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The Use Of Modern Technologies In The Exchange Of Time And Cost To
Complete Projects In A Foggy Environment

Asst. Prof. Dr. Abud Almunaam Kidam Hemidi, T. BASHER FAESIL Mohammed,
M.S.C. student Ali Hussen Abd Ali

Abstract

The problem of blurry in the completion of projects, especially building
projects of the important problems that should be appropriate solutions to
them in order to obtain an integrated and successful project and within the
standards required by committing to the time of completion and investment
resources available to the implementing agency of the best investment, the
problem is the result of information or data It is necessary to find a realistic
and practical way to address this problem through the application of the
concept of fog theory developed by the world (Zadeh. L. A.) and Working
with the logic tools in the MATLAB program and employing the modern
Time-Cost Trade-Off technology to determine the optimum time for project
completion and the lowest possible cost increase using project management

software including MS Project .

Keywords: Fuzzy Logic , Fuzzy Set Theory ,Time-Cost trade-off , Computer
Applications .
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2018 Al 2 Jal)

10 Aol

Lol O3l and 3l A (Gaaitally Cputigall) ehuadl ae g opdall Jualds dubay aball aay
e dyanll &5 ¢ g pdiall Slaal 2Ky cdy (8 S Koy 55 dalsadl (e Ao sena Gl ) Cpi
Gob oo Alaailly Gamlall Alall gy dal Slail Ay cdy e duaslally Ll Jalsall il

t (1069 ¢8 ¢ 7654 ¢3) Jshaall B e LSy Cpuaidaly o]l

((iaal) Sl ARlS g By B aludal) i) ) ag ldial) Sl 83 i5al) Jal ol
g9 el A JAd) Jal gl £ 9 all 13041 Ja) gl
A4l 83 figal) Jal gl gl A jisall Jal gal) Al B3 figal) Jalgnl | gl b jigall Jal gal)
Ladad 3101 (e aoall e | el 3101 (e ) cdmuda 4 i) Jal gl L) Jal gad
L) ) gal L) Jal ol
Aoty Jal gal) Aoty Jal gald) Jubadtl) cilles Cira
L 5l il Jal gad) L ol il Jal gl Jard) g Al Jhalal) cBgl) | Jaad) (3 Al Jlalal) i gl)
Lo laiaY) Jal gal g 9hall pailad g 9hall pailad
A gal) Jal gl aacal) ¢l aasail gl
Lpaalaisl) Jal gl Lalaisl) Jal gl

gkl il b sl dalsal (2) Jpoa

DT N, -, I P ) P -] Frapliall enlall o8 ) e Zda bl Lol gall ot

L (rz) sl o gl s (o) el e pan )

A (-4 .-2.0) (-2.0.2) (0.2.4) A (4.-2.0) (-2.0.2) (0.2.4)
E (Z2.-1.0) (-1.0.-1) [(0.1.2) E (2 -1.0) (-1.0.-1) (0.1.2)
C (Z2.-1,0) (-1.0.1) [(0.1.2) C [2.-1.0) (-1.0.1) (0.1.2
D (-2 .-1.0) [-1.0.1) (0.1.2) D (2.-1.0) (-1.0.1) (0.1.2
E (Z2.-1.0) (-1.0.1) (0.1.23 E (2Z2.-1.0) (-1.0.1) (0.1.2
F (6 .-3.0) [2.0.3) [0.3.6) F [-6.-3.0) (3.0.3) (0.3.6)
[& 20 -10_ ) (-10_.0_10) {0.10 20 [2 (-20 -10 . 0} {-10 .0 .10} (0.10.20)
H [-20 -10.0) [-10.0.10) {0.10 .20 H (20 -10_0) (-10 0 _10) (0,10 20)
I (4 .2.0) (Z2.0.2) [0.2.4) I {4 ,-2.0) (-2.0.2) (0.2 4)
T -10.5.0) -2 .0.% [0.5.10) T -10 5. 0) 3 0.5 [0.5.10)
E [-20 -10,0) [-10.0.10) (0.10 .20 E (20 .-10,0) (-10 0 .10} (0.10.20)
L [-58 29,07 [-29.0.29) {0.29 .58 ) L [-28 29,0 [-29 .0 29) (0.29 .58)
B (4 .-2.0) (Z2.0.2) (0.2.4) M (4. 2.0) (-2.0.2) (0.2 4)
] (-1Z2 . 6.0) [-6.0.6) [0.6.12) N [-1Z 6 _0) [-6.0.6) [0.6.12)
4] (30 -15.0) (-15.0.15) (0.15.30) [+ (30 ,-13,0) (-15 .0.15) [0.15.30)
F (-10.-5.0) (-5.0.5) [0.5.10) F [-10 5 _0) (5 .0.3) [0.5.10)
Q [-10.-3.0) [(3.0.5) [0.5.10) Q [(-10 ,-5,0) (-5.0.3) [0.5.10)
i (6 2.0 [2.0.%2) [0.3.6) i3 [6.-3.0) (3.0.3) (0.3.6)
5 [-12 6.0) (6.0.6) [0.6.12 5 [-1Z 6.0 [-6.0 .6) (0 .6.12
T (24 12,07 [-12.0.12) (0.1Z .24) T (24 -1Z.0) (-1Z 0 ,1Z) (0.12 24)
T [-10 -5 .03 [=.0.3) [0.5.10) T 10,5.0) (3.0.5) [0.5.10)
¥ (-6 2.0 [-2.0.%2) [0.2.6) W [6.-3.0) (3.0.3) [0.3.6)
W [-16 -8.0) [-5.0.8) [0.5.16) W [-16.,8.0) (8.0.8) [0.5.16)
X [-14 -7.0) (-7.0.7) (0.7.14) X (-14.-7,07) (-7.0.7) (0.7.14)
Y [-30 -15,0) [-15.0.15) [0.15 .30 T (30 -15.0) [-15 0.15) (3_15:133
z [-8.4.07 [4.0.4) [0.4.8) 4 [-B.4.0) (4.0.4) (0.4.8)
AE [-12 -6, 0) (6.0.6) (0.6.12) AR (-12 -6, 0) [6.0.6) :1_6_1 3
AC (606672 (BB, 72.78 ) [ 72.78.84) AC (6086 “) [66,72,78 ) [ 72.78.84 )
AD [-10 -5 .03 -3 .0.3) [0.5.10) AD (-10,3.0) (=2.0.3) [0.7.10)
AE (26 -13 .07 (-13.0.13) (0.13 .26 AE (-:s.-u 0) [-13 0.13) [0.13 26

(4) A Js22 (Input 2) (ahll cdgl o da il Jal ) L8 (3) Bl Jota (Input 1) (asshall cd gl o 403000 Jal gal) 50
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(6) au ds2> (Input 2) il cBgll o La i) Jal gall s

(5) ad Js2> (Input 1) heaail) cd gl o Ada)al Jal gall yils

el el 2 e ds L0 Jal A0 S

PP | B T - U [ P P .

L) () Al o pan L (s Al o pandl

A (-2.-1.0) (-1,0.1) (0.1.2) A (-2.-1.0) (-1.0.1) (0.1.2)

B (-2 -1.0) (-1.0.1) (0.1.2) B (-2.-1.,0) (-1.0.1) (0.1.2)

= (2.-1.0) (-1.,0.1) (0.1.2) C (-2.-1.0) {-1.0.1) (0.1.2)

D (2.-1.0) (-1.,0.1) (0.1.2) D (-2.-1.0) {-1.0.1) (0.1.2)

E (-2.-1.0) (-1.0.1) (0.1.2) E (-2.-1.,0) (-1.0.1) (0.1.2)

F (4 .-2.0) (-2.0.2) (0.2 4) F (4.,-2.0) (2.0.2) (0.2.4)

G {(-10 -5 0 (-3.0.-3) (0.5.10) (e (-10 -5 .0) (-3.0.,-3) (0,5.10)
H {-13 -7.0) (-7.0.7) (0.,7.13) H (-13 .-7T.0) (-7.0.7) {0.7.13)

I (-2, (-1.0.1) (0.1.2) I (-2.-1.0) (-1.0.1) (0.1.2

T (-5, (-4.0.-4) (0. 4.8) T (-8 .-4.0) (-4.0.,-4) (0.4.8)

K (-4 (-7.0.7) (0.7.14) i (14 -7 0 (-7 0.7) (0.,7.14)

L (30, {-25.0.215) (0 .25 .50) L (-30,-25.0) (-25.0 .25 (0,25 .30)
X (-2 (-1.0.1) 2) X (-2 -1.0) {-1.0.1) (0,12

i (-10 . (-5.0.5 J10) ™ (-10 -5 0 (305 (0.,5.10)
[+ {30 -15.0) [-15.0.15) 30) [+ (-30,-15.0) (-15.0.,15) (0,15 30)
F (-10 -5 .0) (-5.0.5) 5 .10) P (-10 -5 0 (-3.0.5) (0.,5.10)
Q (-6 .-3.0) (-3.0.3) (0 3.6) Q (-6.-3.0) (-2.0.3) (0.3.6)

i (-2.-1.,0) (-1.0.1) (0.1.2) i3 (-2 .-1.0) (-1 .0.1) (0.1.2)

g (-10 -3 .0) (-5.0.5) (0.5.10) 5 (-10 -5 0 (-3.0.5) (0.5.10)
T (-10 -3 .0) (-3.0.3) (0.5.10) T (-10 -5 .0) (-3.0.5) (0,5.10)
T (-10 -5 .07 (-3.0.5) (0.5.10) i (-10 -5 .0) (-3.0.5) (0,5.10)
W (-10 -3 .0) (-3.0.3) (0.5.10) W (-10 -5 .0) (3,05 (0,5.10)
W (20 .-10.0) (-10.0,10) (0.10.20) W (-20,-10.0) (-10.,0,10) (0,10 .20)
X (-16 -E_. 0] (-E.0.8) {0.8.16) X (-16 -E_.0) (-B.0.8) (0,8.16)
b [-26 -13 03 [-13.0.13) (0,13 26) ¥ [-Z6 -13 .01 (-13.0.13) (0,13 36)
z (-8.4.0] (4.0.4) (0 4.8) z (-8 .-4.0) (-4.0.4) (0.4.8)
AR (-10 -3.0) (-3.0.5 (0.5.10) AE (-10 -5 .0) (-3.0.5 (0,5.10)
AC (-10 -5 .0 (-3.0.5 (0.5.10) AC (-10 -5 0 (305 (0.,5.10)
AD (-10 -5 .07 (-3.0.5) (0.5.10) AD (-10 -3 ,0) (-3.0.5 (0,5.10)
AE (-20 .-10- ,0) (-10.0,10) (0,10 20) AE {-20 -10- 0 (-10 0 _10) (0,10 20)
. =3 ) lassll c3 M lal clo ganal _ =3 gl i) comaslall =3 M Aol il ganall

B e s crmaadall
=) =)

A 14 (12,13,14) (13,14,15) (14,15,16) A 18 (14.16.1E) (16,1E.20) (15,2022

B 3 3.4,.3) (4.3.6) 3 B 6 (4.5.6) (5.6.7) (6,7.8)

[ 5 (3.4.5) (4.5.6) C & 4,5.6) (5.6.7) (6.7.8)

5] 3 3435 4.5.6) . D 3 4.5.6) (5.6.7) (6.7.8)

E 3 (3.4.5) (4.5.6) (3.6.7) E 6 (4.5.6) (5.6.7) (6,7.8)

F L (24.26,28) (26.28.30) (28.30.32) F kT3 (30,33 36) (33 36.3%) (36,35 43)
G 130 (120,1253,130) | (123,130,133) (130,135,140) G 162 (142 152_162) | (152,162 172) | (162 172 182)
H 133 (122,178, 135) | (1ZE, 135,147} (135,147, 149) H 168 (145,156, 168) | (15B,168,178) | (L6681 75,188)
I 10 (8.2.10) (5.10.11) (10.11,13) I 1z (8.10.12) (10,12.14) (12,14,16)
T 20 (821.86.90) (86.90.94) (90.94.98) J 120 (110,115,120) | (115,120,125} | (120,125,130)
B 210 (202,710, 218) {210,218 3786) 4 I34 204,219 2347 | (219,234,749 | (234,245 764)
L 350 . (325,350,373) (350,375.400) L 308 (230380 408) | (280 408 440) | (408 430.470)
X 10 (5.9.10) (5.10.11) {10,11.17) X1 1Z (5.10.13) (10.1Z.14) (1Z.14.16)
i &0 (30,55,60) (35,60,65) (60,65,70) ™ 7B [72.78.84) [TE.84.50)
[¥] 230 (200,213,230) | (213,230,245) (230,245.2607 [+] I53 (237.252.267) | (232,267 282)
F =0 (70,73,80) (73.80.83) (B0.83.90) F 98 (91,596,101 (96.101_106)
Q EE] (394245 (42 4548) (45 4E51) Q 4 4 49 54 (49 34 39) (54,59 64)
3 18 (16.17.18) G1917.18) (18.19.20) i 24 (18,21 24) (21,24 27) (24,27 30)
5 &0 (30,533,60) (33,60,63) (60.65,70) g TZ (60,66, 72) (6672 78) (72,78.84)
T 120 (110,115,120 | (115,120.125) (120,125.130) T 144 (120,132,144 | (132,144,156 | (144, 156,168)
(i) E0 (10,735,800 (73,80,85) [E0,85.30) 9] o6 [E6.91.96) (91,96, 101) (96, 101,106)
v 30 (4043 30) (43.30,55) {50,55,60) A &0 (34,57.60) (57.60,63) (60,63 66)
W 120 (170,180,190) | (180,190.200) (190,200.210) W 218 (200, Z0B.216) | (208 216, 234) | (216 224 333
X 175 (160,168,175) | (16E,175,182) (175,182.150) X 192 (178,185 197) | (185,192,199) | (19Z,200,20E)
Y 210 [1E5. 198 7107 | (198210222 (210,223 334) T 240 (210,225 240) | (225,240,255) | (240,253.270)
z 3% (30,3435) 343840 (38 47.46) z 48 (40,44 48) (44 48,52 (48,52,56)
AE &0 (30,533,607 (33.60.63) (60.63,70) AB TZ (60.66,72) (66,72,78) (72,78, 84)
AC 120 (110,115,120) | (115,120.125%) (120,125,130) AC 132 (120,126,132 (126,132, 1387 |(13Z,13B 148
AD 50 (70,75,80) (73,80,85) [E0,85,90) ATy 95 [E6.91.96) (91.96.101) (56, 101,106)
AE 140 (120.130,140) | (130.140.150) (140,150.160) AE 156 (130,143 156) | (143,156,169) | (156,169 182)

(8) A Js2> (Output 1) (sebsecall Jahaiial)  Loawil) i gl)
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(9) A, Js3> (Output 2) dnladall Aagdal) iyt

Sl Ll GGISU A lual) e ganall

FAN

-

Ao gia

8 S

(38888888,44444444,50000000)

(44444444,50000000,55555555)

(50000000,55555555,61111111)

(3666666,4583333, 5500000)

(4583333,5500000, 6416666)

(5500000,6416666,7333333)

(11666666,14583333, 17500000)

(14583333,17500000, 20416666)

(17500000,20416666,23333333)

(900000,1125000, 1350000)

(1125000,1350000, 1575000)

(1350000,1575000,1800000)

(10530000,13162500, 15795000)

(13162500,15795000, 18427500)

(15795000,18427500,21060000)

(79687500,87656250, 95625000)

(87656250,95625000, 103593750)

(95625000,103593750,111562500)

(29656246,31744714, 33833183)

(31744714,33833183, 35921651)

(33833183,35921651,38010119)

(92396708,98639729, 104882750)

(98639729,104882750, 111125770)

(104882750,111125770,117368791)

(4511000,5638750, 6766500)

(5638750,6766500, 7894250)

(6766500,7894250,9022000)

(60379000,63123500, 65868000)

(63123500,65868000, 68612500)

(65868000,68612500,71357000)

(20356410,21853205, 23350000)

(21853205,23350000, 24846794)

(23350000,24846794,26343589)

(303676470,329705882, 354000000)

(329705882,354000000, 381764705)

(354000000,381764705,407794117)

(6000000,7500000, 9000000)

(7500000,9000000, 10500000)

(9000000,10500000,12000000)

(50386769,54967384, 59548000)

(54967384,59548000, 64128615)

(59548000,64128615,68709230)

(19869880,21212440, 22555000)

(21212440,22555000, 23897559)

(22555000,23897559,25240119)

(72741218,76970359, 81199500)

(76970359.38,81199500, 85428640)

(81199500,85428640,89657781)

(3096296,3448148, 3800000)

(3448148,3800000, 4151851)

(3800000,4151851,4503703)

(10406250,12140625, 13875000)

(12140625,13875000, 15609375)

(13875000,15609375,17343750)

(24059333,26465266, 28871200)

(26465266,28871200, 31277133)

(28871200,31277133, 33683066)

(112783333, 124061666, 135340000)

(124061666,135340000, 146618333)

(135340000,146618333,157896666)

(65063031,68845765, 72628500)

(68845765,72628500, 76411234.38)

(72628500,76411234,80193968)

(7105050, 7499775, 7894500)

(7499775,7894500, 8289225)

(7894500,8289225,8683950)

(44444444, 46222222, 48000000)

(46222222,48000000, 49777777.78)

(48000000,49777777,51555555)

(200806250,208703125, 216600000)

(208703125,216600000, 224496875)

(216600000,224496875,234650000)

(68442000,73474500, 80520000)

(73474500,80520000, 83539500)

(80520000,83539500,88572000)

(15400000,16940000, 18480000)

(16940000,18480000, 20020000)

(18480000,20020000,21560000)

(5625000,6187500, 6750000)

(6187500,6750000, 7312500)

(6750000,7312500,7875000)

BIBIN<|x|=|<|c|H|w|plo| |0z |2 || X |<|—|T|0|n|m|o|o|w| >

(2054545,2157272, 2260000)

(2157272,2260000, 2362727)

(2260000,2362727,2465454)

>
O

(63604166,67302083, 71000000)

(67302083,71000000, 74697916)

(71000000,74697916,78395833)

>
m

(5000000 ,5500000 , 6000000)

(5500000,6000000, 6500000)

(6000000 ,6500000 ,7000000)
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(10) a2, Js2> (Output 2) dxlual) dulaatl) cilsil)

L K]

il Alaal) ISl Aglual) e ganall

L.

-

Ao gia

B S

(33333333,36111111, 38888888)

(36111111,38888888, 41666666)

(38888888,41666666,44444444)

(2750000,3666666, 4583333)

(3666666,4583333, 5500000)

(4583333,5500000,6416666)

(8750000,11666666, 14583333)

(11666666,14583333, 17500000)

(14583333,17500000,20416666)

(675000,900000, 1125000)

(900000,1125000, 1350000)

(1125000,1350000,1575000)

(7897500,10530000, 13162500)

(10530000,13162500, 15795000)

(13162500,15795000,18427500)

(63750000,69062500, 74375000)

(69062500,74375000, 79687500)

(74375000,79687500,85000000)

(25061617,26105851, 27150085)

(26105851,27150085, 28194319)

(27150085,28194319,29238553)

(76164854,79910666, 84280781)

(79910666,84280781, 88650895)

(84280781,88650895,93021010)

(4511000,5074875, 5638750)

(5074875,5638750, 6202625)

(5638750,6202625,6766500)

(45009800,47205400, 49401000)

(47205400,49401000, 51596600)

(49401000,51596600,53792200)

(19558119,20156837, 20955128)

(20156837,20955128, 21753418)

(20955128,21753418,22551709)

(260294117,281985294, 303676470)

(281985294,303676470, 325367647)

(303676470,325367647,347058823)

(6000000,6750000, 7500000)

(6750000,7500000, 8250000)

(7500000,8250000,9000000)

(38171794,41988974, 45806153)

(41988974,45806153, 49623333)

(45806153,49623333,53440512)

(17900793,19243353, 20585912)

(19243353,20585912, 21928472)

(20585912,21928472,23271031)

(59207968,63437109, 67666250)

(63437109,67666250, 71895390)

(67666250,71895390,76124531)

(2744444,2955555, 3166666)

(2955555,3166666, 3377777)

(3166666,3377777,3588888)

(9250000,9828125, 10406250)

(9828125,10406250, 10406250)

(10406250,10406250,11562500)

(20049444,22054388, 24059333)

(22054388,24059333, 26064277)

(24059333,26064277,28069222)

(103384722,108084027, 112783333)

(108084027,112783333, 117482638)

(112783333,117482638,122181944)

(52958281,56741015, 60523750)

(56741015,60523750, 64306484)

(60523750,64306484,68089218)

(5263000,5920875, 6578750)

(5920875,6578750, 7236625)

(6578750,7236625,7894500)

(37777777,40000000, 42222222)

(40000000,42222222, 44444444)

(42222222,44444444,46666666)

(180500000,189525000, 197421875)

(189525000,197421875, 205318750)

(197421875,205318750,214343750)

(62067500,66429000, 70455000)

(66429000,70455000, 74481000)

(70455000,74481000,78507000)

(11550000,13090000, 14630000)

(13090000,14630000, 16170000)

(14630000,16170000,17710000)

b
BN <[x|g|<|c|H|w|m|o|v|o|z|Z|r|A|<|-|T|0|n|m| O 0| w| > |

(4687500,5156250, 5625000)

(5156250,5625000, 6093750)

(5625000,6093750,6562500)

AC (1883333,1968939, 2054545) (1968939,2054545, 2140151) (2054545,2140151,2225757)
AD (51770833,55468750, 59166666) (55468750,59166666, 62864583) (59166666,62864583,66562500)
AE (4615384,5000000, 5384615) (5000000,5384615,5769230) (5384615,5769230,6153846)

6] (MATLAB) 7=l (8 (lacall  ghaial) il g3 Jlaxiady dugluall datlaa / Gl

ey Jini Gk oo (FIS) (bl QY ol clasl (A) blaall dglual) dalles dulee Tas
FIS ) (laall OVl ol e 338U a5 aldaill 5380 Jo) el (Fuzzy) &5 (MATLAB)
Jalgall alail) 13¢] (INput) cBlanad) Jia ¢ 3301 (golall eiall A Heday Sl JiS&5 585 (Editor
gl sed LSl 131 (Output) Slasiadl L) g piall il 385 s 8 5535all Aaylally 2l
(1) o ISal) 3 (e WS dpbinarlly dpmdall Gillally 24IS5 gl Al
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B e o st Uriea AN = 1= [ e U
File Edit WView File Edit Wiew
FIS Variables Membership function plots  Plot points: 181
Weak Median Strong
) RN D o
0] I NS I R [
= Untitied - —
ernak-influe hioemal-Time | nternakinfluences lormal-Time
] [ | i ——
e [ N NN I | B 10
| Externalinfluences Mormal-Cost
= FIS Name: Untitiect FIS Type: mamdani
input variable “internalinfluences™
Current Variakls Current Memkership Function (elick on MF to select) And method min = Current Wariable
Name Internal-influsnces Mame: Weak ©r method max - |[Mem= Internal-influences
| S input
Tome T Type trimf - Implication . - 52 s
Params . * || Range [-4 4]
Range 4 4] [-4-=01 Agaregation max -
Display R Defuzzification i
isplay Range -4 4] Help Close bisector - Help Close
Reachy | Opening Membership Function Editor ‘

(Membership Function Editor) i geall &lls aa (2) J<&
Aggaanll Al ) jae it 5 Gl ALilly clyuiall goasy Aadiyall Aypaall Ally paad 2y Gl 2ay
el A B 8 Aypean) A ) e ¢ pase 336 e (Membership Function Editor)
Glapaly caAdl s @l 8 Lo pluall SV el doaall Jlo s juads e
Loyl aeld Jlaaly @llyg pUail) ety Jiams 2 Aajall Ll ¢ (2) o) IS8 (8 e LS il puaiall
il e (Rule Editor) el e dsaidi Goh e (FIS) abaall JYxul) sy 8 daill
A2 Jalgall 5l 28 ghae delia ddanls clgil) e b Aadilly Japdl) seld JAal S ¢ axe

Polial (8 e WS g piiall Hlaal AalS 5aa 8 dasyladls

dalst) Ao Ll Jalsad) il

Lt Al L
s il

Strong

dy.a'a LMJM
Median

A6 akujh

s il Few Few Median
Weak
ARPURN

A Aaugia
Median

g Great
Median

g i
Strong

Great

Median Great

S AIS 3 A LAt g Adaal) Jal gadl il 48 giuaa

(FIS Editor) bl JYsu) Ui | jaa (1) J<&

Baall Ao duaslal) Jalgad) il

il
Bgia
Median

@ b
Strong

Ao gia
Median

il
ik s
algall Weak

il

Bgia
Median

Short

ik

Long

st il
Strong

Zkuju
Median

Long

gl
Long

iV Baa B daa L) g AR Jal gal) iU 4D ghaa

Jdaal ?:’ EJJJAA\ Ol 4S5 saal dally Ja).sﬂ] dalh 2c)¢d daud daad kel Cid ghuaall (e
(3) é)d&lgu_.}uus‘fbaﬂ d\ﬁﬁu‘ﬁ\e%mﬁ)y‘fds\}wc&
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Bl Rule Editor: Untitled

o

File Edit “iew Options

1 I (Inmternal-influences is Weak) and (External-Influences is Weak) then (Maormal-Time is Shart)j(HNormal-Cos .
2. If {Inmternal-Influesnces is Weak) and (External-influsnces is Maedian) then (Mormal-Time is Short){MNormal-Co
3. If drternal-influsnces is Weak) and (Extermnal-influsnces is Strong) then (MNormal-Times is Maedian)(MNormal-C
4 _If (mernal-influences is Median) and (External-influences is Weak) then (Marmal-Time is Shart)(MNarmal-Coc
S. I dternal-influsences is Median) and (External-influsnces is Median) then (Rormal-Time is Median){MNormal
&_If (Int=rnal-Influsnces is Madian) and (External-iInflusnces is Strong) then (Mormal-Tims is Longl{rarmal-C.
7. If (Internal-Influences is Strong) and (External-Influsnces is Wealk) then (Mormal-Time is Mediani{MHNaormal-C
S. If (Irternal-Influsnces is Strong) and (External-influsnces is Median) then (Mormal-Tims is Longl(MNarmal-C.
9_If (rmernal influences is Strong) and (Externalinfluences is Strong) then (Marmal-Time is Longl{MNarmal_ <o
- (113 »
It (= Tal=] Then (=Tal=]
Internal-Influences=s External-Influence Mormal-Time i= Formal-Co=t i=
Wieak - ek - Short . e .
M= dizr rA=dizr rA=dian rA=dizn
Strong Strong Long Gract
none none none none
[ mot [ not [ mot [ not
— Connection wweic kit
—) @
@ and 1 [ Delete rule A ruls |  ehangs rus | — = |
| The rule is added | | Help Close | |

(Rule Editor) &) s (3) ad) J<i&

Llis e Capll oY) OKaYL (aelidl) ¢ Lysmall Jlsa ¢ clyiall) Jel€ IS aUaill et e
Lla sa5 gy Al (e (Rule Viewer) sxeldl (ajle Jduids Guoh e oluall YY)
O LS5 dsamn e S5 Choay 32cl8 IS i o ¢ LelaSh plaall Y 5n) olaad 3ok 3l jla

B surface Viewer: Untitled

22 | | Rule Viewer: Untitied

 (4) B Ut 3

o | =) =

z2

File Edit Wiew Options

Normal-Time

Externalnfluences

File Edit View Options

Internalinfluences = 2.02  Externalinfluences = 1.93

Normal-Time = 20 Mormal-Cost = 5.56e+003

TR
T

L

* (input):

SR

Intermak-infiu... - ¥ (nput) External-infl... - I (output Normal-Time £} 4 !
* grids: 15 W grids: 15 Evaluate 14 2z 3888 8111
Ref. Input |F'IU| poinks ¢ | | Help | Close ‘ | InPut | 1o 024 1 928 ”P'U‘ points: 4 gq Move:  ieft | right | dewn| wup |
Reacly Opened system Urtitled, 9 rules

‘ | Help | Close

(Surface Viewer) gl pajle (5) a8 J<&

(Rule Viewer) s jajle (4) a8y J<&

b B3l Aanlally BN algall Dliay Sl J1 dsead) o LoDl s2e @) ajle A (e
ol anlall gl Dliad ablly GBI dsanll Ll Gpeglall Alall 8 (A) Llad) S, ca,
e Gub oo BLal & dabsall il a3l GISYL ¢ (A) Bl dgluall daull) i,
o A Ll gaig sl El e ANVAL caadl sa BN J5Y) Spead) e dgagal) iall
SV Bae i o) e 13 (g8 5Bl g gapdall b dalsall 5l o) s (i ¢ camall sl
aleSly alaill =) AY) mdans B35 Sar ¢ Bhall & L) aolie dande G (a3l uaE g Jalaall
DA e A e panad ALK degana o laie Yl z)AY] e sanad JalS sl ey 3l
Glsal e el Asad A 54y e A8l e (5) JS& (Surface Viewer) pawll (ajle Junis
oo o gl Al (W mhau ek mhall (ajle diln aa ¢ (GUI) & (olual) Bl
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Jalaill (MATLAB) zelind (Sa alad¥) S avma alg 48 s IS0 cpliad) @ild cls i)
ay (A) bl daldll bl ciyels (Rule Viewer) saeldll (ajle DA e ¢ 32U 4na
b LS Al Al 8 dlual) Aalles

Internal-Influences = 2.02 Normal Time = 20
External-Influences = 1.93 Normal Cost = 55,600,000

Ghiall g Jlesinly Ayluall 4S8 dallaad Gle WS & 3l Cilaall puen Gubid ey
il g ) Al bl e Jpanll 5 Abiil) gueads (MATLAB) geliy b ilasl
Aladl b 5l 3K, cdgl dylunll dhall e Galadll 2 (Crisp Value) dalieY) dasl

(11) 4 Jsan (A Cnre LSy g el Al 28D 5 Abiaailly Foalall
£ 9 puall il dladal) Aadlaa day dbiparl) AQSN g Loaail) o gl) 5 dgmlal) AU g () 2 gl) gy (11) a8 Jg2a

LU (ps2) (oal) B gl | (J9) Lonnlal) LAY | (p ) omall gl [ (J9) Sobiaal) ZISY
A 20 55,600,000 15 61,111,115
B 7 6,420,000 6 7,791,669
C 7 20,400,000 6 24,791,668
D 7 1,580,000 6 1,912,500
E 7 18,400,000 6 22,376,250
F 39 104,000,000 30 116,875,000
G 172 35,921,651 135 41,769,399
H 178 111,125,771 142 130,791,269
| 14 7,894,250 11 9,022,000
J 125 68,612,500 94 76,297,100
K 249 24,846,795 218 32,230,880
L 440 381,764,706 375 477,205,851
M 14 10,500,000 11 12,000,000
N 84 64,128,615 65 72,526,419
0] 267 23,897,560 245 32,221,439
P 101 86,274,469 85 105,728,500
Q 59 4,151,852 48 4,961,086
R 27 15,609,375 18 16,187,500
S 78 31,277,133 65 38,093,954
T 156 146,618,333 125 173,874,285
U 101 76,411,234 85 94,568,374
Vv 63 8,289,225 55 10,526,000
W 224 49,777,778 200 65,555,492
X 199 224,496,875 182 304,029,688
Y 249 85,552,500 222 109,546,000
Z 52 20,020,000 42 23,485,000
AB 78 7,312,500 65 8,906,250
AC 138 2,362,727 125 3,167,386
AD 101 74,697,917 85 92,447,876
AE 169 6,500,000 150 8,461,635
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el Jleninly 4Kl 5 8 )y Alalaall A0 (ke 3 g 5 pdiall il Apluall 4100 dallae a2y
JalSie & g i o Jpandl ¢ g il ddaliil A a5 408 ) 5 adadl (MS Project) gobiiall 3,000
S i)y 3 208 5 0 0eli€ 4y ylall o3 il G A gllaall Ayt 311 ) (pan eali g
e bie Lgie Alas 3 JSUal) Aallae 8 adlos Cogluad) 13a Gaadad () ¢ CalSall 8 Aiea 505 Jal 5
Jiad i) ) s Jlanine) ()55 G Letladii) aanis e 3 5l o jiall dali 5 A
ALaYL Uadll 4o gl ) (sa5 Lee A glan 5 lllia allati L3 <1 (gana e o jLiie 1S
Lol Jhasi ) dleill il (ia pe GaY iy Ldiil agalls cBgll o SN zling L3

. (MS Project) g=b_» Jlaainly Aabeall 2585 gaadaty (3laty Lad Cial)

ANy gl G ALl 8 Aaall A ciek) -6
Gy @ldg 3,08 5:lS (MS Project) gbin Jleainls
i) Aol A e A Jally il Aumdl g g 38
et GBSl i) (8 Aase e e 5SS Al
O DESN o) el die Undll dp g i, @lld g Lilalil 5 S
seadl n LESH QU L) ) ALYl ) il
el gl

OS] @lliy Ay S il sasal) Al A Cdia 7
ol il Jalss e e 23h (MS Project) gt
o8 ) AlaYU lean ae gl dhiaY Al
Callall i Ml y Bl JS 30 pe ol 8 gali sl
gl G Aalidd) 48 ade Jaat e 1Ay g pdall A4S
. (Win QSB) gl _» Jlexinly 48l

il g3l [ Ll

GAU).} ‘_g ‘5’4\.\..43\ L’éla.bd\ Slaxiul -1
Jladl gaal dpluall i dalad (MATLAB)
Gl b Aaals s A o (e il Sl e il
Lis e ond JUad W Jal e Ao gana Led 55 Al 45
5 gl (8 aaly Sise e SIS ae daladll die 3 S
S Ol e (N Apadll) 4y galll Dl el A 5 AplSa)
e

el il s sl faw Jlediu) o) 22
o b Gl JleaiulS gogpiall daisl il
(e 2R s e sh g g da IS Y @lldg e 2 5 2
(If-Then Rules) skl Jlesiul old Jully 4c 5
G Alsie g dgihaie @l Giay (ol Ghidl e
G ossall Jalgall men 3A1 8 Coslu¥) M s
kel kg g sl

Jlesinly 4lSN 5 gl G Baaadl Aabuall 4085 Gaakas -3
S i Gisy (MS Project) gl 5ol sy
iy 3y Bainall s 508l o jliall Al Hsml 5y A8

Q\}J\

2 Juadl

Gla gl 9 Claliiiuy)
cilaliiiuy) / Yl
dluall A5 dallaal ada mgd paim g Canll 134 45 -]
b ) il o ggie Gadad A (e slill oy e b
Lyall aeld sle) Jlaiuls (MATLAB) @b
. Heall shial & gl gewa (If-Then Rules) dsill
Jaladll 2ie 35S 455 5 (If-Then Rules) «slul 234 -2
)Ki}(zgma}sa.«)&})&A\Qh\})ﬁywﬁ\@
@llyy (Banaie dplaca o jia) L3l 13g) aaly =6 (1
O AeS Ol e ) 4l il il daa 5 8 455
4 shiae Jlaxindy ac) gdll (10 35300 e 2ac delua 3k
Gl Glajaadl e e g8 JUIL (If-Then Rules)
S JS Cplaadd)
(If-Then Rules) 4dstas delua inll a8 &5 -3
Jal sl Ll 4 galll ol sl Jiad 5 (3%3) 42 (e
il i il g oohdl e da Al Al
sle oAl 131 4 salll ol paiall Jilia (g8 il ¢ Jans s
AlS e g (Aish ¢ Ao sie ¢ 5 jual) HlaiDl dyie 3 3aal)
C(3S ¢ A gie ¢ ALY SlasY)
&2 kil 4 (If-Then Rules) wst) iy -4
S eSS g ) 8 43 a8 ellh y Al dalla
0582 O OSay JAall s (Ao Al il 4 2l Gl yiriia
laa Cigmin ) & 5 il 8 Foa Ll Agalall Jol gl s
32018 (25) Aelya ol (lan 8 ¢ 58 ¢ Jaus e ¢ Camia ¢
da0 e 0 5Siw S (If-Then Rules) 4 siae ) das
G oo gisall Jalsall e puadl) die Jlad sed 13 (5%5)
A Dl e de sanan g5 il
O Aol (8 Alad g Baaa dplis 408 Jleadal o3 -5
S K&y (Time —Cost Tradeoff ) aaliy <l
igia) Bla sl yaal Bakealls 5l jLiall daidla
oo S Adleal) QUK oY) sl e g gl e
500 cilimay Jlaniaal Gaok e Alsluall 8 Gl £ )
. (MS Project) zeebi »S a jLiall
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¢ " cle gyl 3o (U JAddc dpae ania e ani <2
Anabl) ¢ QY — ol ¢ ayglly -l (sl A
. 22013 ¢ I

¢ dsanand ¢ gauall 5 Cpuall 2o Migen ¢ Ll -3
o5l =aill Ghsdh " S i i) 3
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Gy " el Hy ot ae o a alaad (il —4
cayslly -dall ST AaSa ¢ " Laudag L seta Clalenl)
. 22010 ¢ 1Y) 4 bl ¢ Al
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5- Zadeh, L. A., Fuzzy sets ". Information and
Control, 8, 338-353.,(1965) .

6- Lorterapong, P., & Moselhi, O. (1996).

Project-network analysis using fuzzy sets

theory. Journal of Construction Engineering
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7- Hegazy, T. (1999). Optimization of

construction time-cost trade-off analysis using
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