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Network Planning Method with Imprecise
Activity Durations

ZHANG Hong-Guo! XU Xiao-Fei' ZHAN De-Chen*

Abstract The problems of computing the time parameters
and evaluating criticality of activities in networks with impre-
cise activity durations are very difficult and have never been
solved in a fully satisfactory manner in the past. So, the new
polynomial algorithms for determining the intervals of the time
parameters in general networks are proposed, and the criticality
of activities can be evaluated by their floats. Finally, a solvable
case is present, and then the results are extended to networks
with fuzzy activity durations.
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Fig.2 The network of a water tu
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Table 1 Activity time parameters of the network

WE) BRIFARRTI BORIFFARRTIR] PRE A A W) B RITARITE OB TTARRT ] RSN ] W) BRITUAITE BORTTARRTR] YRS R
(1,2) [0, 0] [0, 0] [0,0] (11,12) [180,215]  [180,274] [0,64]  (34,35) [203,245] [295,363] [50, 130]
(2,3)  [90,100] [90, 100] [0, 0] (12,13) [210,255] [210,304] [0,64]  (35,54) [218,263] [313,378] [50,130]
(3,4)  [150,180]  [205,319] [25,139] (13,14) [240,300] [250,334] [0,64]  (32,36) [175,210] [326,390] [116,185]
(3,5)  [150,180]  [150,245] [0,65]  (14,15) [246,309] [259,340] [0,64]  (36,54) [179,216] [332,394] [116,185]
(3,10) [150,180]  [150,259]  [0,79]  (15,16) [266,334] [284,360] [0,64]  (37,38) [190,225] [220,302]  [0,82]
(3,11) [150,180]  [150,244] [0,64]  (16,21) [276,349] [299,370] [0,64]  (38,39) [210,255] [250,322]  [0,82]
(3,17) [150,180]  [191,283] [11,103] (17,18) [210,255] [266,343] [11,103] (39,40) [245,295]  [290,357]  [0,82]
(3,22) [150,180]  [205,292] [25,112] (18,19) [220,267] [278,353] [11,103] (40,41) [250,302] [297,362]  [0,82]
(3,27) [150,180]  [170,255]  [0,35]  (19,20) [227,276] [287,360] [11,103] (41,45) [265,322] [317,377]  [0,82]
(3,28) [150,180] [150,215] [0,35]  (20,21) [252,306] [317,385] [11,103] (42,43) [210,250] [210,260] [0, 20]
(3,29) [150,180] [175,245] [0,35]  (21,54) [298,378]  [328,392]  [0,94]  (43,44) [270,315]  [270,320] [0, 20]
(3,32) [150,180]  [230,310] [50,130] (22,23) [210,250] [275,352] [25,112] (44,45) [295,347] [295,347] [0, 20]
(3,37) [150,180] [175,262] [0,82]  (23,24) [222,264] [289,364] [25,112] (45,54) [330,387] [330,387] [0, 20]
(3,42) [150,180]  [150,200]  [0,20]  (24,25) [232,278] [303,374] [25,112] (46,47) [210,248] [283,355] [35,115]
(3,46) [150,180]  [215,295] [35,115] (25,26) [242,290] [315,384] [25,112] (47,48) [213,253] [288,358] [35,115]
(3,49) [150,180]  [272,347] [92,167] (26,54) [251,305] [330,393] [25,112] (48,51) [223,265] [300,368] [35,115]
(4,8)  [190,230] [255,359] [25,139] (27,30) [190,230] [220,295] [0,75]  (49,50) [170,205] [297,367] [92,167]
(5,6)  [190,230] [195,285] [0,65]  (28,29) [180,213] [180,245] [0,35]  (50,51) [176,213] [305,373] [92,167]
(6,7) [230,280] [245,325] [0,65]  (29,30) [210,247] [210,275] [0,35]  (51,52) [233,277] [312,378] [38,115]
(7,8)  [245,300] [265,340] [0,65]  (30,31) [270,315] [270,335] [0,35]  (52,54) [235,280] [322,385] [42,120]
(8,9)  [265,325] [290,360] [0,65]  (31,54) [290,340] [290,355] [0,35]  (52,53) [235,280] [315,380] [35,115]
(9,54) [285,350] [315,380] [0,65]  (32,33) [175,210] [260,335] [50,130] (53,54) [255,305]  [340,400] [35,115]
(10,12) [180,220]  [190,289] [0,79]  (33,34) [185,223] [273,345] [50,130]
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Table 2 Node time parameters of the network

s joA | AR IN TR] ) I LR TR] FRIN ] 45 LI ] SR I i) B joA | RN ]
1 [0,0] [0,0] 15 [266,334]  [284, 360] 20 [210,247]  [210,275] 43 [270,315]  [270,320]
2 [90,100]  [90, 100] 16 [276,349]  [299, 370] 30 [270,315]  [270,335] 44 [295,347]  [295,347]
3 [150,180]  [150,180] 17 [210,255]  [266, 343] 31 [290,340]  [290, 355] 45 [330,387]  [330,387]
4 [190,230]  [255, 359] 18 [220,267] [278,353] 32 [175,210]  [175,335] 46 [210,248]  [283,355]
5  [190,230] [195, 285] 19 [227,276] [287,360] 33 [185,223] [273,345] 47  [213,253]  [288,358]
6  [230,280] [245,325] 20  [252,306] [317,385) 34 [203,245]  [295,363] 48 [223,265]  [300, 368]
7 [245,300] [265, 340] 21 [298,378]  [328,392] 35  [218,263] [313,378] 49  [170,205]  [297,367]
8  [265,325] [290,360] 22 [210,250]  [275,352] 36 [179,216] [116,394] 50  [176,213]  [305,373]
9 [285,350] [315,380] 23 [222,264] [289,364] 37 [190,225]  [220,302] 51 [233,277]  [312,378]
10 [180,220]  [190, 289 24 [232,278]  [303,374] 38 [210,255]  [250,322] 52 [235,280] [315,380]
11 [180,215]  [180,274] 25 [242,290]  [315,384] 39 [245,295]  [290,357] 53 [255,305]  [340,400]
12 [210,255]  [210,304] 26 [251,305]  [330,393] 40  [250,302] [297,362] 54 [340,400]  [340, 400]
13 [240,300]  [250, 334] 27 [190,230]  [220,295] 41 [265,322]  [317,377]

14 [246,309]  [259, 340] 28 [180,213]  [180, 245] 42 [210,250] [210,260]

%3 S
Table 3  Comparisons of algorithm
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