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0.245 | 56.23 | 53.78 10 60 70 OR | 0l il yud okl Jlel | g
Sl gl 5 glaall 5 cileleall
0.3 | 210.73 | 208.33 8 67 75 OR | <l M eyl Gabdll Juel | T
0.2 13.26 | 11.26 10 30 40 T sapdbs Y Jwel |y
0.275 | 74.145 | 72.77 5 40 45 T Ll Gl Juel |y
0.2 197 194 15 225 | 240 G Al LS Jlee) | W
0.2 84.18 | 81.78 12 48 60 w LS JeY | x
0.2225 | 86.145 | 83.92 10 65 75 K,X calaiill g qaall Jel |y
Jadidll
274403 | 2703.03 48l £ gara

Al A all Cllledll (e sSy AUEN (siial) g ptial mial) Hlad) of g dall sa
A-B-C-D-E-F-G-W-X-Y

O 00 O o (B el Gl aladiul am (544 ) s il Sl e O
Osale (15.9 ) s 5alis daaad) Gaill alasinls o (481 ) 58 g5,
rggodiall ARSy (o) aatl JEa) JLAN JASY daalyl) A5 Lual) sl

s Gsadlly B (sita g pial zad) Slall P ilial Baals) Aelua ) Jseasll
Setll Tl Jisats Gadadl) CalaY) Raay Gashul pladnul gopdall (G slue Jskl s
 (2)s) Jsaal) iy arinn Lt by sl ) (1) IS8 3 sl g0l

C9ially A3 (oaiia gordal ((Sudd) abadal) (1) J<ad)
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toil LSy 2 0a) 255 calaaly it aass (K
1z Agady) Gipaia -1
Sty galmeV) il Jhe joite (21) Ay siia (85) U zisad¥) (5<hy
Gl Jha e (25) RSy (Xp, Xy ooy Xo1 ) Led rays i) cilillad
Jiar 3230 (25) 5(Car Coevvens Oy ) Ll oy g piiall lallad SlaY Jaadl)
e (4) 5 (SaSereeonns Sy ) L Japs goall cilillad SLasy saall sl
Caat¥) hastial ays aasad) Caagl) e Ll 5 cangall CilyatV) ilpuie Jias
(7, d3) Laed Sapd L) Gl e Wl ((d ,df) onsel
1p gy 358 -2
t s galae Bae o #i5m a8 (81) 2y 735V lgie O5Sh 258 Bac lllia
(Maximum Reduction) adalad J<l bia cidy Ao 3581

AU (satie g el llad (e Allad JSV 4y 2 penss Jakn g el 05 ()

p ISy a8 (25) a5 05l
Ca <3
Cg <3
Cc <5
CD:0
Ce<6
Ce<3
Co<6
Ch <8
C <5
C; <6
CK:0
CL<7
Cu <4
Cn<5
Co<10
Cp<6
Co<4
Cr<8
Cs<10
Cr<8
Cu<10
Cv <5
Cw<15
Cx <12
Cy <10
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(Maximum Stretching) 4udlad <! saad cidy Aof a8 —
Osills AU (st gy piall e (ge Allad JS) 4 ¢ panse 23 iy el 008 ()
P JUllSy a8 (25) 2y

Sa <3

Sg <3

Sc <5

SD:O

Se<6

Sg <3

Sc <6

Sy <8

S <5

S;<6

SK: 0

SL<7

Suy <4

Sn <5

So <10

Sp <6

SQ <4

Sr<8

Ss <10

St <8

Su<10

Sv <5

Sw <15

Sx <12

Sy <10
seuldladl) 1A% culBgl g8 Auaas ma
P aAnY) Aaall Lo Jaal) oSa IOV Al
Xo—X1>15
JS @by 20al 4 Zsense 2a ob mhdag gl larial 40 saise aa ol jaaie ALl axg
Ay Laall e Joas 4l

Xo— X1+ Ca-Sa>15

VL L Dl (e 38 (28) loses gyl llllad e Bllad US) 358 B o

X3— X+ Cp-Sg > 17
X4— X3+ Ce-Sc =21
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Xs—X4+Cp-Sp >7
Xe— X5 + Cg- Sg > 31
X7—x6+C|:' SF >12
Xg— X7+ Cgs-Sg > 66
Xg—X;+Cy-Sy =75
XlO_ X9 + C|- S| > 35
X11— X0+ Cp- §; =50
X12 - Xg >0

X12 - X9 >0

X13 - Xg + CW- SW > 240
Xia— X1+ C- S =60
Xi5—Xg+ Co-Spo > 160
Xis — X2+ Cr-Sg > 70
X6 — X5+ Cy- Sy 275
X17 - X14 + CM' SM >21
Xig—Xg + Ck- Sk =90
Xig — X3 + Cx- Sx > 60
Xig9 — Xp6 + Cy- Sy =40
Xo0— Xq7+ Cn- Sy =30
Xo1 — X15 + Cs' Ss >70
X21 — XlG + CV- SV >45
X1 —Xy7+Cq-Sq =73
X21 — Xlg + CY- SY >75
Xo1— X920

X1 — Xy + Cp-Sp 245

(LAY agd —a
sas (Lt 16) 232 481 55 g5 pial) eledl a8y g osdall Slad) ) Jia Y1 (s elllia

t b WSy o 63 53al il Jalall Jaia
X1 < 481

YIS ramy 1Y) Aoy allially amsall CalyadV) il i Adlal 2ay

Janadl) 34S e Gddl 1 (e i gal) AASN )yl Jiala a5 42K 28 5ed U 2l L
b LSS

0.575 Sp +0.4083 Sg+ 0.31 Sg+0 Sp + 0.2166 Sg + 0.5083 Sg+ 0.1583
Sc+0.4218 Sy + 0.48 S,+0.1583 S;+#0 Sk +0.3857 S, +0.275 Sy +0.19 Sy+
0.1875 Sp+0.1666 Sp+0.3 Sg +0.1656 Sg+0.245 Sg+0.3 S+0.2 Sy+0.275
Sy+0.2 Sy+0.2 Sx+0.2225 Sy - 0.575 Cx - 0.4083 Cp- 0.31 C-0 Cp - 0.2166

528

—
| —



2018 - sk [ Ly A AU bl aaaddl) alad) jaliall adll

Ce - 0.5083 Cg- 0.1583 C;-0.4218 Cy- 0.48 C;-0.1583 C,-0 Ck -0.3857 C-
0.275 Cy -0.19 Cy- 0.1875 C(-0.1666 Cp-0.3 Cq -0.1656 Cg-0.245 Cc-0.3
C1-0.2 Cy-0.275 Cy-0.2 Cyw-0.2 Cx-0.2225 Cy >0

P YIS aay (ol Ayl Ly v gal) Calad) ol yuaia AiLal aa

0.575 Sa +0.4083 Sg+ 0.31 Ss+0 Sp + 0.2166 Sg + 0.5083 Sg+ 0.1583

Sc + 0.4218 Sy + 0.48 S,+0.1583 S;+0 Sk +0.3857 S +0.275 Sy +0.19 S+

0.1875 Sp+0.1666 Sp+0.3 Sg +0.1656 Sg+0.245 Sg+0.3 S+0.2 Sy+0.275

Sv+0.2 Sy+0.2 Sx+0.2225 Sy - 0.575 Cx - 0.4083 Cp- 0.31 Cc-0 Cp - 0.2166

Ce - 0.5083 Cg- 0.1583 C;-0.4218 Cy- 0.48 C-0.1583 C;-0 Ck -0.3857 C, -

0.275 Cy -0.19 Cy- 0.1875 Cy-0.1666 Cp-0.3 Cq -0.1656 Cg-0.245 Cc-0.3
C+-0.2 Cy-0.275 Cy-0.2 Cy-0.2 Cx-0.2225Cy +d; —dF =0

D Agllud) axe g8 i
b (AL (6 235D Allud) axe 358 0
X;,C;, Sy, dif,d! =0
i dsaly) dilaf .3
= b LS legaaas (Say b z3gaill
cnsall Chat) jutie pual w il g phall S (Kea iy JB a1 JsY) gl
Min Z,=df
e il oy Gl g plall ) s aady s 2SS b HS) Gata 1 SBI Caagl)
clladl il
Min Z,= df

—ipisal¥) da zilai : Luald

Ayl slaely zisel o AL aieliar z35a¥) e uell Jilain 2l (gl
=1 3V Sty Lehoadi s g ¢ el Ajlas ¢ g lail) (S Jad Adag) dnad)
Vol g s pdall Sl Sae iy BBl a0 ISV z3saN) clisldl of =¥ zisai¥) .1
Ayl 2] da 5 bl popdall Slad) s wady Jead WG g ) G &
(P ) uadly (N) uad) axasuly (WINQSB ) Salad) bl alasiuls ddagll Aoyl
(P) Zusts¥ls (d7) canpalls (d7)llid) Cahatl e e Ju galindl 3 (G ) siualls
A Y AN o e Laadly Ally (3) JSA B dacage WS il culSy o Al e
Al cdjasl B 3B A0V 5 am (48] ) gaosdall ladl () ) apam
@) il AN V) o e Bl s (3) S 8 dsiage WS L(4.67) lake
(4-67) Jlaaas ALl i ja) 38 A0l gl V) 5 0 (481 ) sa gapiadl Sladl a)

( ]
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09-26-2018 | Decision | Solution | Basis |Reduced Cost[| 41 5 6.00 | basic 0
1 ¥1 0 at bound 1.00 42 CK 0 basic 0
2 ®2 1200 | basic 0 43 SK 0 basic 0
3 ¥3 26.00 basic 0 44 CL 0 at bound 0
4 X4 42.00 basic 1] 45 SL 0 at bound 0
3 X5 | 4300 basic 0 46 CM 0  atbound 0
b X6 | 74.00 | basic 0 A7 SH 400 basic 0
i X7 | 8300  basic 0 18 CN 0  at bound 0
] it 143.00 basic 0 .

. 49 SH 2.00 basic 0
9 X9 166.00 basic 0 50 Co 0 tb d 0
10 ¥10 | 26300 basic 0 at houn
11 X11 | 319.00 basic 0 9l 50 0 atbound 0
12 %12 | 756.00 basic 0 a2 CP 0 atbound 0
13 ¥13 | 36800 basic 0 53 5P 0  atbound 0
14 X14 | 37900 basic 0 54 cq 0 | atbound 0
15 ¥15 | 32600 basic 0 55 5Q 400  basic 0
16 X6 | 401.00 basic 0 56 CR 0 | atbound 0
17 ¥17 | 40400 basic 0 h7 SH 0 | at bound 0
18 A18 | 41600  basic 1] 1] (2 1} at bound 1}
19 ®19 431.00 |:l33![: 0 ng 55 10,00 basic 0
31“ ig? :gfgg E"‘*!“ g 60 CT 0  atbound 0
: L 61 5T 0 | atbound 0
22 CA 3.00 basic 0 s
23 SA 0 atbound  1.00 62 CU_ | 10.00  basic 0
24 CB 3.00 basic 0 53 SU l] at huund l]
25 SB 0 at bound 1.00 64 CY 0  atbound 0
26 cC 500 | basic 0 65 SY 5.00 basic 0
27 SC ] at bound 1.00 66 Cw 15.00 basic 1]
28 CD I} basic 0 67 Sw 0 at bound 1.00
29 sD 0 basic 0 [211] CX 12.00 basic 0
30 CE 6.00 | basic 0 1] SX 0 at bound 1.00
31 SE 1] at bound 1.00 70 CY 10.00 basic 0
gg gE 3-3“ th;"*'c ; : “m] 71 5Y 0  atbound 1.00
a QLI -
34 s £.00 basic 0 i2 nl 0 at hm_md 1.00
¥3 pl 0 basic 0
35 S5G 1] at bound 1.00 N
36 CH 0 at bound 0 ¥4 né 4 67 basic 0
37 SH 800 basic 0 5 p2 0 atbound 0
38 Cl 1] at bound 0 e
19 sl 500 hasic 0 Goal 1: Mimmize G1= 0
40 CJ 0 at bound 0 Goal 2: i Minimize G2 = 4 67

) z3sa) s (3) S
—: A0 z sy
& V) papdall Slad] Gy nadiy Janad S 585 S0 st A SE z3ea) Sl o
O @) ol IV AN ) bl calsh (Ll g dal) HlaU (Sae By S8 (Gakan
D) ey O @) as (31) bty cdyail 3Bl A0 V) Ly e Caal Jaaadl) A4S
- (4) ISl B e WS o 512 ual g0l
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40 CJ 1] at bound 1]
11 5J 6.00 basic 0
09-26-2018 [ Decision | Solution | Basiz |Reduced Cost || 42 CK 0 basic 0

1 %1 : 0 | atbound 0 13 5K 0 basic 0

2 WD 15.00 basic 0 44 CL 0 at bound 0

3 x3 29.00 basic 1] 45 SL 0 at bound 1]

4 x4 45.00 | basic 0 46 CM 0 | atbound 0

5 x5 52.00 | basic 0 47 SH 4.00 basic 0

] X6 | 77.00 | basic 0 48 CN 0 atbound 0

i x7 | 86.00 | basic 0 49 5N 200  basic 0

8 hati] 152.00 basic 1]

9 X9  162.77  basic 0 50 co 0 atbound 0
10 %10 | 29400 basic 0 o1 50 0  atbound 0
11 ®11 | 350.00 basic 0 52 CP 0 | atbound 0
12 ®12 | 252.77  basic 0 53 SP 0 | atbound 0
13 ®13 | 377.00  basic 0 54 cq 0  at bound 0
14 ®14 | 410.00  basic 0 55 5Q 4.00 basic 0
15 15 322 77 basic 1] 56 CR 0 at bound 0
1 E X1 B 39?.?? has!c l.'l 5? SH I] at huund l]
17 X17 | 435.00 basic 0 =8 rs D at bound 0
18 ®X18 | 437.00 basic 0 :

19 %19 | 427.77  basic 0 ik 55 10.00 | basic 0
20 ¥20 | 467.00 basic 0 60 CT 0 atbound 0
Z1 ®21 512.00  basic (] 61 5T 0 at bound 1]
22 CA 1] at bound 1] 62 Cu 10.00 basic 0
23 SA 1] at bound 1] 63 cu 1] at bound 1]
24 CB 3.00 basic 1] G4 Cv 0 at bound ]
25 5B 0__lat bound 0 65 S 500 basic 0
2 CL | 500 | basic 0 66 CW 1500 basic 0
27 5C 1] at bound 1]

78 D 0 basic o 67 Sw 0 at bound 0
29 Sh o bazic o BB D‘{ l] at huund I]
30 CE 6.00 basic 1] 69 X 0 at bound 1]
3 SE 1] at bound ] il CY 1} at bound 1]
32 CF 3.00 basic 1] il Y 1] at bound 1]
33 5F 0 | at bound 0 72 ni 0 at bound 0
Bl CG 600 | basic 0 73 pl 31.00 | basic 0
i1 5G 6.00 | basic 0 74 n2 0  atbound 1.00
36 CH 1] at bound 1] 75 p? 0 at bound a
37 SH 1.77 | basic 0

38 Cl 1] at bound 1]

39 51 500 | basic 0 G1 = 0
40 cJ 0 at bound 0 G2 31.00

S 235 2 e (4) IS

—: G zagad) .3

gapdall Slad] Cy dadiy Jonad A i ) aiad (5) Aasbadie GBI 2 35aiY) il o
@) Cani ol ) of il ol Bl i B g pdall el Saa iy JB) (3ika
(5) Sl 8 LS cam ((481) gorbiall Dl () cpn (B e (sslud dinanl) A4S )
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2018 | Decision | Solution | Basis |Reduced Cost + | 4i é,j Bj]l] _-h:-,;i_(-;_ E|
1 el 0 at hm_md 1.00 ] 42 (N 4 0 basic 1]
BN *2 | 1200 | basic 0 43 5K 0 basic 0
3 X3 26.00 basic 0
o x 4200 basi 44 CL 0 at bound 0

. asic 1] E
5 wh 49.00 basic ] 45 SL ?l]l] haslc [l
& wE 74.00 basic ] 46 CH 0 at bound 0
f Hi 83.00 basic 0 47 SM 4.00 basic 0
B 8 143.00  basic 0 48 CN 0 at bound 0
b ] X9 166.00  basic 1] 49 SH 2.00 basic 0
1] X10  256.00 | basic 0 50 co 0 at bound 0
1 *1 J12.00 has!-:: 0 51 L) 0 at bound 0
B <12 | 256.00 | basic 0 52 cP 0 atbound 0
3 X13 368.00  basic 0
1 X14  379.00 basic 0 23 P 0 atbound 0
5 X15 32600 basic 0 o4 ca 0  atbound 0
3 X16 40757 basic 0 55 50 4.00 basic 0
i X17 404.00  basic I} 56 CR 0 at bound 0
8 X18 416.00  basic 1] 57 SR 0 at bound 0
9 X139 43757  basic 0 L1 [ 1] at bound 0
0 X20 436.00 basic 0 5q 55 10.00 basic ]
B2l 4000 basic : 60 cT 0 atbound 0
— : asic 61 5T 6.57 basic 0
3 SA 0 at bound 1.00 62 U 10.00 basi 0
4 CB 3.00 basic 0 : asic
5 5B 0 atbound  1.00 63 sU 0 atbound 0
] cC 500 | basic 0 b4 v 0 atbound 0
7 SC 0 at bound 1.00 65 SY 5.00 basic 0
i CD 0 basic 0 66 CWw 15.00 | basic 1]
4 5D 0 basic 0 67 SW 0  at bound 1.00
B Cf | 600 | basic 0 68 CX 1200  basic 0
1 | st 0 atbound 1.00 69 S 0 atbound  1.00
2 CF 3.00 basic 1] E
e il CY 10.00 basic 0
3 SF 0 at bound 1.00
@ | CG 6.00 basic 0 Fil SY 0 at bound 1.00
5 SG 0 at bound 1.00 2 nl 0 at bound 1.00
B CH 0 atbound 1] 73 pl 0 basic 0
7 SH 8.00 basic 0 [ nZ 0 at bound 1.00
8 Cl 0 at bound 0 FL pZ 0 at bound 0
9 Sl 5.00 basic 0
0 o 0 athowd 0 Boai T Minimize 61 = T

S = 35a) il (e (5) JSal)

Gluagilly alalifiund) [ aall) daal)

Janh Jlexinls aoliall Sladl (ahs A4S paatl el s 2D 23kl ds DA (e
= b b giied o oSe Audadll CilaY) daay

+ala Y saseialls saeall JSLEA) da 8 LAl 335 ae L B L) aland 1
Crays A aatl chhal) Sl dadee 8 35SH @hL e i) daay Al et .2
il el

LS 35N e B g8 g ptial) Sladl ey Legad OIS Gl Y1 £ 35aY1.3
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Yz 35l e B Qs il AS Legd (IS Clllly S 73508914
cgiall Sty RS ey B Baa 435S 3Ll Juadl ga CAEN 235015
2l e Joeanlly kil culad) da b aclu (Win QSB ) Salall malipall aladial .6
L8 deag J8) i g
P b b b g o) oK clabna) e g Y s
el bl e slae¥) ) dule il pladll 8 bl (g3ate slaal 4 L1
bl S Llee 8 danlial)
sl el Al A8y el lasgall Ul 5lay) Calaal clglsY 38all aaatl) 2
DA et ddee i o (See BuslsY) (B s
AlSal Sy ayliall Sl ays AAS wasal @bl Sasl dddee 8 Gl 138 lie) .3
AT plie Blal b aalaiulg oy ol
: silaall
O ¢ qsalall e clinkt cllell Gy ¢ (2007) liall des) ¢ ol 53ake [1]
Y Akl ¢ ) Glae — ally all alial

Al bl clariall Ji 8 GlaY) dsey Guls (1998) ele desa ¢ Jsall2]
o sk aala — aLa@BY) 5yl A ) dadia oivale
e A Qi) Jaal) sy Calaa¥) aawid) Ll 3as) dub (2007) @il Gils ¢
(laally L) A and Aacliall duvigll 8 eale Al f 353 [BlAY 8
A sl g daalal)
[4] Holzman A.G.(1981) Mathematical Programming for Operation
Research & Computer Scientists , Marcel Dekker Inc., New York.

[5] B. Render, and R.M., Stair(2000) Quantitative Analysis For Management
, USA : Prentice — Hall , Inc (2000) , Seven Edition , PP. 491 — 492,

cOlee il il Sy cAaay)ledy Gadai Gllead) Sisan (1999) Al 2eas ¢(g2iiall [6]
syl ekl

Andall (Sl —Aaaalall Sl ¢ 38V 8 cldeal) Gigas (2009) )y 28 il [7]
-y

Gl s o clleal) Gigan B L (2002)  Lsa cOlabuy Aed liae s [8]
- dilly Aebiball ol

O cillead) Gipmy I J3ae (2007) i e cgunll s aen dels el [9)]
Y Adall Glac ¢ pdally Acldall (goY asal)
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Jils Dl QLA daal 4 e dase cildeall Gigan (2009)  ia) arie c(ssmsal[10]
COlee ¢ pdall
b Shleall Spny landai ¢ (2009) aaalyl Cibalsee dasll 5 (s3a mlla ¢ lall [11]
c I Al ¢ N1 — ayglly paall ol sy
Bl b Leliuls clladl Gy (2004)gmenll 2 a0 cJuailly dsene gl [12]
- AV Al ) — lae cgisilly all ahll ¢ Jlee)
[13] Khalaf, W. S., June, L. W.,Abu Bakar, M. R. & Soon,L. L.,(2011) A

Comparative Study on Time-Cost Trade -off Approaches within Critical Path
Method *“, Journal of Applied Sciences 11 (6): 920-931.

paa) Al cllabadd) 3 Adadll Aaapdl Cadig (2012)  alYlae Jead o l[14]
Y LIS ) desie fmale Aluy bl 35 anliia G Slady Gl el dbY)
Al daala— alandy)
[15] Leon , C. and Palacios F.(2009) Evaluation of rejected cases in an
acceptance system With data envelopment analysis and goal programming ,
Journal of the operational research Society Vol.( 60 ) ,P ( 1411-1420).
[16] Martel J.M. and Aouni B. (1990) Incorporating the Decision-Makers
Preferences in the Goal- Programming Model, Journal of the Operational
Research Society, Vol.(12):P (1121-132).
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