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Abstract: The paper studies a graphic evaluation and review techuique (GERT) network optimization problem with
uncertain project activity time and resources invested in the collaborative development process of airliners. Firstly, the
development process of the complex product is characterized by a GERT network which is considered as a basis of
calculating the project completion cost, then a form denoting the completion probability is proposed considering the
influence of project duration and resources involved in the project. Then, to adjust and optimize the time-cost-resources
involved in the project when each activity time and the total project completion time are uncertain, a time planning and
resource scheduling optimization model is proposed under the limitation of the total completion time, resources and
implementation probability, and a difference evolutionary heuristic algorithm is developed to solve the model. Finally, as
the comprehensive trial-manufacture process of airliners is the key to measure whether the project is completed on
schedule, this paper considers it as the background of the case study to verify the feasibility and effectiveness of the
proposed method.
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Toin = [2,1,1,0.5,0.5,1,2,1,1,2,1,
0.5, 1.5 Tfmin = 17.94, Ppmin = 92.03%.
WA A SCHT R 2 1K) GERT W 28 A1 AL A6 8 SR ] 22
SRR AT SRR, B A Hh I 5 v -3 s []
5 BRI B e I E %% 3 I T 5 B R AT
HOHT LR SR, S P I H AR LA R A
J5 EAE B TR R BHE AR T A R 40 (WL 3):
T = [2.5,1.44,1.16,1.21,0.63, 1.39, 2.90,
1.07,1.48,3.26,1.25,1.08,1.78],
R =[2.94,1.70,2.22,2.84,1.35,2.09, 1.66,
1.93,1.31,3.26,1.25,1.80, 1.79].

LRI I50 H B AR 1 52 I TA] L 2% X SeElE o

e R
= B E

1 23 45 6 7 8 91011 12 13
I 2

B3 KBERHLEAE S EE R SRS
Ty = 23.59(H), Py =92.18%,
Cy = 239.70(F /i 7t).

S DA bt b AT DR B, 38 H R A LA TR
311350 E H 5350 43455 3 FED T TR K1) 5 Y ] A
TRUR B R 290 BB 50 T S B s B BRI, 52 L
MR 1) $2 /5. 13 AAISH TR R A7 B2, 3% 3 7 A )
10 S 3 H B 300 H 35 S R0 H A e A %, SRR AE T
R RS I R0 e FL A B0 5 D 5, 8 i L
EECONGR A N R R ATREE LY N1 EL PN s
LB 1 T304 FITE S 10 3G & B2 2 R HAh
T B, 22 W R D IR A2 R 5T 385 00 0 S B0 1 B R
N, A US4 000 H AR AR
23 AR

B IR AR SC T FE AR A AR A %o SR ittt
25 1) R P A P, 4 A ST AR A 5 ¥ 55 SR 151 R SC
Wik [6] 1A 7 23047 L ARE. SCHR [5] %6 300 T AN A it
AT RUHE, I DL T AN AR AR AL H b, BT R IR R
15 357 IR E AR AR B SCHR [6] 7% R3S 2 B & 5
5 TIRLI R T 30 H R B, I LA/ M R 0
H HAEE T 0 B b g A A R SR B A S0 2t
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E B & 2 BB R-T R 7h KA R AL ) A 4] GERT -4k 315

AT T7 IR BB, G5 R IR 2 Foms.
®2 TRMMNIERAGE T IRERIEE

ik TIH /AN LR/ %
AL 23.59 239.79 92.18
SCHR [5] 24.15 243.26 -
SCHk [6] 2241 252.31 -

SCHR 5165 T3 A R A 35 AT B, 44 8 X0 H bR
AR A R RA R E. R HEET 2 BHini
Rl oR A 3ok 72 v W 5 BN R B S A A, B M s 2
i, Joik A3 B RAT AL, SCHR (6] 5 FE VG 2)) 5 S A
ORI E AR AL, 1 S B — i R b 4 46 0 H
JEEA AR S 7 I H B AR o, AT I IE W3,
PRI RS P R R ROC R, AN, STER 5]
FISCHR [6] 3515 25 RE I 8] 5 BRI - 7& 30 56 1
MR 7= A 2R . AR ST GERT W45 11500 H 58 1
I 8]\ %% F R S BUARE, [R Uk, E AL BB R C RN R
R BT H I, THE I BEAR SE TR (R] 2 R S
G Ty HHA — & M bk
24 SHESH

A CATIE B A P 7 o B AR B A, B o
2R Ty BIRLR Cp KB E w) ~ wy 2HR
T8 I H A B B IR S SR N S I H AR T
5 58 TREER = A s . i HoAh S 30R 8, o
o — S RN [R] L SRR SR, 19 B3R 3 Fon 4 R

#3 TEFEFMEFRAR THWRE

ST THA. A R
WER T THIA RM/ETIE B %

21 20.85 246.78 91.23

23 22.67 242.64 91.65

25 23.59 239.79 92.18

29 24.24 238.56 92.16

31 24.37 238.56 92.20
RIWLAR /ML TH/A S/ aasm e TR %

2.3 24.42 224.18 91.96

2.4 24.01 232.48 92.03

2.5 23.59 239.79 92.18

2.6 23.35 241.67 92.21

2.7 23.26 242.42 92.24

X3 AR S R E R W R

1) B3 3 AT, A8 I B I [a) 5 BE R 20 R
I, T B AR 58 AR 2R AN W O, DR A T A
TE BN [A] BB PR EEN (3 22, v] LSe35 20 1) S B0
NEZR, AT 500 X7 H R 4 1) 56 TR

2) MW [A1 29 5 21 A HIE A0 3G 0 2 31 4 H i,
ALK LI H T HAR R, 58 T 8% AR /N, R 9 Bl o5 )
V) 249 SR () TBOK, T H Hh 3 B0 SR AL I TR] A A2 /N, A
T A A5 45 N 5E 22 (R (0] DAk /b 0 H B2 RN R

KT, 2 R 29 JHG K 3] — g F8 LI, I H T
H155 2 FH 7 A4 s AR /)N, DRI T34 1 T
2 &L N T IR L HUIRES, R, T H T A58 1%
PG 2 T 3 — [ A

3) [RIRLIARH 2,314 7018 18 1 22 2.7 {4 TTh,
T T 35 40 a2 b T AR e, I H 9 R
2 PR 2 R 20 SRR 5 B, T H 59 BT BAEEN
B2 1) BEE DL o8 TR, W ok, 2 B
TRLV TIOR3 — e R, T H TS5 2% FH AR {5
TR /N, S5 R 7E T SRR N AR, i 2 (1 B
PNFEAS T H TS 58 TR =4 R
3 4 B

AL LA H 58 %% F f A% B AR, 25 R I H 15 3))
Hh S T] 5 B3 IR A AR 2 S22 1R s e, 1 9 7
fRIAE 15 B0 56 LI ) ANBff o, e T IR L 9% P 58 TR
2 5T BT (RIS B IR AL BT 45 v . 2 e
FI| GERT W £ #£ RAEVH BN 8] B 2% FZ 0 & s st
T o 5 AN 7 M LA R R 35 Y B8 T R IR e 77,
AR FH GERT W 48 FAE 5 2% 1 1 H & 317, H BAIX ]
o T A IR T H H 25 8 B0 I TR AN 1 g 1 ; DL
M58 T 9% Pl B AR H b, 14 522 53 30 B[] 2 A A
SE TR HLI (] 5 8 545 N B i 175 20 S BLABE 2R (1) GERT
) 25 5 70 B TR TR PR R A, BT E T Il R AR 1 2 )
AR R B, DL AR B AR, B2 I (E]
56 LAEER LI, it H I H A #8302 IR Ta] 0 Rl A
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