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Role of potassium on enzymatic and non-enzymatic
antioxidant activities in maize plants growing under
drought and hydrogen peroxide stresses

I. K. AL- Samerria * A. K. Abdullah ** H.S. Rahi *
*Department of soil and water resources Science, College of Agriculture, University of Baghdad.

** Department of Biology Science, College of Education (lbn-Haitham), University of Baghdad.

ABSTRACT

The experiment was carried out in the field, department of field crops, college of
agriculture, university of Baghdad during season 2011 to study the effect of interaction of
water stress and hydrogen peroxide and potassium on the activity of antioxidant enzyme
and non enzyme on maize plant cultivar Bohooth 106 Included studying three levels of
water stresses of 40, 60 and 80% of the available water (D1, D2 and D3), respectively.
Three levels of hydrogen peroxide of concentrations (0, 15 and 30 Mm), and foliar
application of potassium at concentration of 3000 mg K. L™ K,SO, without applied
potassium, split—split with RCBD design with three replications was used. The results
showed that water stress (D3) and H,0, (30) Mm significantly increased the antioxidant
enzyme activities, superoxide dismutase (SOD), catalase (CAT), peroxidase (POD) and
non-enzymatic vitamin C, carotenoid significantly reduced other plant properties of the
studied compared with group that not contain a potassium.

Keywords: Antioxidats, Potassium, Drought, Hydrogen peroxide.
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(Uetan pida . Basy ) SOD auk) Allad B agsalisaly Cana st S m (ALl dlga¥) LG (1) Jsan

-K +K
Water stress | H,0, H,0,
0 15 30 0 15 30
D1 75.88 80.35 93.49 29.00 42.60 60.83
D2 89.02 91.24 128.04 | 50.14 59.96 73.64
D3 247.83 271.27 | 317.77 | 93.57 108.88 | 136.81
Water stress E(K +K Mean
D1 83.24 44.14 63.69
D2 102.76 61.24 82.00
D3 278.95 113.08 196.01
Mean 154.98 72.82
H,0,
H,0,+ K Mean
-K +K
0 137.57 57.57 97.57
15 147.62 70.48 109.05
30 179.76 90.42 135.09
Mean 154.98 72.82
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0, K D
4.617 86.802 86.992 22.90 1.702 1.390 1.702

(Toman pida . Bang ) CAT aysi) dllad b asanalipally Com st sasSgsms Alall 2ga¥) il (2) dsaa

-K + K
Water stress H,0, H,O,

0 15 30 0 15 30
D1 10.68 11.38 14.14 5.23 7.03 9.88
D2 21.45 20.28 27.00 9.96 13.14 15.38
D3 47.02 52.63 62.80 19.53 21.05 25.09
Water stress E(K +K Mean
D1 12.06 7.38 9.72
D2 2291 12.82 17.86
D3 54.15 21.89 38.02
Mean 29.70 14.03

H,0; Mean
H,0, «K K K
0 26.38 11.57 18.97
15 28.09 13.74 20.91
30 34.64 16.78 25.71
Mean 29.70 14.03
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0, K D
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| 6.248 |17.837 [ 17.359 |5.163 |2.921 |2.385 [2921 |
(o pide . Baag ) POD auji) Adlad b asamlisally Cmagsied) SeSesmg Sl slgay) L (3) Jas

-K + K
Water
stress H,0; H,0,
0 15 30 0 15 30
D1 40.82 39.45 46.06 28.64 31.37 36.41
D2 55.58 59.75 76.50 39.74 40.04 44.37
D3 110.58 118.64 134.02 51.89 53.38 64.15
Water K
stress Mean
-K + K
D1 42.11 32.14 37.12
D2 63.94 41.38 52.66
D3 121.08 56.47 88.77
Mean 75.71 43.33
HzOz + K HzOz Mean
-K + K
0 68.99 40.09 54.54
15 72.61 41.59 57.10
30 85.52 48.31 66.91
Mean 75.71 43.33
LSD 0.05
D*K* H,0, | K* H,0, D* H,0, D*K H,0; K D
10.84 32.857 34.925 9.361 5.240 4.279 |5.240

13
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038 a2 100 . pide) C (palih (goina (b pgmualinally Cinaingd) SeaSams (el 3gaY) sl G (4) Jsea

(Vs
-K +K
Water stress H,0, H,0,
0 15 30 0 15 30
D1 38.38 40.26 41.87 31.06 34.37 35.88
D2 46.33 48.39 50.53 42.94 44.63 46.07
D3 62.41 64.99 69.10 54.10 56.96 59.10
K
Water stress Mean
-K + K
D1 40.17 33.77 36.97
D2 48.41 44.54 46.47
D3 65.50 56.72 61.11
Mean 51.36 45.01
HzOz
H,0,+ K Mean
-K +K
0 49.04 42.70 45.87
15 51.21 45.32 48.26
30 53.83 47.01 50.42
Mean 51.36 45.01
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0, K D
2.065 13.171 5.851 2.742 0.823 0.672 0.823
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(Ve ol - pile) O gsine B agsalindly Cnased) WS gmg Al agay) Ll (5) Jea

-K +K
Water stress H,0, H,0,
0 15 30 0 15 30
D1 0.039 0.047 | 0.052 0.053 | 0.062 0.060
D2 0.086 0.092 | 0.089 0.096 | 0.103 0.095
D3 0.065 0.074 | 0.068 | 0.073 | 0.089 0.087
Water stress E(K +K Mean
D1 0.046 0.058 0.052
D2 0.089 0.098 0.093
D3 0.068 0.083 0.075
Mean 0.067 0.079
HZOZ
H,0,+ K Mean
-K + K
0 0.063 0.074 0.068
15 0.071 0.084 0.077
30 0.069 0.080 0.074
Mean 0.067 0.079
LSD 0.05
D*K* H,0, K* H,0, D* H,0, D*K H,0,; K D
0.0072 0.0227 0.0113 0.007 | 0.0029 | 0.0024 | 0.0029
théd\

1. Cui, Y., Zhao, N. (2011) Oxidative stress and chang in plant metabolism of maize (Zea
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Palynological study for nine cultivated species of
Asteraceae family

Athia Nahi AL-Mashhadani, Israa Kreem Nasrullah ,Aseel Fouad AL-Hussaini, Hind Ebraheem
Ahmed

University of Baghdad, College of Education (lbn AL-Haitham)

Abstract

The current research included palynological study for nine ornamental cultivated
species of Asteraceae family. The study included measurement the dimensions
of pollen grains and there shape in polar view and equatorial view, sculpturing,
colpi length and width, spines length and number of spines rows between colpi
and exine thickness, the study showed variations in pollen grains characters for
the studied taxa.

Key words: palynology, Asteraceae, pollen grains, Compositae.
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Searching Capacity of Habrobracon hebetor Say
(Hymenopetra :Braconidae)for Its Host Larvae in

Simulated Date Store

Maysoon Ali Shawkit', Baseem Shebab Hamad™ , Nabeel Abdel —~MassehKhder** |
AsadAlwanHamed *and Ayad Ahmed AL-Tweel*
" Ministry of Science and Technology, Agric. Res. Directorate, Baghdad, Iraq.

*#* Directorate of Provincial Affairs not Affiliated with Region.

ABSTRCAT

Host — finding ability by the parasite, Habrobracon hebetor Say was evaluated
under waerhouse condition, the warehouse measurement were 23x21x3.30m, in which
fourth and last instar larvae of Ephestia cautella were distributed inside glass containers
at different distances and heights from the release point of the adult parasite of 24 hrs
old.

The mean number of paralyzed larvae of the host and then the number of

parasitoid pupae developed from these larvae was calculated. Results showed the ability
of the parasite to reach farest locations from the releasing point such as: 28.6 m with 1
m height and 24 m with 3 m height.
The r*value for 1 meter height was (0.946 for mean number of larval host while the value
r> was (.926 for mean number of pupal parasitoid developed on the host. Furthermore,
the r? value for 3 meter height was (0.761 and 0.750 for the mean number of larval host
parlayzed and the mean number of parasitoid pupae developed, respectively.

Keyword: Habrobracon hebetor Say, warehouse, Ephestia cauteua Data store.
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Abstract

The research aims to analyze the impact of changes in gross domestic product (GDP)
growth on the volume of investment in various types and analyze the nature of the
performance of the Iragi economy and the size of the investment. The research found
that the volume of investment in Iraq is substandard and so promised factors, including
political factors, economic led to the volatility of GDP growth. Total and the weakness of
the role of private investment in fixed capital formation and the reluctance of foreign
investment that is looking for markets and efficiency of political and economic stability.
The Iraqgi economy is suffering from loss of these requirements.

Key word: Investment, gross domestic product, Iraq.
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Abstract

This research aims to estimate reliable function of nonparametric methods
(Simple Actuarial Method, Standard Actuarial Method and Weighted Kaplan — Meier
Method) in the case of surveillance data (accumulated), and analyze the results of the
methods to reach the best method of nonparametric through using of disaggregated data
real Babylon (1) Laboratory machines of liquid batteries that depending onthe ratio of the
standard error of measurement.

Keyword: Reliable function, nonparametric methods, surveillance, accumulated.
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i Start time | End time Number of Number of Available
failure, i SUSpension units _mi
)
a Ja a a 14
2 I &0 3 a 14
3 60 20 7 1 11
4 g0 120 I ) 1d
F 120 150 1 1 g
& 150 180 2 1 7
7 180 210 2 1 4
& 210 240 o 1 1

diaale ) il Adgaad) Alla s :Y)

G FDhI ey L Algaal) Ay iy o588 Cagus Al Adall DL (sl o2le) (1) o) Jsaadl PIA e
el Ayl Al Ayl bl ) Jgemsl] (gl cilall b Liadys o
rinl) b lasasi o Al Apade Ul 330 Adpaall Al i L Ly

:(SAM)(Simple Actuarial Method) {asud) ¢psalil) 43yl
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(SAM) gy Gall Ll A aal) Al oo g 2 Json

i Start End ri 5i ni - - i
Time Time R(t) =ni-(ri/ni) R = 1:1[1 - él
=1,...m

1 0 30 0 0 14 1 1

2 30 60 3 0 14 0.786 0.786

3 60 90 0 1 11 1 0.786

4 90 120 1 0 10 0.9 0.707

5 120 150 1 1 9 0.889 0.629

6 150 180 2 1 7 0.714 0.449

7 180 210 2 1 4 0.5 0.225

8 210 240 0 1 1 1 0.225

{(STAM(Standard Actuarial Method)) Ll cpalil) A8k o

(STAM) aspyha; 2l cillll Adgaall Alla o gy .3 Json

i Start End ri si ni . . ﬁ{t}_I
Time Time n, =ni— 7 (rifnd) _ (1 _ I."’_I.)
. L )

1 0 30 0 0 14 14 1 1

2 30 60 3 0 14 14 0.786 0.786

3 60 90 0 1 11 10.5 1 0.786

4 90 120 1 0 10 10 0.9 0.707

5 120 150 1 1 9 8.5 0.882 0.624

6 150 180 2 1 7 6.5 0.692 0.432

7 180 210 2 1 4 3.5 0.4 0.185

8 210 240 0 1 1 0.5 1 0.185
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: (WKMEM)(Weighted Kaplan — Meier Method) 4igjsall jsa —olilS 4350k <

(WKMEM) a53,0a, dal) lilull Algadll Alla oo ey .4 Json

Start | End R |si | ni 1KV1= ﬁ(t)z—s-—
110 30 00 |14 0.984 0.914
2130 60 310 |14 0.985 0.831
3160 90 0|1 |11 0.986 0.751
4 190 120 10|10 0.988 0.674
5 1120 150 1119 0.989 0.6
6 | 150 180 2 1|7 0.99 0.528
7 | 180 210 2|1 |4 0.991 0.458
8 (210 | 240 011 0.993 0.390

p i (5) ady Jsaall 8 daimge LSy lanen ApaladUl (3hIL Al pnad) Ay i ilis il Lok

Laled) (bl aaad ddgral) Al il Gy 5 Jgaa

i | Start | End | Number | Number of | Available | SAM | STAM | WKMEM
fime | ftime of | suspension | umits,ni | R(t) |R(t) |R(p)
failure, 5
byl

1 0 30 0 0 14 1 1 0.914
21 30 | 60 E 0 14 |0.736 | 0.786| 0.831
3| 60 90 0 1 11 0.786 | 0.786 | 0.751
4| 90 | 120 1 0 10 |0.707 [0.707| 0.674
5120 150 1 1 9 0.629 | 0.624| 0.6
6 | 150 | 180 2 1 7 0.449 | 0.432| 0.528
7180 210 2 1 4 0.225 [ 0.185| 0.458
8 | 210 | 240 0 1 1 0.225 | 0.185| 0.390

60



2014 ) 1 aal) 6 laall daalal) alad) d0e 408 Alas

(STAM) dipla i) b gkl Jomdl 43 Alenadl EhIIL Adgeall Ay 0 DA (o gritios
(5) & Jsaall b dipe LSy pail) o o alaie Wl ellg jnfi Jumdl culae) LY (Al @l (el 43k
(standard error) (gLl Ll o adiaun ¢ pail) & bl Juadl ey Apaladl) QUL ae Jaledll 4y grial
P AAY) Deal) Conyg 8 3 33kI Qo) ) Jeaill Lada DU (3kl) sen]
sep = vark(ti).
<l ypagil) 8 (confidence bounds) A&l asaa Gluag 5y3all Al gaall Al cplall 2 haiu) Gy oSle ) Laall DA e
:AOY) Laaall DA (es Al gl Ay Gluad ddedl

rj

P = 12 i Py
var(R(ti))= [R(t)]". X', —L5-
n].(l—n—].)
: o) dua
- Ul e gane & T ALIW) Clas gl 2ae 2 7y
- Ul e gane & T Ly laladl clas gl e 1 7y
p dgaledl) (35l A grall Al <l ppead (glimall Tadll Cas (s Jsan b Lads

Ghhl aseat (gylaal) Wadll dons (a6 Jpa

i | Start| End | Number| SAM | STAM | WKMEM | Standard | Standard | Standard
time | time of R® | R® R(®) erro erro erro
failure, SeR(ti). | SeR(ti). | SeR(t).

ri SAM STAM WKMEM

1| 0 30 0 1 1 0.914 0.592 0.592 0.566
2| 30 | 60 3 0.786 | 0.786 | 0.831 0.466 0.525 0.540
3| 60 | 90 0 0.786 | 0.786 | 0.751 0.466 0.525 0.513
4| 90 | 120 1 0.707| 0.707 | 0.674 0.419 0.498 0.486
5| 120 | 150 1 0.629 | 0.624 0.6 0.372 0.468 0.459
6| 150 | 180 2 0.449 | 0.432| 0.528 0.266 0.389 0.430
7| 180 | 210 2 0.225| 0.185| 0.458 0.133 0.255 0.401
8| 210 | 240 0 0.225| 0.185| 0.390 0.133 0.255 0.370

daled) (hkal) aand Al gaall ol il A8 3gam 5 (a5 Ol (gylamall Uadl) dps Clsa 3 e Jgaaall anyy
Y (SAM) dapsdl Gaelill Ayl a paill 8 il Jud) () it ¢ gybmall tadll G (uld e alacVs
- e el A J8) Culae
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: claliiiuy)
(N=14) die asal dgaall @bl Luled) FHLIG R(2) Al Al @lpai o) il calall jelal —1
el Al il el
Gl ol LS adlilly Tag(n=14) due anay dial) bl el Alls i o) kil culal) jelal =2
Alany) Ayl ae Bialy L laag £ Jadll
&Y (SAM) il Gaelil) dipla s Adgaall Al 0 8 AabedU @I Jumdl o)) adail) culal) jela) -3
Aranid) 48] bl s 4 standard error( ) )l Uad G J8) cilac)

: Gluagill
Jaadl cudac) LY (SAM) idasdd) O:\Am\ Apla aladiily AL clylad) delial dalad) 4580 Gl pas —1
- Axiial) Al Al gaal) Al o 8 Waalaie )y @) bl

:JJLAA.AS‘

1- Henry posters,(2009)," Reliability engineering—part 14'fellow member & officer ,
American society quantity library.

2- Ireson, w.Grant,(l985),"Reliabi|ity Handbook', Executive head Department of Industrial
Engineering, Stanford University, McGraw-Hill Book Companies

3- Naikan , V.N.A.,(2009 by IPH),Book in "Reliability engineering and life testing'.

4- Nonparametric Estimation,http://reliawiki.org/index.php/Non-

Parametric_Life Data Analysis.
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gl e ¢ o Laii¥) Al oY) aad) gyl was fase Gadad
‘)\.;ﬂ\ ?SL“’ JRe e
LBy g5 ,laY) A - das daals *

fofoO6momo08@yahoo.com

Ph. 00964 7811332431

Uil

ZK*(X) zsak (gsiose Jumdl GBiny (sg o LV AN eV aad) aaa 3 aaa Tase aldie) e il sty
by LB 3508 e 0o AoV sl JLER) Gl e lld iy clha Jil ) Jall il
A eVl ol eas s Aaad) Gl (e LIS 4l coatia) g2l oY) aall bl S Gl
g 5 Akiad 5 oA yaall Tawdly Adlaas 2l AEL 5yl Cuuaiedis)h LB ds0a Gaa o L)
il Jslall alaly bl Gl (pe oS iy K1 AGL Ciadl ) ponlll 5 o) aall laay) ddee
Calaal) saxie Ji AlEe Jal diial & @A) el Tad)l Calagy o Akl WINQSBaaliy  aladiuly

(0s) selayl e jaeady Agiaally dlaiy b (aldll ¢ Uaill S8 saaY

Agluz, MOTP , plaii) Al : dabidall cilals

Adoption of a new principle in determining the upper limit of the membership function and its
applications

The current study is based on the adoption of a new principle in determining the upper
limit of the membership function of belonging that achieves better level of ambition
Zk*(x) and reach to solve the optimal minimal steps. This was done by selecting the upper

limit of within the limits of fitness. Thereby repealed method of random selection to
reduce the top and that has underpinned much of the previous research which guess the
upper limit of a function belonging within the limits of the fitness or guessed by past
experience. To confirm the credibility of the principle of the new method that has been
achieved and clarify the process choice to limit the supreme been resorting to previous
research in order to be sure to match the results and find optimal solutions using WinQSB
applied . The employ new principle that has been achieved to solve the problem of the
transfer of multiple targets for a private sector company in Baghdad and involved in the
processing of spark lighting (neon).

Keywords: membership function, MOTP, Fuzzy.
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: dadial)

O3Sy s o L] Ay At ase Wlilaall Cigny 3Lt Joal Al alV ool Aaniit e Gla) (e agaall oy L)
Sl cin o) Llial) gra e ey 3y gl AN eV aall Lgihuatia saal Glaal¥l a8
a2 s Tae Gogan ) Balillie s o Slg oLV Adlal eVl aall Jlsde sl gl slaie) i (4l
lant e ciledad (8L JaeY) Jall Joagill, zk*(x) bl (s5iune Giay (25 o Lam¥) Al 1Y) aal)
o esall PLa e a ) s 3 o) Alaae ldl ) A 3ald) caee 3K, uladl) QSB el

Al Csad)

HINLITN| XYY

Ly 2iay ALl Cigail) 8 Ll acinally daiiall maliall joais aos fane () Joagill ga daad) Cana oS

Adlal eVl aall ajat aie gl HLaaN) sl o Lally el Glaill g Ll LA (iae cadgl) 1agly Joysha
O Lial) )l i 2 Taaal) A81aae cldly Apliall Aagll Al &3l alasiul il L ¢ o Laity)
A dlee agaily Al wall g all Lan e Afalll 4 o3 0) Taall ()5 Sl ¢ 38U Sigall gy a )l BLa

L Z, (%) 5V salall (sienal Jpumsly s L) Als dalose

sl il
Membership oLt Ay A e Calaal) saaaiall A daall alall Slad) e SN0 V) Aie Gy el

aeladl il e adie) g3y [1]¢ (1985 ¢ Zimmerman ) Eoaldl gieloay oL8 & ¢ Function
<) (2009,umar J& ;e SN JSEL ielha Jmsis  [2]¢ (1970Belman&Zadeh,)  cpfialall Al il

[3]

[ =

1 , 2, 5L,
_ Zk IX}'LR < <
I..lk(zk [x]' } - '< 1 l-J -L 3 Lk _ Zk_ Uk
k ™k
. 0 , Z, 2U, ; k=1,2,...K

Do G

Ckoslaiyl Adly - “k(zk (X))
Kocaagdh Al Zk (x)
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R RIS U R
LY A e aadl Uy
. alaal) aasiall Jladl) 23 saill Cargll Jhga (e K (e cingd) Als Judus ok

o5l el LS | (1) 2 Asbone L) AU s el A pa (5555 Al (3l

=

bZy ()
1

L

=
;_I_
;_C

;—N
x

sl Aty acy; ¢ (1) Jo
£ skl (5 sinsal (s llag Gl yail Jomil e Ulas 23 (51 (0.5) ) (s slso ol JB1 oLt 401> ylaie LS LA
gl Ay e
sl Z, (%) SV ¢ el (5 5inn adpmal) s lial) o gl el sl )5 3K s

3] ¢ bl Alslaall (383 ) ony A e Al gl Al G jal aaad s ¢ (San (Sl yal) s JBY

d . =max J0,1- Ek—[x}-l'k
U,-L
k “k

Z, (=)L
dy "= max {0, Ty el S

Ug-Lg
- . + -
Q 2d," ; d ., =0

*

HE|RUITEN
) zk(x) J sl Gl iy laia dk-

L Zy () Al Gy lsier oy
65



2014 ) 1 aal) 6 laall daalal) alad) d0e 408 Alas

Z, (X)) ¢ salall (5 e (i3 ) (pa gl Wl (i) il Jlsia: Q
YIS i pall s L) il i) aa st L) A ranad iy

1.‘2&

- + _
o +d,"-dt =1
kk

C LV Al Japadty
Z, (x)- UpLy) d+ (UpLyd, * =Ly

Lt LS 5 ¢ @l Lo e 5 J satiall adlall g panadill § Joaill JSLdia e Sia sl ) 13 glulad oy Say
DAY g el aamie ad J8 2 g JUA Ja e

Min Zk (x)
EK*] =a|
X = by
o . = .= .
xﬂ 20 ,al,bj 04> Zal ztlj
ol G
)P Al il e el S Xij
Coeaal RSl gy
A sl ) bj
S i G XG5l b fyipre L by e (Sa; = 3D; ) ot Slslall 2 s ) .

LS S ol Ll Jil) 23 said ¢ [3] cingd! D <l il
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Min Q
Z, () - ULy d” + (ULd, =Ly
inj = a;
X = by
- + - _

. . + - .
XHEU . Ei,bj}u, dk’dk EU, 12&2“

L [7] < [6] ¢ [5] ¢[3] eiY\S s ol shad 83y dplnall Ahagll Ayl - 3laill U 43y yha (il

Tl b 2a il JS jliiely calaa) =il z sl g e @ a Aty JST ALY Jadh alal 1
L= Zj(X) : o sl (V) aall (g sl alens Caaa Ao S il aa

A5 Jpanll g plaill A1IA0 e ga il g sl Bagl) Bl B g gad G AN JAG. o)

Lg = Zk*[x}::uk A pall A8 AT LTl 2 gaadl S Zk*["]' Jia¥) £paall s e

il T Pl

‘_A:Msu}_u_g\)*u):,\w&s,q“uudsuk‘_gr_‘yu_;]\ Aol <o Jall Alial agaa e alaieYL g

ek ) oS el g AVl s Al 235 JSI( Min Cf) , Max C()) ) Gl &l i) a1
siall Baal gl saa I 4S5 fa g G ¢ JSS 3 el Bl joal il saay 315 JEeY) Jall o 8 Jsaa
Al aaall Hlagall Hlgel aiy bl JSI s dall 4l Apen) aoe A0S0 ALIKIG o Lis 51 J8) o tany (530 )

U, =2,"" () LoV aall s Cangl)

Adiad Uk Y aall jlaka Gaedls alall il gudad) SR gl (AL Gubadl 12 e g
il _malall AISLEQY 8 gandl it Ao alasYl U) e s Susadl e gluyl 0815 slaiiyl

shows adaad spaal caagll Al @l (B3 misad g Min C(j) , Max C(j) Pomtet!
g3 Tanall 13 (5l alg (A1 ad] el i glad) i L gadl G ) s <y (A

Aaldl Al clua g5

Min 3G Gaia il 3 gas} dadd Zpnlu) Gl il CalSy juad S e 3 ged JSD Baaal) Jglall e Ao sana sl (S A ¥
(1) I G LS {(C() , Max C(j) )
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haid Al Sl pall IS RS G G el Jplal) fe A8 pada ¢ (1) Jata

o) i _patiall a8
ooy a3

gz ases JS Al el il oY) any Uy o L) AU oY) aall L) e .1

e (33 Al o LtV ) AN dpuliddl a5l ) Ula g a8 Glldy o dpulal) chiiall o alis dls 3 @
. JiY! #salal
syill o) ey Glldd g JSI Jalall il Ayl e dpaulal] sl a4l aae Al & o
Gsina (35S (o pillis msaball (gsie (se amy 530 13 & JeV) aall Laseads o Lady) A1) sa0adl)
161, [5] celaty) 42358 o o sabal
- ual) gl aall Zdsall (p&s L2
J8) 0585 o) a6l (Q) laial sl oy GlId (e atVly oluall agdl laddl z3saill JiaY) dall slayl .3
. b (ssie JuadY il Ji) e llas ) (0.5) 3 gslase
c(2) & sl gl g ¢ (0.5) e S (Q) s g8 AN 4 4
b udal) ulsl)

I esalll w3 aslslad il o LaiV) AN oY) anll ( oppadd paly ) zhaial aoal fasally A8lans sl
f VIS SukilWINQSB gualiyy aladinly JBal) Jslall slagd DA (e i) Gl (e S 5y S AGL) Eaga

H[3] ¢ cxion 13l i st (1)

16 19 12 9 14 12
Min Z,=|22 13 19 ,  £,=116 10 14
4 28 8 8 20 6
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1 2wl 6 alaal)

Aaalad alal) Ayt 4408 e

2014 Aol

X4 +Xg+Xg =16
X7 +Xg +Xg =12
Xq +X4+ X7 =10
X +Xg + Xg=15

X3+Xg+Xg=17 5 X0; i,j=123

2ol) Jgaadly LaS pLaiiy) ABlAl S aad) (5 ghoy M1 g i A1 <8 JEaY) Jad) aad

) chagh Al L) Jal) 85 Jgaa ¢ (2) da

Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable
| YWariable Yalue Profit c[jl Contribution Cost Status Min. cljl Max. clj)
T =1 9.0000 16.0000 144 0000 1] basic 15.0000 18.0000
3 v 1] 19.0000 o 12.0000 at bound 7.0000 M
3 =3 5.0000 12,0000 60.0000 1] basic 10,0000 13.0000
1) x4 1.0000 22.0000 22.0000 1] basic 16.0000 23.0000
5| bt 15.0000 13.0000 1950000 1] basic -M 25 0000
3 pod 1] 19.0000 o 1.0000 at bound 18.0000 M
7 T 1] 14,0000 o 2.0000 at bound 12.0000 M
8 e 1] 28 0000 o 250000 at bound 3.0000 M
E =9 12.0000 8 0000 960000 1] basic -M 10,0000
: Objective Function [Min.] = 517.0000
] Left Hand Right Hand Slack Shadow Allowable Allowable
| Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
T c1 140000 = 140000 1] -6.0000 14.0000 15.0000
Z| cC2 16.0000 = 16.0000 1] o 16.0000 M
3 cC3 12.0000 = 12.0000 1] -10.0000 12.0000 13.0000
1| cC4 10.0000 = 10.0000 1] 22 0000 9.0000 10,0000
5| cCS 15.0000 = 15 0000 1] 13 0000 1] 150000
6| CE6 17.0000 = 17.0000 1] 18.0000 16.0000 17.0000

Jolad 4lds sie g ¢ chagll Aoy S LS ) B aa AN g A Y) Ciagl) Ay &5 J gaad (b)) & padall(Max C(j)) 25 O
A (2) SiaY) Jadl i Jgan B LaSy, slaiiy) Adla JSd oY) aally JiaY) aal) chagl) s glala (g glead Chigas Cpiillall DS
(3) dgae LaS  Ciagh) Ay B30 B (e Juani (S1(23 (1) 22 0a) C ) * oS g Cun (1Y) gl
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(Cy * o ) 0 (AN chagh AN JEa) Jad) 85 J g ¢ (3) s

Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable
Variable Value Profit cfjj Contribution Cost Status  Min. cj] Max. cl))
1] 1 9.0000 16.0000 144 0000 0 basic 16.0000 18.0000
2| X2 0 19.0000 0 13.0000 atbound 6.0000 M
3] 3 5.0000 12.0000 60.0000 0 basic 10,0000 12.0000
n x4 1.0000 23.0000 23.0000 0 basic 16.0000 23.0000
5] x5 15.0000 13.0000 195.0000 0 basic -M 26.0000
6| *B 1] 19.0000 0 0 at bound 19.0000 M
7| =7 1] 14.0000 0 2.0000 at bound 12.0000 M
8| bt 1] 28.0000 1] 26.0000 at bound 2.0000 M
E] 9 12.0000 8.0000 96.0000 0 basic -M 10.0000
] Objective  Function Min_] = 518.0000 [Mote:  Alternate Solution  Exists!)
7] Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side or Surplus Price  Min. RH5S Max. RHS
1] C1 14.0000 = 14.0000 1] -7.0000 140000 15.0000
2] cz 16.0000 . 16.0000 1] 1] 16.0000 M
3| C3 12.0000 = 12.0000 1] -11.0000 12.0000 13.0000
4 c4 10.0000 = 10.0000 1] 230000 9.0000 10.0000
5| Cs 15.0000 = 15.0000 1] 13.0000 1] 15.0000
B C6 17.0000 = 17.0000 0 19.0000 16.0000 17.0000
AN Ciagh) A JEaY) Jal) & Jgaa ¢ (4) Jsin
Decision Solution Unit Cost or Total Reduced Basiz Allowable Allowable
Wariable Value Profit c[j] Contribution Cost Statuzs  Min. clj] Max. clj)
1] 1 10.0000 9.0000 90.0000 1] basic - 14 0000
2] K2 1] 14,0000 1] 6.0000 at bound 8&.0000 M
3] *3 4 0000 12 0000 48 0000 1] basic 7.0000 14 0000
4] x4 1] 16.0000 1] 50000 at bound 11.0000 M
5 | x5 15.0000 10.0000 150.0000 1] basic -M 16,0000
6 | X6 1.0000 14.0000 14,0000 0 basic 12,0000 19.0000
7| X7 1] 8.0000 1] 50000 at bound 3.0000 M
B8 bt ] 0 20.0000 1] 18.0000 at bound 2.0000 M
E *9 12.0000 6.0000 72.0000 0 basic -M 11.0000
: Objective Function [Min.] = 374.0000
B Left Hand Right Hand Slack Shadow Allowable Allowable
| | Constraint Side Direction Side of Surplus Price Min. RHS Max. RHS
1] c1 14,0000 = 14,0000 0 -2.0000 14,0000 15.0000
H c2 16.0000 = 16.0000 0 1] 16.0000 M
3] C3 12.0000 = 12.0000 0 -8.0000 12,0000 13.0000
4] C4 10.0000 = 10.0000 0 11.0000 S.0000 10,0000
B C5 15.0000 = 15.0000 1] 10.0000 0 15.0000
6 | Ce 17.0000 = 17.0000 0 14.0000 16.0000 17.0000

- (5) Jsae ) e Juanir ¢ (19 (M) 14 0) C* oS e A1t (4) s> a9
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Cg "ot ) (a0 Chagh AV Jiad) Jal 5 dga ¢ (5) dg2

Decigion Solution Unit Cost or Total Reduced Basiz  Allowable Allowable
|| Yariable Yalue Profit cj) Contribution Cost Status  Min. clj)] Max. clj)
1] X1 9.0000 9.0000 81.0000 0 basic 9.0000 14.0000
2] 2 0 14.0000 0 11.0000 at bound 3.0000 M
3] >3 5.0000 12.0000 60.0000 0 basic 7.0000 12.0000
n x4 1.0000 16.0000 16.0000 0 basic 9.0000 16.0000
5] 5 15.0000 10,0000 150.0000 1} basic -M 21.0000
6] X6 0 19.0000 0 1} at bound 19.0000 ]

7] X7 1] 8.0000 1] 50000 at bound 3.0000 M

8] ot ] 1] 20.0000 1] 23.0000 at bound -3.0000 M

E bt ] 12.0000 6.0000 72.0000 0 basic -M 11.0000
: Objective  Function [Min.] = 379.0000 [Mote:  Alternate Solution  Exists!!)
] Left Hand Right Hand Slack Shadow Allowable Allowable
|| Constraint Side Direction Side or Surpluzg Price  Min. RBH5 Max. RHS
1] [ | 140000 = 140000 0 -F.0000 140000 15.0000
2] c2 16.0000 = 16.0000 1} 0 16.0000 M

2] C3 12.0000 = 12,0000 0 -13.0000 12.0000 13.0000
4] c4 10_0000 = 10.0000 1} 16.0000 9.0000 10.0000
5] Ch 15.0000 = 150000 1] 10.0000 1] 15.0000
6] Cb 170000 = 17.0000 0 19.0000 16.0000 17.0000

SVl aall lxie o) (ol oLa1 AN eV sl gylue Cona Al JS e Jasd el oallall ML Jolal alin e

C AN dga et ) e A oSl el Yy (s Y
-z 1=518= U z.1_379=u
D 1 2 2

b S ColaaY) aaaiall il o 3pail o L) Alla Akpuad
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- : , 2,617
yi phaladl 517 < Z,<518
l-|1[ 1[x” = '513_51? ) = £Lq2
§ 0 , Z, 2518
‘ ] , 2,5374
) Zy(x)-374
= . L <
Ho(Zy (x) ) 1 , 374 < 7, <379
X 0 , Z, 2379

b IS s lall el Jail) g3 pas Akpuad

Min Q
Zy (x)-dy"+dy " =517
Z,(x)-5dy +5d," =374
Xq #Xp+ X5 =14
X4+ Xg+Xg =16
X7+ Xg +Xg =12
Xq+ X4 +Xq =10
Xo +Xg + Xg = 15
X3 +Xg +Xg =17
Q 2d,°dy” «—p (dy7dg7=0 ;  dyt.dy =0)
X4 Xg,...Xg20 ; dq*,dq ,dy",dy” 20 ; 12Q20

t ) Jsaally pemge ol hagl) el Jil 3 gl a1 Jalla
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gl gl laall (il sl (BaV) Jall i Jgaae (6) Jsaa

Decision Solution Uit Cost or Tatal Aeduced Basis Allowable Alowable
L Wariable Walue Profit (il Contribution Cost Stalus Min. clil Max. cli)
N 95000 0 0 0 baszic  -1.0000 10000
2 2 1] ] L] F. 1000 at bound -7 1000 M
3 3 4. 5000 (i 1] (1] basic -1.0000 1.0000
&4 >4 0. 5000 1] 1] (1] bazic =1.0000 1.0000
L =5 1%5. 0000 1] n n baszic =M F.1000
[ =6 0. 5000 1] (1] (1] baszic -1.0000 1.0000
r =7 o (1] (1] 1.5000 at bound -1.5000 [ ]
a8 8 i ] i ] [i] 14. 8000 at bound -14_ 8000 M
[ 9 12,0000 o o n bazic -M 1.5%000
10 dl- 0. 5000 1] 1] 1] bazic =1.0000 1.0000
11 dl« 1] 1] 1] 0.5000 at bound -0.5000 M
12 d2- 0. 5000 ] (1] (1] baszic -1.0000 10000
13| d2+ o 0 i} 0.5000 at bound -0.5000 M
14 ] 0. 5000 1. 0000 0. 5000 i basic 1] M
Objective  Function [Min.] = 0. S000
Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. AHS
1 c1 14 D000 - 14 0000 1] -3.7000 14.0000 14.1351
2 cC2 16. D000 - 16. 0000 1] 1] 16. 0000 [ ]
3 | cC3 120000 - 12 0000 [i] -6 3000 12,0000 12.0794
4 C4 10,0000 - 10,0000 [i] 126000 9. 9603 10.0000
5| s 15,0000 - 15,0000 0 7.5000 14,9333  15.0000
B C& 170000 - 1¥F. 0000 1] 10,3000 16.9541 17.0000
T C7 374 0000 - 374 0000 L1} 01000 3690000 373 0000
B8 ca 517.0000 - 517.0000 (1] -0.5000 S16.0000 518 0000
] cCa 1] »m (1] [i] -0 5000 -1.0000 1.0000
10 cio o >m= i} (1] -0, 5000 -1.0000 1.0000

S

X 1=95 ; X 3545 ; X 4=05 ; X =15 ; X 5=05 ; X =12
+ _~ . - . + _ . - . -
d1 —U , d1 - UE ,dz - U , dz - Uﬁ Y Q —Uﬁ

D) Jemn s L) Ay 5 o A JSs Qula) el o (imypatg

=

Z,/=5175 ; Z,-3765

~B17$ 2 < 518 ; 3745 Z,< 379
P oY) Badl

.d2+.d2‘ -0 d1+.d1‘ =0 sl eyl L Q =0.5 e

DAl M e a2l o LaV) A Lialls Wlall g0l 58 msebal) ssine @
o e o L) AN oY) aadl g hatnl cang (ol ¢ sSaal) Cand) ae ARl i) o @

L 6], [5] ¢ coon 13 Jhd J6 zdpai t (2) sy
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1 277 4 4 3 4
Min Z, =11 9 3 4 Z,= (58 910
8 9 4 6 2 51

S10: Xy +Xog* X3+ X, =8
X5+ Xg + X7 +Xg =19
Xg+ Xqg+ Xqq * Xq2=17
X4+ Xg+Xg =11
X, +Xg+ X4 =3
X3 #X5 + Xqq = 14
Xy +Xg* Xq9 =16
Xy X492 0

pelay) Adlal o) aadl agglis cana Ay JSI (e Jad) aas *

- sV Cangl) AU BaY) Jal) i Jsaa ¢ (7) saa

Decizion  Solubion  Unit Cost or Total Reduced Basis  Allowable Allowable
Variable Value Profit cfjl Contribution Cost Statuz  Min cli] Max. clj)

? =1 5. D0D0DD 1. 0000 5. 0000 1] bazic -4, D00 3. 0000
2] 2 3.0000 2.0000 60000 1] basic -M 7.0000
3| =3 ] 7.0000 ] 50000 at bound 2.0000 M
T =4 1] F.0000 1] 30000 at bound 4 0000 M
|5 | x5 6.D0DD 1.0000 6.0DDD 1] basic -1.0000  6.000D
6 | *B 1] 9.0000 0 F.0000 at bound 20000 M
T T 1] 30000 o 1.0000 at bound 20000 M
I3 w8 13,0000 4,0000 52,0000 1] basic -1.0000 5 0000
9] *a 0 8.0000 0 5.0000 at bound 30000 M
ﬁ 10 n 90000 0 50000 at bound 4 0000 M
F 11 14,0000 4 D000 560000 1] bazic - 5. 0000
iz] »z2 3.0000 6&.0000 18.0000 1] basic 5.0000  17.0000
T Objective  Function  [Min.] = 142.0000 wf—— |_1
] Left Hand Right Hand  Slack  Shadow Allowable Allowable
Constramt Side Dwection Side of Surplus Price Min. AHS Max. RHS
? [ ] 8. 0000 = 80000 1] -2.0000 80000 11.0000
2] c2 19.0000 = 19,0000 1] -2.0000 19,0000 220000
3] C3 17.0000 - 17.0000 ] ] 17.0000 M
T C4 11.0000 - 11.0000 1] 3.0000 8.0000 11.0000
|5 | C5 3.0000 = 3.0000 1] 4,0000 1] 3.0000
6 | [ 140000 = 14,0000 ] 40000 ] 14,0000
7| C? 16.0000 - 16.0000 ] 6.0000 13.0000 16.0000

b Y Jeasi (8 uj\lgA)Cl *5(6 é‘loA)C5*),¢,ﬁee}§s
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1o 6yl Axalal pl) Aipia &S A

[

Decizion  Solution Uit Cost o Total Aeduced  Bazis  Allowable Allowable
| Variable Value Profit cli]l Contribution Cost Statuz  Min. cfj] Max cl)
T 1 5.0000 . 0000 40,0000 ] basic 1.0000 8. 0000
2] =2 30000 2. 0000 6. DDOD 1] basic -M 90000
T 3 0 F.0000 1} 3.0000 at bownd 4 0000 M
A x4 (i 7.0000 (] 1.0000  at bound 60000 M
5| *5 3.0000 6.0000 18,0000 ] basic 60000  7.0000
T =B LI} 9. 0000 1} 90000  at bownd L] M
T =T LI} 3. 0000 1} 1.0000 at bownd 20000 M
T B 160000 4.0000 40000 o basic -M 40000
9] x9 3.0000 8.0000 24,0000 ] basic 8.0000  8.0000
ﬁ *10 o 9. 0000 1} 70000  at bound 2 0000 M
1) =11 140000 40000 560000 1] basic -M 5. 000D
ﬁ =12 o 6.DDDD o 1] at bound & 0DDD M
T Objective  Function | [Mmn.] = 208.0000 [Hote:  Altemate  Solution  Emsts'!)
| Left Hand Right Hand Slack Shadow Allowable Allowable

Conzlraint Side Direction Side of Suiplug Price  Min. RHS Max. HHS
? C1 80000 - 8.0000 1] 1] 8.0000 110000
(2] cz 19,0000 = 19.0000 o -2.0000 19,0000 220000
3] c3 17.0000 - 17.0000 0 0 17.0000 M
4 C4 11.0000 - 11,0000 ] 80000 8.0000 11,0000
? Ch 3.0000 - 3. 0000 1] 20000 1] 3. 0000
T [ 140000 - 14,0000 ] 4. 0000 1] 140000
7] C7 16,0000 = 16,0000 ] 60000 13,0000 160000

2oLl Jgaadl A LS ( Lz)" Shea 52 9 AN Cagl) A)y laka aad
L A9Y) diagd) Alal &5 Jgaa ¢ (9) Joa

Decision  Solution Unit Cost or Tolal Reduced Basziz  Allowable Allowabile
| Wariable Walue Profit clil Contribution Cost Statuz  Min. cil Max cli)
] x1 o 40000 o 50000 at bound -1.0000 M
2] e o 4 0000 o 20000 at bound 20000 M
El ®3 80000 3.0000 24. 0000 (1] bazic -M 5. 0000
4| x4 o 4.0000 o 3.0000 st bound 1.0000 M
T ats] 17, 0000 50000 55, DD00 1] baszic -M 10, DD
T ) 20000 B.0000 16, DD 1] bazic 5. DO 10, D000
T L) &, 000 9.0000 54, DD 1] bazic 7. 0000 11. DiD00n
8 | e o 10, DD o 20000 at bound 70000 M
EX x9 o E.00DD 1] T.0000 &t bound -1.0000 M
i =10 1.0000 20000 20000 1] basic -1.0000 40000
11| 1 o 50000 1] 20000 &b bound 30000 M
E x12 16, 0DOD0 1.0000 16, DO o bazic -M &, 000
|| Objective Function  (Min.)=  167.0000 wf—— |_2
] Left Hand Right Hand Slack Shadow Allowable Allowable

Constraint Sude Dwection Sude or Swrplus Pnice Min, RHS Max. AHS
‘= [ | #0000 - #0000 1] -6,0000 80000 14,0000
T c2 19,0000 - 15, DN o o 19,0000 M
T C3 17.0000D - 17. DD 1] 5.000D0 170000 15 0000
4| C4 11. 0000 - 11. DD 1] 50000 1] 11. DiD0DD
5 | CS 3.0000 - 3.0000 1] 8 0000 10000 3. 0000
6 | CE 14,0000 - 14, DD 1] S.0000 B.0000 14. 0000
7 | cC? 16. 000D - 1E. DD o F.0000 140000 16 0000

*1omRl esﬁCs a) 3 A

Bg* (Cq* (T o9508) Cqp* (11 (19 e) C 1 olial dsplly LS (4 (N 1 ¢a)
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A S ) £l dry Al Chagd) Al 85 Jgaa ¢ (10) dsea

Decision Solution Unit Cost or Total Reduced B asis Allowable Allowable
Yariable Walue Profit cfj] Contribution Cost Status Min. clj] Max. clj)
| 1 o 4. 0000 L1} 3.0000 at bound  1.0000 M
= =2 o 4. 0000 L1} 2_0000 at bound  2.0000 M
3| =3 8 0000 50000 40.0000 L1} basic -M 5.0000
Iy =4 o 4. 0000 L1} L1} at bound 4. 0000 M
5 | b 11.0000 F.0000 FF_0000 L1} basic -M 10.0000
6 | pod 2_0000 8 0000 16.0000 L1} basic 8 0000 8. 0000
7| =T 6.0000 11.0000 66_0000 L1} basic 11.0000 11.0000
8 | e o 10.0000 L1} L1} at bound | 10,0000 M
a | =9 o 6.0000 L1} 5.0000 at bound  1.0000 M
10| =10 1.0000 20000 2.0000 L1} basic 20000 2_0000
11| =11 o 50000 L1} L1} at bound 50000 M
12| =12 16.0000 4. 0000 64_0000 L1} basic -M 4_ 0000
1 Objective Function [Min.] = 2650000 [Hote: Alternate  Solution Exists!!])
] Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
| c1 8 0000 = 8 0000 L1} -6.0000 8 0000 14.0000
= cC2 19.0000 = 19.0000 L1} L1} 19.0000 M
3| cC3 17.0000 = 17.0000 L1} -6.0000  17.0000 19.0000
Iy cC4 11.0000 = 11.0000 L1} F.0000 o 11.0000
5 | cCS 20000 = 2.0000 L1} 80000 1.0000 3.0000
6 | CE6 140000 = 14.0000 L1} 11.0000 8 0000 14.0000
7| cC7 16.0000 = 16.0000 L1} 10,0000 14 0000 16.0000

plaii) AN J< tey) aad) aaad 13 aa ¢S1 g Apaba) @l piiall ad ALES ate aa and gadl) ST Jglat) 4 ) i) Baadl

" 2= = 4: =
. Z%=208= U, 2,%=265= U,

4 1 ) 242143

Z4 (x)-143
"208-143
0 , z, =208

MyZ4(x)) = 143 <Z,< 208

( 1 , Z,<167

) Zy(x)-167
= - < <
Mo(Z5 (x)) 1peege7 167 <Z, <265

. 0 , Z, 2265
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Min Q
Sto: Zy(x)-65d; + 65d," =143
Z,(x)-98dy"+ 98 dy" =167
K.I +K2+K3+K4=E
K5+KE+X? +XB=19

Xg* Xqo* Xqq + Xq2 =17

X4+ Xg + Xg =11

Xo #Xg+ X409 =3

X3 +X5 + Xqq = 14

X4 +Xg+ Xq5 =16

Q 2d,"dy” <« (dy7.dy"=0 ; dyT.dy =0)

Xq Xqp2 0 ; dy¥,dq"dpt,dy" 205 12Q20

DA (1) st LaSy (ladall (Aagh (adl) 3 gaill Jia¥) Jal) aad o

. budal) Aagl) i) Jai) gl gall JEaY) Jad) 85 Jeaa ¢ (11) s

Decizion  Solution  Unit Cost or Total Reduced Bamiz  Allowable Allowable

Vanable Value Profit ¢f)) Contrbution Cost Status  Min. clj)] Max. cli)
1| X1 3.7852 0 1] 0 basic 00274 0.0051
2| w2 3.0000 i} [i] i} basic M 0.0474
3| x3 1.2148 i} 0 i} basic -0.0307 0.0510
4] e 0 0 0 0.0133 at bound -0.0139 M
5 | X5 7.2148 I} 0 I} basic -0.00%51 0.0274
B | Kb 0 0 0 00656 at bound -0.0656 M
7| ®7 11.7852 i} 0 i} basic 00274 00132
8| 8 0 0 0 0.0209 atbound -0.0209 M
9| X3 0 [} 0 0.0637  at bound -D.0637 M
Mo x10 0 0 0 0.0474 &t bound -D.0474 M
1] =1 1.0000 0 1] 0 basic 00133 00153
2| =2 16.0000 0 0 0 basic M 0.0139
13| di- 0.2748 i} 1] i} basic -1.0000  0.8291
4]  die 0 0 0 0.4533 at bound -D.4533 M
15| d2- 0.2748 0 0 0 basic -1.0000  1.2062
18| d2e 1] 0 i} 05467 at bound -0.5467 M
7| Q 0.2748 1.0000 0.2748 i} basic 1] M
] Objective Function [Min.] = 0.2748
| Left Hard Right Hand Slack  Shadow Allowable Allowable

Conztraint Side Direction Side or Surplus Price  Min. RHS Max. RHS

| ci 8.0000 - B8.0000 i} -0.0056 B.0000 14.6151
2] C2 19.0000 = 19.0000 i} 0 19.0000 M
El C3 17.0000 = 17.0000 I} -0.0153 17.0000 19.4330
1| C4 11.0000 = 11.0000 I} 0.0343 71630 11.0000
5 | C5 3.0000 = 3.0000 0 0.0418 ] 3.0000
6 | CE 14,0000 - 14.0000 i} 0.0711  11.0069 14.0000
7| C7 16.0000 = 16.0000 i} 0.0628 11.6222 16,0000
8| ci0 143.0000 = 143.0000 o -0.0070 1341122 170.6339
8| c©n 167.0000 = 167.0000 0 00056 125.2462 180.4000
10 ] 1] = 0 0 -0.4533 -0.4261 01367
| C3 0 e i} i] 0.5467 01367 0.4261
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X 4=3.7852 ; X 5= 3; X 3=1.2148 ; X 5= 7.2148; X 7= 11.7852; X 14=1; X 49=
16,d,™=0 ;d, ™= 0.2748 ;d, "= 0; d,” = 0.2748; Q =0.2748

DN Jrand s L) Ay g) Caaa A IS (ula) <l pitiall ad (gt g
Z,=160.862 ; Z,-193.9304
=143 = 2, = 208 ; 167 = 2, = 265
D ) Badl
+ - _ +4- = 83 of o8 =
cdyudy” =0 edyTdyT =0 Eaisledall 0Q =0.2748 e
Mie e clla M) g s L) A2 38 S G al ) aa slaiY) AN Liall g Lladl 3gaad) (g4 £ galal) s gia @
)8l
O ABlual) 5 g o Laiiy) AN 3 58 Joha ) (o) Laa ) &l il a0 (e a8 Ml 0 8 ate g pigad JSU Jadl 450 550 o
C}Ahl\ 6 Sha g sl a\ﬁu.h\i\ aaly
L GaAY g L) AL o) aad) 7l Al quag ol Sl ad) aa il ALES @
aeas Agially daiy 3 alal) g Uadl) iS5l gaay Calaal) saaeie J& Al Jal digal 23 g2 aaall fad) aasi)
Cillailas (4) J iy Jab deliad) jean s ddjie (Slel 3 (aila (4) 48500 ol G (0sall) Belia) Cilaads
Ay sanlgl) A3 KU 8hell Slually g A8 1Y) sa0me IS aa g Cum ¢ (12) Jsaalls mase WSy ¢ allall g

p ol LSy (S iy 8L el ony Cun) el cpond deLiad) Jail aslgll &35S0 A58l il iy A4S

L Badaal) il Sl & i S Gl Cilaad &8 JAT Jeda < (12) Juta

b s Al pana i I VO

750 925,2 910,2 800,5 200,1 1 e Rasgs
710 685,5 7754 7257 3004 JRE
1952 650,3 600,2 685,6 500,5 id o

3494 925,3 960,2 11204 320,1 at
475 714 1215 4502 ik

f IS GEaRY) asmial) el JAi) 3 gaid
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Min

1 danl

6 Alaall

Aaalad alal) Ayt 4408 e

Z, =200X,+800Xo+ 910X 3+ 925X 4+ 300X g +725X g+ 775X7+685X g+
500X +685X 4 +600X 14 +650X 45+320X 4 3+1120X 4 4 +960X 4 £+925X ¢

Zy= X4 +5Xo+ 2K+ 2X 4+ AX 47X+ AX7+5X g+ 5Xg+6X 1 g*+2X 11+ 3X 45
X 13+4X 42X 543X

Sto:

X.I +XZ+ XE + X4 =750

XE"'XE"'XT +XE =710

Xg + Xqq + Xqq + X4 = 1952

X13*Xqg+ Xq5* X1 = 3494

X.I +XE +X9+K13=4502

X3 +X7 + Xqq + X45=714

X4 +Xg+ Xqp+ X4g=475 ;

Xq . X462 0

P ok WS GQSB el Aalaia e L) Alla agan il Jlall J<U i) Jolall sla]

i S gl ) Jal) L Jsos ¢ (13) sa

Decizsion
Yariable

=1
=2
=3
x4
bt}
%6
=¥
=8
=9
10
X111
x12
x13
x14
x15
X16
Objective

| [7]513[z[3]=[z] o] =[] o| o] o] [w] -]

Constraint
c1
c2
cC3
Cc4
ChH
C6
[y
cs

a|~[eafs]o[~]-]

Solution
Yalue

Fh0_0000
L]
L]

L]
258 0000
o
L]

452 0000
L]
1.215.0000
F14.0000
23 0000
3.494 0000
L]

L]

o
Function
Left Hand
Side
FH0_0000
F10.0000
1.952_0000
3.494 0000
4. 502 0000
1.215.0000
F14.0000
4750000

Unit Cost or

Profit c[j]
200.0000
800.0000
910.0000
925.0000
300.0000
F25.0000
F7¥5.0000
685.0000
500.0000
685.0000
600.0000
650.0000
320.0000
1.120.0000
960.0000
925.0000

Min.]) =

Direction

Total
Contribution

150.000.0000
L]
L]

L]
F7.400.0000
o
L]
309.620.0000
L]
832.275.0000
428 400.0000
14.950.0000
1.118.080.0000
L]

L]

o
2.930.725.0000
Right Hand
Side
FHO_0000
F10.0000
1.952. 0000
3.494 0000
4. 502 0000
1.215.0000
F14_0000
A75_ 0000

Reduced
Cost

1]
180.0000
375.0000
340.0000

1]

5 0000
140.0000
1]
2350000
1]

1]

1]

1]
380.0000
305.0000
220.0000

Slack
or Surplus

L]

ocooooooo

Basis
Status

basic
at bound
at bound
at bound
basic
at bound
at bound
basic
at bound
basic
basic
basic
basic
at bound
at bound
at bound

Shadow
Price

-120.0000
-20.0000
-55_0000

1]
320.0000
740.0000
6550000
705.0000

Allowable
Min. cj]l
-M
6200000
5350000
5850000
120.0000
F20.0000
6350000
6300000
2650000
-M
-M
645 0000
3000000
F40.0000
655 0000
F05_0000

Allowable
Min. RHS

F50.0000
F10.0000

1.952_ 0000
3.494 0000
1,008 0000

F63.0000
262_0000
230000

Allowable
Max. clj)

3200000

M

M

M
320.0000

M

M
690.0000

M
690.0000
7400000
F05.0000
540.0000

M

M

M

Allowable
Max. RHS

4. 244 0000

4.204 0000

2404 0000

M

4 502 0000

1.215 0000
7140000
4750000

.2, =(2930725) D=L,
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Aaalad alal) Ayt 4408 e

Aphial o) Jslall 4l Ala b eV aall by Ciagl) Ay i) JB) st LY (690 D 685 ) Cg* ki

¢ o) Jsaall LS Jall

.08* et ) e J8 &S 3 gl i) Jal) Jsas ¢ (14) Jsas

Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable
Wariable Yalue Profit c[j) Contribution Cost Status Min. c[j] Max. clj]
T =1 F50.0000 200.0000 150.000.0000 1] basic -M 320.0000
2] =2 1] 8000000 1] 175.0000 at bound 625 0000 M
3| =3 1] 91 0.0000 1] 370.0000 at bound 540.0000 M
a4 | >4 0 925 0000 L1] 335 0000 at bound 590.0000 [}
5| =h 258 0000 300.0000 F7. 4000000 1] basic 125.0000 320.0000
6 | =6 452 0000 725.0000 327.700.0000 0 basic 665.0000 725.0000
7 | =7 0 FF5 0000 L1] 1350000 at bound 6400000 [}
8 | =8 1] 690.0000 1] 1] at bound 690.0000 M
=R =9 1] S00.0000 1] 2400000 at bound 260.0000 M
(10| =10 F63.0000 685_0000 522_655.0000 1] basic 685.0000 F45 0000
1] =11 F14.0000 600.0000 428 400.0000 1] basic -M F35.0000
[12] 12 475 0000 650.0000 308.750.0000 1] basic -M 650.0000
[13] =13 3.494.0000 32000000 1.118.080.0000 1] basic 300.0000 535 0000
4] =14 0 1.120.0000 0 375.0000 at bound 745.0000 M
RE 15 0 960.0000 L1] 3000000 at bound 660.0000 [}
186 | =16 1] 925 0000 1] 2150000 at bound F10.0000 M
| Objective Function [Min.] = 2.932.985 0000 [Hote: Alternate Solution E xists!!)
| Left Hand Right Hand Slack Shadows Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
T cC1 F50.0000 F50.0000 1] -120.0000 7500000 4 244 0000
2] cC2 F10.0000 = F10.0000 1] -20.0000 F10.0000 4204 0000
3] CcC3 1.952 0000 = 1.952 0000 1] -60.0000 1.952 0000 2 404 0000
4| c4 3.494_ 0000 = 3.494.0000 0 0 3.494.0000 7]
|5 | CH 4. 502 0000 = 4.502. 0000 1] 320.0000 1.008 0000 4502 0000
6 | C6 1.215.0000 = 1.215.0000 0 745.0000 763.0000 1.215.0000
7| c7 714_0000 = 714_0000 0 660.0000 262.0000 714.0000
I8 | cs 475 0000 475 0000 0 F10.0000 23.0000 475 0000
s AN sl ADA A0y aadl jlalay 4%) gluse g adliall B gl ANNAl Jia¥) Jadl and o
bl ¢ gl ASIS 3 gadl Jia¥) Jad) a5 Jgda ¢ (15) Jsaa
[ | Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable
Yariable Yalue Profit cfj] Contribution Cost Status Min. clj] Max. clj]
EB X1 750.0000 10000 750.0000 i} basic -M 20000
2 x2 o 5_0000 [i} 1.0000 at bound 40000 M
3| =3 i} 20000 [i} 2.0000 at bound i} M
4| x4 i} 20000 [i} 1.0000 at bound 1.0000 M
5 | X5 258.0000 4_0000 1.032.0000 i} basic 3.0000 6.0000
6 | X6 452 0000 7.0000 3.164.0000 i} basic 6.0000 8.0000
|7 | X7 i} 4_0000 i} 1.0000 at bound  3.0000 M
8| x8 i} 50000 [i} 1.0000 at bound  4.0000 M
9| xa i} 50000 [i} 2.0000 at bound  3.0000 M
10| =10 763.0000 6.0000 4 5780000 i} basic 5.0000 7.0000
1] =11 714.0000 2_0000 1.428 0000 o basic -M 20000
z| x12 475.0000 3.0000 1.425. 0000 i} basic -M 4.0000
13| x13 3.494 0000 1.0000 3.494_ 0000 i} basic -M 3.0000
14| =14 i} 6.0000 [i} 2.0000 at bound  4.0000 M
15| xi1s i} 20000 [i} 2.0000 at bound i} M
16| X16 i} 3.0000 i} 20000 at bound 1.0000 M
| | Objective  Function Min.) =  15.871.0000
Bl Left Hand Right Hand  Slack  Shadow Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
KB C1 750.0000 = 750.0000 i} -3.0000 750.0000 10080000
2| cz 710.0000 = 710.0000 i} 0 710.0000 Y]
3 | c3 1.952. 0000 = 1.952. 0000 i} -1.0000 1.952.0000 2 404 0000
4 c4 3.494. 0000 = 3.494_ 0000 i} -3.0000 3.494 0000 3752 0000
5 | [ 4 5020000 = 4 5020000 i} 4.0000 4.244. 0000 4 502 0000
|6 | [ 1.215.0000 = 1.215.0000 o 7.0000 763.0000 1.215 0000
7 | [ord 714.0000 = 714.0000 i} 3.0000 2620000 714.0000
8 | ce 475.0000 475.0000 i} 40000 230000 4750000

.Z,=(15871)D=L,
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P e demad Gl aliny g i) J8) B3 Al (6 ) 4 0e)Cg* it a5

Cg *wis il e bl gl &l = 3patl Y1 Jall pjs I (16) Jsos

D ecision S olution Unit Cost or Total Reduced B asis Allowable Allowable
“ariable Yalue Profit clj] Contribution Cost Status Min. clj] Max. cljl
B =1 750.0000 1.0000 750.0000 0 basic -M 4_.0000
2| =2 1] 5.0000 0 3.0000 at bound 2.0000 Y]
| 3| =3 1] 2.0000 0 4.0000 at bound -2.0000 Y]
a4 =4 1] 2.0000 0 3.0000 at bound -1.0000 Y]
| 5 | =5 2580000 6.0000 1.548.0000 0 basic 3.0000 6.0000
6 | =6 452 0000 7.0000 3.164.0000 1] basic 7.0000 8.0000
A =T 1] 4_0000 0 1.0000 at bound  3.0000 Y]
| 8 | e 1] 5.0000 0 1.0000 at bound  4.0000 Y]
| a| =a 1] 5.0000 0 0 at bound  5.0000 Y]
Mo =10 763.0000 6.0000 4 578.0000 0 basic 5.0000 6.0000
1| =11 714.0000 2.0000 1.428.0000 0 basic -M 3.0000
Mzl =1z 475.0000 3.0000 1.425_0000 0 basic -M 4_0000
3| =13 3.494.0000  1.0000 3.494.0000 0 basic -M 5.0000
14| =14 1] 6.0000 0 4.0000 at bound 2.0000 Y]
15| =15 1] 2.0000 0 4.0000 at bound -2.0000 Y]
16| =18 1] 3.0000 0 4.0000 at bound -1.0000 Y]
| Objective Function [Min.] = 16 387 0000 [Mote: Alternate Solution Exists!!]
| Left Hand Right Hand Slack  Shadow Allowable Allowable
Constraint Side Direction Side or Surplus Price Min. RHS Max. RHS
B ci1 750.0000 = 750.0000 0 -5.0000 750.0000 1.008.0000
2| cz 710.0000 = 710.0000 0 o 710.0000 Y]
| 3| c3 1.952.0000 = 1.952.0000 0 -1.0000 1.952.0000 2 404 0000
a4 cC4 3.494.0000 = 3.494.0000 0 -5.0000 3.494.0000 37520000
| 5 | CS 4_502.0000 = 4_502.0000 0 6.0000 4. 244 0000 4 502 0000
| 6 | CE 1.215.0000 = 1.215.0000 0 7.0000 763.0000 1.215.0000
A cC7 714.0000 = 714.0000 0 3.0000 262.0000 714.0000
| 8 | ce 475.0000 = 475.0000 0 4.0000 230000 4750000

e Al oY) aally (Ll say Cangl) J1sd) el (ssbos @l RIS 81 s 53 (g il SIS Jlal 40l say

t Sy Jal) Alenl sl gl il 3gaill o L) Ay Jpmil

1 ) 2452930725
Z4 (x)-2930725

Z =41 °
M1(24(x)) = 2085 2030725

\. 0 ) Z, £2932985

, 2930725 =Z,= 2932985

4 1 ) Z5= 15871

Z, (x)-15871

7 =% 14
MalZ2 )= 3 1 a7 15871

0 ) Z, 216387

) 15871 =2, = 16387
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Min Q
Sto: Z1 (x)}-2260 d1-+ 2260 d1+ = 2930725
Z, (x)}- 516 dy"+ 516 dy* = 15871
Xq +Xo+ X3 + X4 = 750
XS+XE+X? +XB=?10
X1 +X5+X9+X13=4502
X3 +x?+x.11 +X15=?14
X4 +X+ X12 + X1 6= 475
- - + - _ . + - —
Q 2d;",dy” «=> (dq".dqy" =0 ; dy'.dy” =0)
Xq . Xqg2 0; dg¥,dy dyt,dy 20 5 12Q20
: WS g Jall s i A8 pal a1 Jall aad ladall agll JBdll £ galll Juiig

o)) laad JB ladal) Aagl) hald) 73 alll JiaV) Jal) 8 Jgaa ((17) doxa

Decision Solution Unit Cost o Taotal Reduced Baziz |  Allowable |  Allowable =
|| Vanable Value Frofit chil Contribution Cost Status Min. clil | Max clil
1 =1 750.0000 o o o bazic ‘M 0.0338
(2| %2 ] ] ] 0.0500 atbound  -0.0500 M
3] *3 o 1] i} D056 st bound -0, 1056 M
4| x4 o o o 00958  at bound -0L0358 M
E =5 2580000 o o o bazic -0L0500 0.D03F5 J
3 b H 136.5549 a o a basic 00022 0.00M5
7| ®T o 1] o D03E7 ot bound -0L0387 M
'8 | =8 35 4451 o o o bazic -0L0D 5 0.022
3 =4 o o o 00630 at bound RURI ] M
o] =0 1,078, 4450 a o a basic 005 0.0022
11| X1 A4 0000 1] o o bazie -M 0.0387
12| =z 159.5549 o o o bazic -0Lnonzz2 0.001%
13| x13 3434, D000 L1} o o bazic -0L0035 0.0627
4| x4 i} i} ] 01070 st bound -0.1070 M
15| X15 o 1] o 00859  at bound -0L08%9 M
16| 16 o o o 00627  at bound 00627 M
17| dl- 030 L1} o n bazic ~1.0000 1./5149
18] dl+ o 1] i DEIEE ot bound -0 E3IGE ]
113 d2- 0,30 o o o bazic -1.0000 0.5708
20| d2s o o o 03634  at bound -0.3634 M
[21] Qa 0.3021 1.0000 0.3021 a basic o M
: Dhbiective Funclion IMin.1 = 0.3021
Left Hand Aight Hand Slack  Shadow Allowable Allowabile
|| Comxlraint Swde Nieetinn Swle e Snbux Price Min AHS Manw AHS
1 C1 750.0000 - 50,0000 o -0.0338 750.0000 hB.9375
2| C2 10,0000 - 10,0000 o 0. D035 10,0000 Fa5.8000
El C3 1.952.0000 = 1.952.0000 a 00155 1.952.0000 1.971.5000
4| C4 3,494, D000 - 3,494, 0000 o 1] 3,494, D000 M
5 | CH 4,502, 000 - 4. 502.0000 o 0.0308 4. 4986740 4,502 0000
|6 | Ch 1.215. 0000 - 1.215.0000 o o.2127 1.213.5800 1.215. 0000
7] o) 14,0000 = 14,0000 a 0.1859 123750 14,0000
8| [ ] ATS 0000 - A75. 0000 1] 02000 AT3. 4894 A75.0000 -
9 Cca 2.930,725.0000 - 2.,930,725.0000 0 -0.0003 2,928 8460000 2.931,798.0000
0| cio 15.871.0000 - 158710000 0 0.0007  14,880.0000 16, 300.0000
11| cn 0 ¥= 0 0 06366 04746 0.8314
2| 12 0 ¥= 0 i} -0.3634 08314 04746 J
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The role of incentive to raise production efficiency

Fatima D. Malooh

University of Baghdad

Abstract

Management incentives in the work have a privileged position in the pay of the
individual to work efficiently. We find that the recent studies have increased
concerns the process of motivating employees and creating a desire to have in
collaborative work to create the motivation of the individual in the same interior and
there directing his actions and behavior towards the target set by the organization
and perhaps the most important motives are Human feeling the need to something
specific. The individual is trying to search for what insatiable need those incentives
represent the means available to the organization to satisfy the needs of missing.
The study divided to two sections and a number of demands addressed subsection
called the first part deals with what is the incentives and their importance within the
four demands the first specified to introduce incentives and theory needs either
second requirement has been deald the benefits of incentives and disadvantages
of dealing the third demand study the system of incentives and methods of
organization and modern search requirement fourth study, training and theory of
incentives. The second part, have discussed non formal organize of incentives.
The theory of incentives have been divided into four demands devoted the first of it
to study non formal organized Alasm groups. The second requirement theory of
incentives and influence on human behavior and discussed in the third demand
theory of incentives and administrative leadership, and finally address the

requirement fourth cases of non—possibility of the use of incentives human.

Keywords: incentives, employees, collaborative work.
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