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Effect of adding nano-zinc oxide as a
fertilizer to the soil in the yield of two

cultivars of soybean

ABSTRACT:

This experiment was carried out at the Agricultural Research
Center (Research Department of Natural Resources) in Homs
during the agricultural season of 2021, In order to study the effect
and effectiveness of ground fertilization with zinc nanoparticles on
the productivity of two soybean cultivars (Glycine max L.), Sb239
and Ascro 3803, By using four levels of nano-zinc oxide fertilizer
according to the leaflet attached to the fertilizer package
(100g/ha) were coded as TO, T1, T2, and T3. These treatments
were added at concentrations of (0, 1, 2, 3) mg/l, Respectively.
With three replications for each treatment, The following results
were obtained: a clear significant increase when fertilizing the
ground with zinc nanoparticles in each of the number of pods on
the plant, In the two stages of nodes( Flowers turn into fruits) and
maturity, The weight of the seeds on the plant, The weight of 100
seeds, The Biological yield and the Harvest Index, With the highest
percentage when the T2 treatment according to the following
ratios : (90%), (102.06%), (79.03%), (37.31%), (67.87%), and
(40.06%), Respectively, In comparison with the control, And it is
noted from the results obtained that the variety Sb239 responded
to ground oxide fertilization Zinc nanoparticles are more than
Ascro3803.

Key words: Soybean vyield, Sb239 cultivar, Ascro 3803 cultivar,
Nano-zinc oxide.
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Ol L [ gddl  Alal) Galidianl) 8l A
&l die () aag ada A Punica granatum L
Tuta absoluta (MEYRICK) 5,gail dis
(Lepidoptera: Gelechiidae)
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Tuta absoluta (MEYRICK) (Lepidoptera: Gelechiidae) 8 gl &e

The effect study of oviposition deterrent of
aqueous extract of fruit peels (Punica granatum
L) of moth tomato females Tuta absoluta
(MEYRICK) (Lepidoptera: Gelechiidae)

Abstract
The purpose of this study was conducted to evaluate the aqueous extract
of fruit peels Punica granatum L, in oviposition deterrent of moth
tomato females Tuta absoluta, to reduce of its spread because this
extracts contain several chemical compounds, its being clean pesticides.
The aqueous extract of fruit peels Punica granatum L were prepared by
different concentrations by diluer with water (2%, 4%, 6%, 8% and
10%).
The results showed that the aqueous extract of fruit peels Punica
granatum L had oviposition deterrent of moth tomato females Tuta
absoluta at the rate of 100% at concentrations 10%. Whereas showed
relatively less effective at the lowest concentrations.
The results showed potential to reduce of tomato leaf mines distribution
by using aqueous extract of fruit peels Punica granatum L, as a natural

resource for developing safe and environment friendly pesticides.

Key Words: Punica granatum, oviposition deterrent, Tuta
absoluta
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! HRTEM, (High Resolution Transmission Electron Microscopy)

2 ABF-STEM (Annular Bright-Field Scanning Transmission Electron Microscopy)
3 Spin Glass are a mixture ferromagnetic bonds and antiferromagnetic bonds
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Synthesis and study of the crystalline structure
and magnetic properties of Ruddlesden-Popper
series n=2 Sm;SrCoFeO; compound

ABSTRAC

A new oxide of the Ruddlesden—Popper series has been
synthesized by the sol-gel method and structurally characterized
in the Sm-Sr-Co-Fe-O system. X-ray diffraction and electron
microscopy(HRTEM and ABF-STEM) show that the oxide
Sm,SrCoFeO; constitutes the n=2 member of a homologous
series of the tetragonal system of the P,, /mnm space group of
Eu,SrFeO, crystal model. The essential feature of which is the
existence of two connected Co/Fe octahedral layers, separated by
Sm atoms. Below 200 K the tittle material presents two different
magnetic phenomena. The first one corresponds to the formation
of ferromagnetic interactions (~200 K), whereas at lower

temperature (~60 K) a spin glass state occurs.

Keywords: X-Rays, Electronic Microscope, Ruddlesden—Popper,

Spin Glass
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b Ugas bl Gluhall 4 poall paiey QLN jaial Sl Jlaiu)
aalsd (aryg SMySICo, xFexOr Syall 4y 0Ll Al e hlay Al <l pasl)
dc Fe jainy CO paie Jlain) 23 Cua yaall paiey 4ld Gy e 43kl

gl g lilaa) b Ja Jm Apha caaniindy X=1 du

sduadd) Luaaf L2

0 ) Al pulSY) e a3 plilaal e Sl s Baal S50
Ailiae cNlas ‘53 . R S u_w‘nj n=2.1ic psg Cpaadaly Al

50 eSl ALy nglaliall (alsall lgie Bhaan (il LY

sl dilal .3

painl Sl Jaiay) PR e SrSmCo, xFexO; awsi) g lilaal o
A(*x=1) Adpad) Lol die 308l yeaiay <)

Al FaSV) dgm 48 1280 2SY 13gd Ayl Al Al @

e SN enall LuE Al 0V 130 Al Aadl Al e
ABF-STEM _alal) 3lliall Jlaall 53 38Ul el jeaall HRTEM i

1SV 3] Lpnalalindl Lalgall Gl o
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oalgay Cuad) &k .4
rdasiiieal) cilglyls 53¢aY) 1.4

Sr(NO3); algall aladiuly Ja Jew Adyhy SM,SrCoFeO;asY) jas
(99%), Sm(NO3);.9H,0 (99%), Co(NOs3),.6H,O Fe(NOs);.9H,0
4.6 dedll xie(pH J) dad Lasial CeHgO7 (99,5%) clipiudl Lanss (99%)
5 delihal Sl (Sl Lyl Fyfias€idl a3y Gl (5 5
dgn A Al Auhp Gy dele 48 50(1100C) Al die Wyl &l

XRD i) Gy

(difractometro de polvo Bruker D8 equipado co un monocromador
primario de germanio y un detector rapido LynxEye® )

e (A il daala A dpae o Lasl) and 3

Departamento de Quimica Inorganica, Facultad Ciencias

Quimicas, Universidad Complutense, E-2804(0 Madrid, Spain

el 4y ual) Ayl JEOL JEM ARM 200F (200 V) Slea aniinl;

il S Faals 6 A Y] pladll il K B e g 5

Uyde A

SQUID  jleall aaiialy amSY) Il dblid) alall G

(Superconducting Quantum Interference Device) model MPMS-XL

S with system PPMS (Physical Property Measurement System
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LBy @itis) .5

s <y (sol gel) da Jgw Aiplky SmySrCoFeO; Syl glibial
G Sy B delibaa) Sl (S all A penall A g€l Canil Gy S
Jolae o Jpaall hiall sl e do 100 & Capdly Jo 250 a3y
Uaes (wlg ALl ae Jslaall cpdid g (SOI) Aage pall gl (e (ilatia
i opaadl) ety (gel)dall Mie  (100C) dsall xie il fagd ol
(250C) dayl xie lies Gie i b @) cada ll sy Jolaall JalS 3
Aha dale gl gy gkl el S Cldly il Jsladl Ge paliil
JSE8 dygaall GlSyal) (o paldill dele 12 52d (800C)  dsyall xie 4
o1 Cialie Alp€ Ll Jpanll (e b 4ny 4k & Oolll gl Gsmase
558le (il G Aiall Camss Aol 48 324 (1100C) dsyall vie Ljhya Al e
Sy Ay Agall Ay 2y M (e Al Ciinke @ gae JSE el a8 43

Aiedl dasY)

sl & a5l it AN SmM,SrCoFe0; (Syall aguall add (4) JS& sy
& ) bl dallae asd L clpll e JA IS8 Cslhall o) e
Rietveld alsyy 43,k Sm,SrCoFeO; Syl XRD dnsy lele Jgpanll
JUl 4 jeda Ally lde Jgmal) & Al bl e 2Ly (refinement)
O Lea Aall dyaill Gl pe n IS aedll 3l dlaadle (S (4)
[24]EU,SrFe0; Syl (gl 3 saill Ay 38155 gy Al
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£ Aallaag SM,SICOFe0; Linll XRD Al dady) g lpad) Jabia :(4) Jeail
(2581 Jal) 5 A jail) Alal) aab (5pend) BUG) Jiai G Retvild by, 45, 0, XRD
Bl adh (5phual) #)ail) hghll) (Jiaiy gralipd) plaicily Lylas 4 guunal) adil)

sty Ayl alaainly Lalgl) Jlshly emaall Sl Ayl dad) Ay

(1) dsxall mnse 8 S Rietveld

de yigrg cpandyy Alalid dudindl LSyl A A @ikl ) dedidl & e

vie ShA g5 oS AN (9) gabid axe 33y NaCl 4 dlla ) clidl)

o 5l Ayl jualic aal JUd) daw e STosal&l il Jlaguy)

R

(1) dsaadl ¢

pasi SM,SrCoFe0; Syl 8 St culighilS e SV Al o) Jaadls o
Sm GlighlS e S Al Ly cylSudyll GlSHhe A @l lida
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Jis  Sm/Sr(P)chd o) dwa NaCl 4y dlla Al Glgdll 4 aags
GlSye dn ol a4 aad Ao fudasyles lbisols
G asmaig /o gplen @ligilS Jia SM/Sr(R)c)y Wiy culKud )l
s (5)dsall & miase s LS NaCl 4y lla Al clahall (8 acags
osa sl il Jals Sy ol cd sl Cas ol Jaadly

Gis L Gla dadl B8 cylSud gl Gl (8 ogagll Clulall ol Caany @
Jomny (U3l b A sl spmgll Clildl) CylSad gyl i 3 il Jan gl
(@ Jadl pladl Gy dadall e i) o3all & BOg  opagll ALl (D
¢l . [28] Glazer Jull sl Gifa’ac’) dahll Casii Y a’c’)
Gy Akl glae aal sl o die sy it e (050 23 US4
Gliadall oladl a2 90 Hlaiey diall Hsmae Ohsd Al Cum cclSudg yull 4y
ClSie B duan Loy 4pd My (5)JSA E mape s LS dyladl
Do &l Cuny SENANDIO,  (12R) g5l (e dpudandl clSads il
A ahd dnll g Gk S e BSall eBall B ssngl il
(@aa)dw aldail G5 Z5y s X slaall Jsh o cioliadl cylSudy )
[6]

bl i tetragonal eyl alaill aca Holiy ugyaall CSHall o) cpit @
Gliiahls EUpSrFe0; oSyl o) zisaill @algall Pyy /mnm - 24l
. a=b=5.401, c=19.6054 <)Ll i<.3l)
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L) glal) Al
Crn Gl L 2

2024 ol 6 23l 46 Al

Atom X Y Z Site occupancy
Sm (P) | 0.2487 (6) | 0.2487 (6) | 0 0.18(5)
Sm(R) | 0.2365 (7) | 0.2365 (7) | 0.1820(6) 0.90(3)
Sr(P) [0.2487 (6) | 0.2487 (6) | 0 0.81(5)
Sr(R) | 0.2365 (7) | 0.2365 (7) | 0.1820(6) 0.09(3)
Co/Fe | 0.2467 (5) | 0.2467 (5) | 0.4011 (7) |1
O(1) 0 0.5 0.399(2) 1
0(2) 0.294(3) 0.294(3) 0.299(1) 1
0O(3) 0 0 0.085 (4) 1
0O(4) 0 0 0.377 (3) 1
O(5) 0.304 (4) [0.304(4) |0 1
Sm-0 Sr-0 Co/Fe-O
O(l) 2.44(2)x2 O(l) 2.79(3) x4 | O(1) 1.912(5) x
O(2) 2.28(2) O(3) 2.45(2)x2|2
O(2) 2.444(9)x2 | O(5) 2.476(9) x | O(2) 2.11(1)
O(3) 2.679(8) 2 O(3) 1.972(8)
O(4) 2.46(4) O(4) 1.887(9)
O(5) 1.926(8)
Space group P4, /mnm(#136), a=b=5.401, c=19.6054

&5 i) SmM,SrCoFe0; s sall baylg Ml Jishly 4a k) ASpdd) cially (1) Jaad
Rietveld alii; 48k aladiuly Wle J ganl)
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®Sr

®Sm

[110] [1-10] [001]

Sm,SrCoFe0; cusall 4y, gl 4l Jiay adgal JS& 1(5) Jeil)

Eia SM,SICOFe0; Luall [010] Lsaddl JeHRTEM 3y5a (6) JS3l o
Srochd 5 asa¥) Gl cud Smochids jea¥) 4l cud Co/Fe &l
3aaY) ol gl

JU pasit el @y (b Sm,SrCoFe0; duall HRTEM 8jpa ek
19.7 A53.8 & il o clilaal el el LS bl 380 b ol
il Jle € el Jlesa sl e
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Aibid) jsaa Jsh 1eSM,SrCoOFe0,; iiall ABF-STEM 3 HRTEM )5 :(6) Jsil)
[010]
SM\Sr )3 ) NaCl Zuiy <y liday Jadi i daa dalis ddaada (K 8ygeall (10
Ot JS Ulaal J81 Lality 4 paie il 038 o Cam ((n2dY) slly Jayys)
(e sl o) aan \ll oI ey ) Sy ) Ay cld liday Jagis
ABF- ¢35 (o . [010]small Jsba e (6)JSil o (@)daslall 3)suall
Gl el 8 L) dassll by AlE) b aaas Womm JN,STEM
Laiifi Ialge V) ol Jalil) Cum Al Jalds (g baee] Aaadle Wiy . ((pansY)
Laiy S1 (45l Tag i lsad) Aansgio Wa o s 3 SM Jie JEY) sl
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alse o calaadl Al ey .Cos Fe clislSy Lagp lalsw J8Y1 Ll

gapadl ygeal) b AU 48 Loy Ay SVl

K A e S5SNI jeaall 458 (0 lgle Joasll 8 Al cilagleal) ¢
plall e ol (Sl () a5 XRD Ay lgle Jpmadl & Al il glaal)
«Eu,SrFe;0; ol zgaill 385 Py, /mnm lalull 34, tetragonal <L)l

Jealall ol dagi digll oda b o5l (S pe (gl UK 2gmg Adaadle 3y ol
Lghliaa) Galdll .6

Ladls (7) J& iy SM,SrCoFe0; oS jall dpnhlizall paldll du)y s
Glayy s as (Magnetic susceptibility) dulalinad) AL a8 4 s
ZFC aidl o) dua  SM,SrCoFeO;iuall (300K) A (2K) o 8yl
Gubi aa FC  aially pulaling Jia Gukai (s Apunhalinal LG o8 muas
ol e Jlml jedss Sm,ySrCoFe0; duall o) ZFC  jasdll (e sl
Jics ay Te=(200 K) daall vie dalineg ) gl U wdalinal L)
ia )l 2ic Spin Glass g5 (e Kol Aal) el Ly (S all (6)S Ba A2

(FC iniall) asshaline Jin (3l e appill vielgilaadle cai (60)K
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(@%a7c?) Jual) alail g dihall Casiia i (37@%CY) sl

S Al Al DA e Al oda A gl (SHe gl 0 LDy A e
e S AN jeadll dugiy Ll 2aSY) dsa 48 e Lo Jpaall
Gy tetragonal el sl eca ol CSpall o) o WS cd8a)
Eu,SrFe0; SHall (ol zigaill Gilgall Py /mnm - lalal)
a=b=5.401, c=19.6054 4 5Ll 4.3l <l yialyls
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Study of the Electrochemical Behavior of
Gliclazide in Moderate and Basic Medium

Manar Alkhoury ** Deeb Bakir Yumen Hilal®

Abstract

In this work, the electrochemical reduction of gliclazide was
studied in various medium:

1-The moderate medium of potassium chloride with a
concentration of KCI (0.5 M).

2-The basic medium of sodium hydroxide with a concentration
of (0.5 M) NaOH as electrolytes on the gold electrode using
cyclic voltammetry (CV), the study has shown the presence of a
cathodic wave involving the transfer of two electrons. The
kinetics of the reduction reaction was determined, the effect of
the concentration change on the reduction was studied in
different medium. Specify gliclazide quantitatively in some
container pharmaceuticals. It has (80mg unicron) in the
moderate and basic medium.

Keywords: Cyclic voltammetry method, Gliclazide, Gold
electrode, Diabetes mellitus, Qualitative & Quantitative Analysis.

! Doctor s student. in Electrical Chemistry- Faculty of Science at Al-Baath University,
Homs, Syria.
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*Dr. in Pharmaceutical Analytical and Food Chemistry— Faculty of Pharmacy at Al-
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Abstract

The Isingmodel had appliedto samples of different sizes using
Monte Carlo simulation to study the effect of the size of the
magnetic system on phase transitions in the absence of an external
magnetic field.

The study had carried out using modeling within the framework of
mean field theory, and the curves of energy, magnetization, heat
capacity, and magnetic ductility were drawn as a function of
temperature. Through these curves, the location of the transition
from the ferromagnetic phase to the paramagnetic phase was
determined by knowing the value of the Curie temperature. This
confirms the increase in this degree with increasing bulk
dimensions and the effect of spontaneousmagnetization on the

critical temperature values taken from the ductility curves.

Key words: Ising model, Monte Carlo simulation, phase
transitions, Curie temperatureT,, mean field theory, ferromagnetic

phase, paramagnetic phase.
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Study the effectiveness of genetic algorithm
and its application in the diet problem

Abstract:

Overweight and obesity are defined as abnormal or excessive fat
accumulation that may be harmful to health and even can even result
in death. This problem can be reduced for a person if this follows a
proper

diet, in which the consumption of kilocalorie, carbohydrates, lipids
and

proteins per day are restricted.

In this research, one of the problems of the economic crisis was raised,
which is the problem of food and securing it in terms of nutritional
value and material cost.

The development of computer science and technology and the use of
artificial intelligence, the essence and content of which is experience,
knowledge and memory, and all its applications revolve around the
concept of optimization, and knowledge of the most appropriate
solution to the problems presented in an effective manner, and the
means of applying examples have multiplied and developed with time
leading to evolution techniques and genetic algorithmspy; ,

The application of the genetic algorithm to the food problem was
studied.

Given a database of foods to find the 5 meals in each day of a week
becomes a complex task. In this article a way to generate diets using
genetic algorithms is presented, which one considers the restrictions
mentioned and also allows establish preferences for certain food

group.

Wordkay : genetic algorithm , chromosome , gen
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2aa¥) ibasa s 2024 oo 6 32 46 sl
ad)l) dau)gs Initialization Chromosome  cula guugag <1 dsgiz 2 5ghadl)
(lgiad)

3a 3b 8c 5d Se 8f

chr[1] 2.50 1.50 1.53 0.40 0.8 0.5

chr[2] 1.75 2.45 0.40 0.80 0.60 0.60

chr([3] 1.30 1.70 0.30 1.85 1.50 0.20

chr[4] 2.56 2.50 0.50 0.80 0.40 0.25

chr([5] 1.25 1.75 0.60 0.80 0.80 1.55

chr[6] 1.70 1.30 0.20 1.50 1.90 0.30

Clagusas S 4/ Jsoa

chr[1] = [a,b,c, d, e, f] = [2.50,1.50,1.53,0.40,0.80,0.50]
[1.75,2.45,0.40,0.80,0.60,0.60
[1.30,1.70,0.30,1.85,1.50,0.20

a
>
=
Ul

ed

Il

—

8

&

Ap

&

0

~

[ 1= ]
[ 1= ]
chr[4] = [a,b,c,d,e, f] =[2.65,2.50,0.50,0.80,0.40,0.25]
[ ] =[1.25,1.75,0.60,0.80,0.80,1.55]
[ 1= ]

chrl6] = [a,b,c,d,e, f] = [1.70,1.30,0.20,1.50,1.90,0.30
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fitness evaluation 430 Ay
P dale AU ) adill zlsys function dualyy Aly Gy e AL ans 2y

. decoding aswses S g clé -1
. Omme Ca s Apdie Q) W ASWN A6V Jyea ay of oyl -2
- asmsas KU AL (Sat dad olaeY dppiall J8)Y) 038 anii =3

Cangll il o Cilaguigas SI) aniic—

chr[1] = Abs[(3*2.50+3 150+ 8% 135+5%0.40+5
% 0.80 + 8 * 0.50) — 24] = Abs([32.80 — 24])
= 8.80

chr[2] = Abs[(3*1.75+3 %245+ 8040+ 5%0.80+5
% 0.60 + 8  0.60) — 24] = Abs([27.60 — 24])
= 3.60

chr[3] = Abs[(3%x1.30+3%1.70+8%+0.30+5%1.85+5
«1.50 + 8 * 0.20) — 24] = Abs([29.75 — 24])
= 5.75

chr[4] = Abs[(3%2.65+3 %250+ 8050+ 5%0.80+5
«0.40 + 8 % 0.25) — 24] = Abs([27.45 — 24])
= 3.45

chr[5] = Abs[(3%x1.25+3%x1.70+ 8% 0.30+ 5 0.60 + 5
«0.80 + 8 * 1.55) — 24] = Abs([33.20 — 24])
= 9.20

chr[6] = Abs[(3%x1.70+3 %130+ 8% 0.20+ 5150+ 5
«1.90 + 8 * 0.30) — 24] = Abs([30.00 — 24])
= 6.00
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L
Avarage— f[i] from chr[i]
avg - f[O] 5 Chr[l] — 8.80+3.6O+5.75-6|-3.4-5+9.20+6.00 = 6.13
fitness function f[i] = ;
chr[i] + 1
f[1] = 1t = 0.102041
chr[1]+1 880+1 9.80
fl2] = LN = 0.217391
chr2] +1 360+1 4.60
fI3] = LN = 1.148148
chr[3]+1 5.75+1 6.75
Fl4] = 1 1 = 0.224719
chr[4] +1 345+1 4.45
fI5] = LN — = 0.098039
chr[5]+1 920+1 10.20
£16] ! ! = 0.142857

T chr[6]+1 600+1 7.00

total f[i] = 0.102041 + 0.217391 + 1.148148 + 0.224719
+ 0.098039 + 0.142857 = 0.933196
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daallaay -
. fli]
plil = total f[i]
0.102041
0.217391
1.148148
p[3] = 0933196 0.158754
0.224719
pl[4] = 0933196 0.240806
0.098039
0.142857

Max = 0.240806
Cli] SVl Jlia! Ao

cumulative— c[i]
c[1] = 0.109346

|
c[2] = 0.109346 + 0.232954 = 0.342299

c[3] = 0.109346 + 0.232954 + 0.158754 = 0.501053
c[4] = 0.109346 + 0.232954 + 0.158754 + 0.240806

= 0.741859

c[5] = 0.109346 + 0.232954 + 0.158754 + 0.240806
+ 0.105058 = 0.846916

c[6] = 0.109346 + 0.232954 + 0.158754 + 0.240806

+ 0.105058 + 0.153084 = 0.999997 — 1.000000
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Gl 2L s e aaie alle Laill aSa Tyl alasil S lall 138 (e
Alle 316y () gatiay
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R[1] = 0.740891 ~ C[4] = 0.740891 — chr[1] = chr[4]
R[2] = 0.855193 ~ C[5] = 0.846916 — chr[2] = chr
R[3] = 0.999998 ~ C[6] = 0.999997 — chr[3] = chr
R[4] = 0.119081 ~ C[1] = 0.109346 — chr[4] = chr[1]
R[5] = 0.342265 ~ C[2] = 0.342299 — chr[5] = chr[2]
R[6] = 0.501488 ~ C[3] = 0.501053 — chr[6] = chr

chr[1] = chr[4] - (2.65,2.50,0.50,0.80,0.40,0.25)

[
chr[2] = chr[5] - (1.25,1.75,0.60,0.60,0.80,1.55)
chr[3] = chr[6] - (1.70,1.30,0.20,1.50,1.90,0.30)
chr[4] = chr[1] - (2.50,1.50,1.35,0.40,0.80,0.50)
chr[5] = chr[2] — (1.75,2.45,0.40,0.80,0.60,0.60)
chr[6] = chr[3] = (1.30,1.70,0.30,1.85,1.50,0.20)
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crossover gall

Pc— 50% = 0.50 suall Jlaial fase o adiay

R[i] Pcli]

R[1] = 0.476543 Pc[1] = 0.500000

R[2] = 0.524538 Pc[2] = 0.500000

R[3] = 0.489123 Pc[3] = 0.500000
R[4] = 0.515263 Pc[4] = 0.500000
R[5] =0.496175 Pc[5] = 0.500000
R[6] = 0.537852 Pc[6] = 0.500000

Pc[i] & R[i] 145, 8)

R[1] < Pc[1] R[2] > Pc[2]
R[3] < Pc[3] R[4] > Pc[4]
R[5] < Pc[5] R[6] > Pc[6]

e LY Ll
R[i]< Pc[i] s Al Al 32y
R[1] - parent R[3] — parent R[5] — parent
Pc = 50% * Number of gens =50% * 6 =3

pdalic)
Al sla @‘ ?J‘“‘J‘JJSJ\ Qe L;x: JA:IS_JG:"}.JAQ @Jéﬂ\&ﬂ;@ayem

Cel
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(31 )sad) Slasmises S 3 llia
chr[1] >< chr[3] withc[1] =2 —

IV asmsas KU aa G o ussa g SH alalis (o SN ) aaga
chr[1] >< chr[3] = (2.65,2.50,0.50,0.80,0.40,0.25)
chr[1] >< chr[3] - (1.70,1.30,0.20,1.50,1.90,0.30)

=W - (1.70,2.50,0.20,1.50,1.90,0.30)

chr[3] >< chr[5] withc(2) =2 -
osalall o sus g0 )SI aa Gl g s g S pdald (o SE () aiase
chr[3] >< chr[5] - (1.70,1.30,0.20,1.50,1.90,0.30)

chr[3] >< chr[5] - (1.75,2.45,0.40,0.80,0.60,0.60)
=l — (1.75,1.30,0.40,0.80,0.60,0.60)
chr[5] >< chr[1] withc(3) =2 -
IV asmisas Sl g N o gusga s SI) @dalii o SN () g
chr[5] >< chr[1] - (1.75,2.45,0.40,0.80,0.60,0.60)

chr[5] >< chr[1] - (2.65,2.50,0.50,0.80,0.40,0.25)

&l - (2.65,2.45,0.50,0.80,0.40,0.25)
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mutation 3,ik!
skl llaial (goie Ao adiad

A sl 5 san UK et 1 A el A 0 55891 syl 0
Sl L e Lo Aiall iliad el (58 (e Badin . ey S
Jaall (8 aBsia ey poalie s Cusaa g8 25 (s J3eY) dall e Flpdal
CY) 3 ) 1 (35S Cipas il Gipa JLiials 018 ()

C Y dall e

Gan Alygall gaa) Se e ylae Bydlall o< A ae ) Ay yla pladia) die
Caymy Ll 138 Cagan Jlaialy cuSall S aalgll I jall e ol ol
probability of Mutation Pm 3kl Jlasly
Lo Aii Aagy o)) oy Ca
mutation - Pm = 50% = 0.05
total = number of gens * population = 6 * 6 = 36
mutation = 5% * total = 0.05*36 =18 =2

R[i] =10..35]
Byalall J8 asusag I Las]

Gl Gl pdage (8 l)l) o gussas I d 3kl
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chr[1] = [1.70,2.50,0.20,1.50,1.90,0.30]
chr[2] = [1.25,1.75,0.60,0.60,0.80,1.55]
chr[3] = [1.75,1.30,0.40,0.80,0.60,0.60]
chr[4] = [2.50,1.50,0.35,0.40,0.80,0.50]
chr[5] = [1.30,1.75,,0.40,0.80,0.60,0.60]
chr[6] = [1.30,1.70,0.30,1.85,1.50,0.20]
Byalall axy e gusga g S
chr[1] = [1.70,2.50,0.20,1.50,1.90,0.30]
chr[2] = [1.25,1.75,0.60,0.60,0.80,1.55]
chr[3] = [1.75,1.30,0.40,0.80,0.60,0.60]
chr[4] = [2.50,1.50,0.25,0.40,0.80,0.50]

chr[5] = [1.30,1.75,0.60,0.60,0.80,0.50]

chr[6] = [1.30,1.70,0.30,0.70,1.50,0.20]
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chr[1] = Abs[(3*1.70 +3 250 + 8% 0.20+ 5% 1.50+ 5
x0.90 + 8« 0.30) — 24] = Abs(28.60 — 24)
= 4.60

chr[2] = Abs[(3+%1.25+3 %175+ 8% 0.60+ 5 = 0.60 + 5
* 0.80 + 8 * 1.55) — 24] = Abs(33.20 — 24)
= 9.20

chr[3] = Abs[(3*1.75+3 %130+ 8040+ 5%0.80+5
x 0.60 + 8 * 0.60) — 24| = Abs(24.15 — 24)
= 0.15

chr[4] = Abs[(3*2.50+ 3 *0.50+ 8% 0.25+ 5% 0.40 + 5
* 0.80 + 8 * 0.50) — 24] = Abs(24 —24) =0

chr[5] = Abs[(3+%1.30+3 %175+ 8% 0.60+ 5 = 0.60 + 5
*x 0.80 + 8 * 0.50) — 24] = Abs(29.35 — 24)
= 5.35

chr[6] = Abs[(3%x1.30+3%1.70+8%0.30+5%0.70+ 5
* 1.50 + 8 ¥ 0.20) — 24] = Abs(24 —24) =0

) 460+9.20+0.15+0+535+0
chrli] = e

= 3.22

Alaal

£(0): f(1) = 6.13 : 3.22 - £(1) < £(0)
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1385, 53350 Aol 35 (ya) 35l pae Ty 4l Cilimy 385, Led sl pall Aagdl
LN QUL YT O G PUPY PRI P N - JUI SRS B
ol L) () dagall Jsas U Anill e Jpeanll il b Jajatd ol elli

bl et ey cladic degall 2w o Lgl e Sy duie) ddaad AT aly Cajyaall

sae e Caigl) Tayd Loaly Liad ol psiall 48y st die dabisd) bylad) o))
i djlee aa (gyal Bpa HLEAY) eha) a3 cliall 8 50l @llia < iy
syball ) aa) bl Caliy 5y o8 ¢ S Juall e Jpaanl) 2513 il
o2a 4 Joall al) aal) ) Jsagll (ia gpdlal) ) Clagasag SI & Dyosia

) e Jseanll e Allal

151



3l Allea (B Lgladai g Auial) da ) 300 Audlad Al o

Jo¥) Jal)

4%

8f AU Jall

2/ds | da elua OsSall
1/ S0l R
B\
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PAIYEN
0.30 ] 0.25| c 8 | whaass
0.70 | 0.40 | d 5 Cilg pmd
1.50 | 0.80 | e 5 iSl
0.20 | 0.50 | f 8 cla
24 | Sebawy
dicle | =bes
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teob L gkl Jard) 138 G (S

oSl omyal i dadail oli) e gyadl) o13a) bl sacl ) Cal
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2y o b Vil LSy Al Akl ddazal) 8 il L) lsal ass
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