyz Rgaduuxyz

X(XdH) N Xdy H o
u i, u+u a4 Uu

Xdy a
+afgs = U Xudxdydz
H

Ydy Ydy
Y(—)|u —VYu
+afR3 u( (dH)>u+udH u

Ydy
—uYudxdydz
dy

= —af R3 dxdydz

dxdydz

+afR3
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ocf]Rg,X( ) lu|?dxdydz — afR3Y( ) lu|?dxdydz

sl (1.13) gld Julb
I = [ps (IXul? + [Yul®)dxdydz

[ (XXdH+ Yy )Ilddd
aJ 3 d]H] dH u xayaz

Xdy\®>  Ydy\?
+afR3<(dH) +(dH) )Iulzdxdydz
H H

relal A0 ) cilblal) andy

:’Y}i
Xdi\>  /Yd\°
f]Rg <<dH) +<dH) >|u|2 dxdydz
H H
2 2
2+ yH)x+yz) + ((x*+y2)y —xz
= [ ( . ) 22( — ) lu|? dxdydz
((x%2 +y?2)?2 + z?)

_ f]Ra (((xZ + yz()(zx(:c:l;lgl)zz)-:_ZZZZ)(ZX2 + y2)> |u|2> dxdydz

| ((x2 +y)((x? +y*)? + 2%)
= [

2
(2 + 997 + 2272 |ul ) dxdydz

x? + y?
= I ((xZ +y2)2 + 22 |u|2> dxdydz
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Xdy  Ydy

—af s (X i +Y dH)IuIdedydz

= —af s ((6x + 2yd,) ((x yx yz) |u|2> dxdydz

(x? + y?)? + z?

(%2 +vy3)y —xz
_o(ng ((ay — 2x BZ) ((xz D 22 |ul? | dxdydz

5 ((x2 +yH)x + yz) P <(x2 + vy — xz>
X (xZ + yZ)Z + 72 y (x2 + yZ)Z + 72
z?(4x? + 4y?)
=~ (% + y2)2 + 22)2

(x2 4+ y2)2 4 22 (x2 + y?2)? + 22
2P+ yH) (e +y?)? + 227 (x% + y?)
- ((x2 + y2)2 + Z2)2

x2+yHx + x2+y3)y—x
_2y82<( ) y2>+2x62<( y2)y Z)

FosSs SJull

(x2+yH)x +yz
_afw ((ax + 2y d,) <(x2 T y2)2 + Zz)

(x* +y?)y —xz
+ (0, —2x a,) <(x2 v T |ul? dxdydz
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o —2(x? +y2)(x% + y2)? + 222 (x* + y?) — 4z2(x* + y?)
= W) ps ((x2 + y2)2 + 72)2

|ul?dxdydz

x? +y?
+ y2)? + z?

= —Zang o |lul?dxdydz

Xd Xd
0< fle (X+aT;ﬂ)u(X+an)ﬁ
+ (Y+a—>u(Y + a—)u] dxdydz
dy dy

x% + y?
(x2 4+ y2)? 4 72

x% + y?
a(xz + y2)? + z2

= fRS <|Xu|2 + |Yul? + a? |u)?

-2

|u|2> dxdydz

tde Janig =1 2k

x% + y?
fle <|Xu|2 + |Yul? — G2ty 5 22 |u|2> dxdydz
x2+ 2
= [ <|Xu|2 + [Yul? — y 4y |u|2> dxdydz > 0
H

P el Alie 8 (1.2) AL daY
2 2

xc +
alu] = f]R@(IXuI2 + |Yu|?)dx dy dz > ngd—LLyIulzdx dy dz
H
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Using Improved results for the third
Coefficient to estimate the second Hankel
Determinant in Subclasses of Bi-
Univalent Functions

Majd Abdulrahman Ayash*
Dr. Hassan Baddour®
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Abstract
The present research presents a study of the subclasses of Bi-
univalent analytical functions, where studies of the subclasses
defined by Frasin have been continued. An estimate for the second
Hankel determinant in some of these subclasses and in some of the
subclasses branching from them has been identified using improved
results of the third and fourth coefficients in these subclasses from

previous studies.
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Histological changes associated with the
effect of EDTA on blood lipids in Syrian
hamsters

Summary

The study was conducted on 40 hamsters, about (3-4) months old and similar
weight (89-93) g, divided into six groups (five control hamsters and seven
hamsters in each experimental group), EDTA was dosed as follows: It was
given to the first group (( A is the control natural food only, while the second
group ((B) was fed a high-fat diet and was left without EDTA as a negative
control, while the third and fourth groups (C, D) were fed for 15 days a high-
fat diet, then they were dosed with EDTA daily for 10 days with two
concentrations ( 10 mg/ml and 40 mg/ml) in order to study the therapeutic role
of EDTA on lipids and some blood enzymes and electrolytes, while the fifth
and sixth groups (E, F) were fed a high-fat diet along with EDTA dose from
the beginning of the experiment to its end, in order to investigate the preventive
.role of EDTA

The study showed that the macroscopic and histological study of the liver and
heart samples showed the presence of changes that included the presence of
protein and fat degenerations in group B and the two preventive groups E & F,
and cases of bleeding and cellular necrosis, confirming what we have reached
as a result of our biochemical study of a rise in liver enzymes ALT, AST

As for the liver and heart samples of the two treatment groups (C and D), they
were closer to the control, which confirms the therapeutic, not the preventive,
role of the use of EDTA in reducing the negative effects of lipid deposits in the
blood and viscera studied.

Keywords: EDTA- hamsters- lipids and enzemes electrolytes.
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