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Abstract

Network planning techniques (CPM & PERT) are used for managing projects
characterized by multiple and complex interdependencies between its activities to
ensure control over the execution process. However, it can sometimes be difficult
or impossible to draw the project network using only real activities in a way that
reflects the actual technical sequence of project activities. Therefore, dummy
activities are used to ensure the network aligns with the real sequence of project
activities and complies with the rules for network drawing. Differences may arise
among those drawing the network regarding the number and placement of dummy
activities, which can lead to multiple representations of the project network. This
study aims to examine the effect of variations in network drawing on the number
of network paths and how this affects the information derived from the network
based on the Project Evaluation and Review Technique (PERT), such as the
expected time (ET) and the probability of completing the project within a certain
period. Various network models, including different dummy activities, as
presented in Elsheikh and Balnor (2021), were analysed. The results show that
while the use of dummy activities affects the network’s shape and the number of
paths, the information derived from the project network remains unaffected
despite variations in the network’s structure and the number of paths.

Keywords : PERT, Dummy Activities, Expected Time (ET).
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;b Jaaall 3
AN Al all Ty jlasa IS Jglag ASuil) Clusa (4) Joia
;ﬁtﬁi o)) dn it NO.
19 A, B,D,F H 1
19 A CE Ky F H 2
18 A CE Ks G H 3
18 A CE, K2 K4 G H 4
21 A CEK2, T H 5
17 ALJ K4 G H 6
20 ALJTH 7

(2021) silliy gl : jsaal

i) (e s (sMllg Gualal) Slual) sa (ad) Sludl) Slae Jshl o (4) dsaad) (e g
(g5l 21) Adsh &by s3l5 o He Te Koo Ec CeA)
daal) dbil) ool (2
¢ CeA) Ai¥) g ¢ Dlse Johl ddadil) dajal) Aaiil) cpls dlag) g iy shadl) o3a b
t ) Ol ey @lldg dladdl) o2 (e Jalis JU cplial) sl Gk e by o He Te K2GE

2 _ (P=052
0o° =)
A Al A auat By daal Aii¥) (b Cun (5) dst>
— 0
NO Activity o2 =& = )2
3-1 4
1 A 2 - (22
%= ()" =35
11-3 . 64
2 C 5 — 2 -~
9-1_ 64
3 E 3 (2=
% = (¢ 36
4 K2 0
6 — 4 4
5 T 5 _ 2
or = ()" =35
12— 4 _ 64
6 H 6 — 2 -
o = (—g )" =3¢

il slaall (glarall Cifpaiy) alagf (2
ais¥) Gl an i) aall gag daald) Aasid (gluaal)l CalaiY alay) s sskadl) s3a
SIS Aaa) AlaiS (glanall CibadV1 (56 @l (ARl oladll b sala] &3 (3l Ayl

2|4 64 64 4 64 2200
36 36 36 36 36 36
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1(D) 2 pub Bard g pdiall elgd) Jlaialy dulgand) (Z) dasd slag)(1
Gl 1agd A28y 3l (auai Sy o9 piall elgdY adgiall Jlan¥l alagls ag2s s5kadll o2 8

(el 21) 58 zmoad) Hlasall Jola o Tlats eculiial) cpa 23al g piall olgil VLl dlagls sl
(17 18 <19 20) a5 zall Jlad) Joha o S8 @58 5 saad g piall olgd) iV lainl aagin
S LAY (22 23 24 25 26) a5 oadl sladl (e Dol 055 (AT @l s (16
Al sl 5 DA g il Lgs) Jlaial
oo Addsanll (2) el alal Gl oo il sda PR g pdall elgd] Jldinl lake d8jea g

Al OPEl 5k

ui Cus

DS el sled) Jlaial slad calsl Al sl < D

(Al AV zall ! (gHladll Gl : o
: Ml Joanl) b dine & LS (D) sl DA g9 5dall olgl VLl el
(A Al Al pent Uiy dima i PN g9 pdiall slgi) Jlainly Adgand) (2) pd e (6) s>

NO | Value of D zZp = D ; ¢ gl elgd) Jlaial
1 16 Z1g = 162__3621 =212 1.70%
2 17 Zyy = 172__3621 = —1.69 4.55%
3 18 Z1g = 182;621 = —1.27 10.20%
4 19 |z = 192;621 = —0.85 19.77%
5 20 |zp = 202;621 = —0.42 33.72%
6 21 Zyy = % - 50%
7 22 Zyy = 222;621 = 0.42 66.28%
8 23 Zyz = 23;;:1 = 0.85 80.23%
9 24 toa= 2297 89.80%

2.36

10 25 Zys = 252_% = 1.69 95.45%

11 26 Zye = % = 2.12 98.30%
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878 8 g o pdall elgd] Jlaald ¢ saraddl il P& g9 paall i) Jlial ) @bl gl cp
S deai s 130y . (4.55%) s (g5l 17) G eeled] Janly ((1.70%) sa (g5l 16)
- (g5l 26) 58 g piall clgd) 55 (4sS5 Laxie @lldg (98.30%) Jlaal
t Al Al £ pdial) Al payy (o
((3) UK b dacase b LS (KK KG) dats dhaiil (3) pladial &5 3l s3gad

x ®
3 P
4 X

Ky 2~ C
B4 ’i,lo 3
4
OGO G52 —P—O
1 : - - : >
2 5 > 3 0 2 6
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3 | 0\3 T5
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(2021 ;b g Fuudll) Aol ds bl Tad g JlesYI dSls i g3 (3) S

o s Ll cun (Kp 5 Ky, KG) daeay ddadal 3 alasials lgawy o lly A50al) (and 2
AUl Joaadl 8 dine & LS @ljluss (6) 220
Al ARl anell g jlua S Jshag ASeal) lna (7) dst>

Shaall Joha Slaaal) ddaif NO.
19 A,B,D,F,H 1
19 A,C,E,Ki,F,H 2
18 A,C,E,K2,G,H 3
21 A,C,E,Kz2,Ks, T,H 4
17 ALJGH 5
20 ALJKsTH 6

(2021) sl fadd) : jaacaall
(g50d 21) alsh 1o (A, C,E, Ky, Ky, T, H) 58 (JsbY)) zoall luadl)

IS ol laall (gliaad) GilatY) alay) o5 asplall pading

2[4 64 64, 4 | 64
o= |—F+ =424 =4 = o= 2.36
36 36 36 36 36
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A0l Az hally A5l au) Uy o pdiadl slgd] Juuinly dulgand) (2) ad oo (8) dso>

D-C 5| e
NO | ValueofD zp = — dg;..dl
1 16 Z1g = 162__3621 =212 1.70%
2 17 Ziy = 172;621 = —1.69 4.55%
3 18 Zig = % =127 10.20%
4 19 Z1g = 1‘92;:1 = —0.85 19.77%
5 20 Z0 202;621 = —0.42 33.72%
6 21 Zyy 212;621 = 50%
7 22 Zyy = 222_;621 = 0.42 66.28%
8 23 Zys = 232;621 =0.85 80.23%
9 24 Zyy = 242;621 =1.27 89.80%
10 25 Zys = 252;621 = 1.69 95.45%
11 26 =22 515 98.30%
2.36

: A ddyhll bl ASE sy (2

®
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Ki, Ky, ) dery dail (3) aaey @l (6) 22 o gy 4l (4) JSEN (e 2Dl
AEIEY ARually aeu )t by Lglighaly Auil) lina (9) Jgia

Sl ke Sl aaiil NO.
19 A,B,D,F,H 1
19 A,C,E,Ki,F,H 2
18 A,C,E K2 ,K3,G,H 3
21 A,C,E,K;, T,H 4
17 Al,],K3,G,H 5
20 A1,],K3T,H 6

(2021) sillig feadd) @ jaeaall
35S 13gas ¢ (g 21) Alsha alus (A, CLE L Ky, T, H) bl s zall L) o
Gslen bl 13g] (g5lnall Calyas¥)

P I g =2.36

(D) asl gyl elgd] Jlaialy Ldgaall (Z) ad s (10) Jsaalls
AEIEY ARyl Aual) auasd Uiy g9 pdiall slgd) Jlaialy Algaall (Z) ad oo (10) Jsss

D-C ) e
NO | Valueof D zp=— ;ngw
1 16 Z1g = 162;621 =212 1.70%
2 17 Zyy = 172;621 = —1.69 4.55%
3 18 Zig = % = —1.27 10.20%
4 19 Z1g = % = —0.85 19.77%
5 20 Zyo = % = —0.42 33.72%
6 21 Zp1 = % = 50%
7 22 Zyy = % = 0.42 66.28%
8 23 Zys = 23;;:1 = 0.85 80.23%
9 24 Zyy = 242_;621 =1.27 89.80%
10 25 Zys = 252_;621 = 1.69 95.45%
11 26 Zpe = % = 2.12 98.30%
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Hal) ABhlly g9 pdall A any (2
(5) IS b dniage & LS (K K2 K3 K 4K s) daaas ddadil (5) aladiud &5 Lia

/" F
K 4
B 4 ,illlo 3
A C E < G H
O——C)—® @) (15— )
2 5 30 A b 2 6
\ K> K4,/
(ON 2“0
| L) T
3 5
Ks ., \\Ks
J /’0 0\
® 0O
4

(2021 5580 g gerd) ol 1 A yhal) g JoeWI At e g2 (5) S

tang Ahdil (5) e leasy @ Sl (6) base Ally AGAN Cjlas o (11) dsaad)
ol Ayl ae )l Uiy Lgllglaly ASadl) clana (11) Jgta

Sl Jgbo Hledl Azl NO.
19 A,B,D,F,H 1
19 A,C,E,Ki,F,H 2
18 A,C,E,K2,Ks,G,H 3
21 A,C,E,K2,Ks5, T,H 4
17 Al1,],K3Ke,G,H 5
20 A,1,],Ks,Ks, T, H 6

(2021) Lsilliy Gaddl 2 jauaal)
dshy (A, CLE, Ky, Ks, T, H):jleall sa JshV jlasall of (11) Jsaall e g
tgsbn Aapall ALaN) cpla o ¢ (gaad 21)

2[4 64 64 4 | 64
o= |+ —-+—-+—-+— o= 2.36
36 36 36 36 36

:(D) ail g9 il elgd] Jlainlg ddganll (Z) aid cpw Jull Jgaally
A i P g9 dall slgd) Jlaialy dalgaall (2) s G (12) Js>
dalyl) A dalls ASal) )t Uiy

NO | ValueofD 2y =2=C S
o &9 al)
1 16 216 = % = —2.12 1.70%
2 17 207 = % = —1.69 4.55%
3 18 215 = % =127 10.20%
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4 19 Z1g = 192_;621 = —0.85 19.77%
5 20 Z0 = % = —0.42 33.72%
6 21 Zy = % = 50%

7 22 Zyy = 222_;621 = 0.42 66.28%
8 23 Zys = 232_;621 =0.85 80.23%
9 24 Zyy = 242_;621 =1.27 89.80%
10 25 Zys = 252;621 = 1.69 95.45%
11 26 Zye = 262;:1 =212 98.30%

: :LNA&.“ Z\.Eyhll.) &W\ Z.SEU.':A pa) (b
a—":\:\ﬂ ‘..55 Lﬁsabm (6) A= c(Kl,Kz,K3) ‘;—é‘g E\:MAJ a.iadj D e\d&.’m\ ?:’ 5\.53)1:3\ PRYY ‘._?ﬁ
:‘?Jtd\ J<al) ‘?A

(2021 )590L 9 i) dualsndl Ay ol Tad g JlasVI Akl i g0 (6) S

taespl) dalae 8 Aeddiceal) daa sl AadiVy AS0al sda il 2ae Cpn N Jgaal)
Lala) Aiulally anull Uiy Lgllghly Al clsa (13) Jgaa

Slaedl Jgbo Sbned! A i NO
19 A,B,D,F,H 1
19 A,C,E,Ki,F,H 2
18 A,C,E,K;,G,H 3
21 A,C,E, K2, T,Ks,H 4
17 Al,),G,H 5
20 A,l,J,T,Ks,H 6
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‘(&MiZl)‘\j}Lj(A,C,E,Kz,T,Ks,H) :Jb.q.odjkiuldjdﬂ\ \Mwuﬂ.ﬁfg
Sl Dlesall 13 (Slamall bt (5% 130

o= |[—+—+—4+—+4+— o =2.36

alid) A phally Auil) aunyd (g g9 piall olgd) ¥ laialy dilgandl (2) asd (14) Jsan

Value of D—-C slgs) Jlaa)
NO D ZD == .
o & yiiall
16 — 21
1 16 e ———— 1.70%
Z16 2_36 2 12 0
17 — 21
2 17 = = —1. 4.55Y%
Z17 236 1.69 0
18 — 21
3 18 = =-1.27 10.20%
718 = T30 °
19 — 21
4 19 = = 0. 19.77%
219 236 0 85 0
20 — 21
5 20 = — _0. 33.72%
ZZO 236 O 42 0
21 —21
6 21 = = 50%
217 7536 ’
22 —21
7 22 = " —0. 66.28%
ZZZ 236 O 42 0
23— 21
8 23 = = 0. 80.23%
Zy3 536 0.85 0
9 24 ey, 89.80%
2477936 o
25 —-21
10 25 = =1. 95.45%
Zas = =5 — = 169 b
26 — 21
11 26 = = 2. 98.30%
Zag = g = 212 b

alaliiuy) -8
Gohall alatiuly (PERT) casbl gadss il asand 5 dady clabivind ) Jssagl) Ciag
o Line A LS Laagll Al ad) e sae Aoty o pdall A58 an) Bolee 8 Adbad) duad])
s lanaas o5 ) sl DL g9 -l elgd] ¥ lainl 25l5 gead &5 Cus o(15) Jsaal
) ael) Gyl e Ayl JSI TRy @llyg () 16, 17, 18, ..., 26) gl 5%
sy o Sy OGN any Llae 8 Aariiead) Fpaagll AN sae o Joaall 138 e i
A (b Ly Fpedy Aatil (3) plasiad o5 A 4Kl b JBa) e b 93T ) S 0
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Al N Al (e calian o oK A Sl 2 o) WS L Aa g Aadil (5) aladial 23 da)
Laguyal) A0l 3 Loty ccihlisa (7) (oY) ylall iy daguapal) AS0a]) Ciline e 1S Liaf
lhilas (6) Wahlas a2e (K 4l 45l

Al puy B Lardiunal) (3l ABISly @ dl) NS ggpdall slgd) W) (15) Jgsa

( Value of D) % wglasll i A IS ¢ 9 Ll slgil ol
DS DS a.ﬁ.))lo
26 | 25 | 24 | 23 | 22 |21| 20 | 19 | 18 | 17 | 16 |blue|didl) - i |
(%) | (%) | (%) | %) | (%) [(%)] (%) | (%) | (%) | (%) | (%) | 35| Aeonht|
98.30/95.45|89.80|80.23|66.28| 50 (33.72(19.77(10.20{4.55|1.70 7 4 Gﬁj\J\ 1
98.30/95.45|89.80|80.23|66.28|50(33.72(19.77(10.20(4.55|1.70 6 3 aull | 2
98.30/95.45|89.80|80.23|66.28| 50 (33.72(19.77(10.20{4.55|1.70 6 3 Al | 3
98.30/95.45|89.80|80.23|66.28|50(33.72(19.77(10.20{4.55|1.70 6 5 ) | 4
98.30/95.45|89.80|80.23|66.28|50(33.72(19.77(10.20(4.55|1.70 6 3 Juwaldll| 5

55 palls Gl aea )l e (b darticnal) duaall L) oo 8 8Ll ) Aaadle & Lo il LS
Lo dang el (4) ladiud 5 V1 ASA 6 A Shles 20 e b il 4l 0sS
e Gl V) dueag dadid] (5) aladiad &3 4l A<l & il cpm A cchlas (7) Wl 220 IS,
Sl A oS Al ael) ddee (B DR of Ll SAIL uaally (e lse 6) BT IS g lae
(£50el 16) 558 I3 g5 il olgs) Jaials (D) Loshhaal) 55l PIa g5 sl olgl] eV laa) e
(1.70%) 5o 55l o3a Pha gyiall olgd) Jliial OIS Eun chasadll CVW US4 33
12Sag (4.55%) sa5 Laad Wl IS Guadll VLAY 3 (gsadd 17) 8538 3 g piall L) Jlainly
18,19,20,... ) ) AL 85 Lo digledia cilS Gyl 2IS b g i) Lgg) VL) 8
L3Sy OlSas s Cun (ga dratll Aail) aladiad & DY) b astll <y 13gs5 (26
Ll 5 Yy o(gosnd 21) oadl Sladd) Jsha (e 5 Y 4l ) clgihlioe 2305 408 S 3 g
Lalal) clabing) (anl (Ko 4l ades (D) Liglhadl) cul jdl) PIS g 5l olgs) ¥ laaal e
P SIS ag LeVils e camd Al A0 Laladl) b Al jall og
ISa o pale IS8 g dueasl) Aladdy) alasial 3K oy dipla & DAY o)
Al sda b Jg¥) Jslall e LlaY) 8 a2 cleillaae 2305 A
byb Jig o Bgpall pad 3Kl auy (b dessioal) daaagll dlaidy) 23 b aalsl of
A Ghlue 22 830 e
IS 8 lee Jobal Jsba (o 5 Y dneasll ddadal) alasinls KAl aey & DY) o) @
Laaasll a0 Y ¢ aam Yy 206 o pal) Hlsall sl Al o LS o(zall lsdll)
die (2021 ¢ sillsg adll) Ay Liad amidl L Jaag ¢y of Ko lsall 12 e Zailgl)
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gyasal 138 Ay ass Gl

il -10

Gy us JlaeY) s b (PERT) aoliiall aniiy daa)yag 4 Ly 48)]) 030 odial
goriall A auy Ly Ladie lgahasind 2y g o(PERT) diph o Gosagll aassl) Lib
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285l Gl
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