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1/ Samuel B.Richmond, Operations Research for Management

Decisions {New York : The Ronald Press Company, 1968), p.491.
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faauaq 6-2
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a m b
a - 1 2 15
b - 3 5 13
c a 2 5 14
d b 6 7 8
e b 2 4 12
£ c,d 5 9 13
g c,d 4 6 8
h e,f 1 4 7
i g 1 2 3

" 1 3 1
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AMHTOF WML IR IUT N g (te) LOEE LU RERR TN EL TP T T

t = a+4m + b
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AAsn4d B-4 @ UAAYLIATUTzHTRANY (te)
Auudnemanu 1mBaos L A anau LR g LaRnds smnay
a m b (te)
a - 1 2 15 4
b - 3 5 13 6
¢ a 2 5 14 6
d b 6 7 8 7
e b 2 4 12 5
£ c,d 5 0 13 9
g c,d 4 6 8 3
h e,f 1 4 7 4
* g 1 2 3 2
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Aaismranngd 6-12 Feudms PERT  Smsanns 13 44 asi s PERT

Aanaa Aaruautnorey 3 AnuRomu ey 1MMINTIM0ANT sasAA1sUAAS 14 PERT
FMAUTATINGS 12 T4 2209501 59978 Tudu 4T ngALaas&1009 L M8t 18901y 598
12 Tu nn qdauwson + Wunsiis duil swmifazdnmnsasul saifosnt aarna seas
AM037U5 Rl Lews ax q ik ﬂhazadﬂuzﬂmaqnénqqutﬁuﬁauﬂwﬁ usur ansilidosnu
1m4quwﬁ4Lﬁuqqu%&aﬂﬁuéﬂ94ﬂuﬁnqmmaqnn 731045 N15TUL T I9T AN AU

[] W . ~ oW
TaIna190 8928 IME S M NEINA 1AM S NARY SU L L AR IR S AL ARG B q M



313

- »* - - - - L
Tl A nedausmtngefia 3 Hlaudnalauaslugy 6-12 ansamaszfu
1 ] » L] [ |
014ﬂunnqquﬂuiﬂ?anq?asmnay1uéﬁuaquﬁnqmﬁqﬁu WA2D1l s EMHIIUI IS ALN Y

[ . \ [} “ >
a,f WAz g VI ldaasn sosuBuntsagn4fuL s9le Aefhua z o n8olRoaaam b,c.,d

war e i1 Aazusangoylungueassmflonaasiuisals

] L} - 1 ° ~ L
nguemfanaasfuls4ln St Junguanufdasr dnusmingens 3 s
~ o 4 L) 1
AquarnanseuzL a1 L uTAas s uiolfiss 12 94 Usenoumiunguiaausns o b onga
el 1 r 1 - o -~ T L] B
ﬁhﬁﬂsiﬂuémqn@uaqumﬂq o AANATT WS THATUFAWEL L AN TN FTUL T49DI9UUAIS I Uas

] r 1 L]
nasusasngy Ao lul

nénaﬂuﬁaqa?u1§415' ﬁhuutﬁu
{crash possibility) {incremental cost)
1) (\ b,3 ‘®
2 70
—
90
Ot .
@ d,4 b@) 10 100
c,7 y 20
O—=C
3) @ e.8 L@ 20
@ b,3 }® 70 110
O g
2



314

4) @ €8 ‘% 20
G} 4,4 h@ 10 50
c,7 20
@ ()

] o - - L} ar
NANIMUART TN T UL SATASINIFAIN 13 F4 ivBsifiuy 12 44 uas
~ P > v ot ﬁ ", “ > A
L Ausugu e Rae e Taunngueaufl 4 Zauyznaumiudau e,d wase Sathi DnasmouLaan
B »~ “ LY -~ ]
NN sea iisd et smuiasemas 1 M el SusuguidBusn 20 + 10 + 20 = 50

UM TAsanasilfiasuadidfaly 12 i use i fomugutuinsanasean 540 + 50 = 590 yan

PERT-network NysuUINRAsLsafu Fmsuinsnts 12 9 dqﬂﬂﬁhﬁu

N BUNT Y 590 uan Aqunsoudnslatigy 6-13 malud

gU 6-13 : PERT=network NFEUAUNIFLSITU FMsUTAYanas 129w /590 uan




315

ANvainge @ —m—m——

1) a,l £,3 e,7 g,1

(:E) !z{:€> 1;1:5:; qu‘E'raaH;;a‘II'
2) a,l b,3 d,3 £,4 g,1

@ &@ @——s@ﬁ@—_gfka

£,4 g,l

3) a,l c,6
O~

*
Aaqsmraingl 6-13 Jaudme PERT TAssnas 12 44 azifiuna PERT
fanana ﬁaﬂuqquﬁnqmaﬁ 3 Ay FeuDMANAoInIsasdsas PERT & msulasanis
L3 - T 1] * - °
11 ¥y ﬁasmaafu;sqanuﬁ%ay%uénuquﬁnqm uwnazatu i vfot 1A anasyan 11
» w1 4 L] - L]
NN % A1uws onri 1uﬁﬁ'asLﬁu1m1ﬂéﬂu4ﬁu1nqnéquﬁ 3) W ludsunsnazfulsanns
R meodamla o lafSnuas insazanu a,e, £, uar g uRRs4IE Télaaqﬂﬁnqs
t - w & ] - - L] .
vseFufideuan e nnsfasseasutaranasTWAdioan i fivs 11 44 Selsidamasans e
18 dufla ssusiaanft Baef tnranasidazuani aala asaosldiaalshiounsn 12

WL 94

L] 1
TrudgUuad nszuiunaIsLyeSusaatasanisid dnuasouanuaaszosiaan

- 3 [} “ L] hd £
A1 AuR R s AUE NN s AU AU S TuURaE T sAUNT S L s 4 FUIML T Lol et spa sl



316

¢ - » v
nrsuanLadns=uunyLy15y  (Modified Crash Program)

sruzLiatm nRuAY (T AU NS (uan)
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13 540
12 590
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Aua nasaaul fanasaauaniasann s lufgn
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WUUE N

aﬁnmqwﬁquéﬂqdbyaﬁh4§ﬂ4d'a4uéﬂ4 PERT/Time WRz CPM w§buﬁamauﬂmﬂﬂ

g il

1.1} ﬁ1wuﬂﬂﬁ?L€M4ﬁuu831é§ﬂ4ﬂul?7éﬂ (ES , EF)unzr MuAnast Su4uuae
vafatrmandn (LS, LF)

1.2) ﬁﬂwuﬂnﬂ71§um”mwﬁ44qut?qamuaséqaﬂ (TE, TL)

1.3} uwdeddqwauings  {critical path} uaeszuziaaadnfluniseaziasenay

Ayatnene 1wufliosi afanou szusirats ufdunas ()
A - 10
B - 28
cC A
D C
E D
F D 30
G D 45
H , 1
I , 6
J 5
K E,G,H 1
L 1,3 6
M L 2
N K,M 1l
0O KM 4
P N 1
Q N,0 1
R P,Q 1
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AR naudnanoyasnannafl 94udne PERT/Time ussmowiiminoiud

2.1 n"munms-LE’mwuasm?mwt?qan (Es, EF) URETTMUANTS L FeMLRE
\aFaq1usnge (LS, LF)
2,2 T WMANT YL S MM 493 FIgALAEREN (Tgr Tp)

2.3 udsduamTngm (critical path) uResseuziIanm wfuniveosaliavenay

(94)
LRy
Anudnemg M ot dFanou
a m b
a - 1 2 3
b - 2 3 4
c a 3 4 5
d b 1 3 5
e c,b ‘ 2 4 6
f d 1 5 9
g c,b 3 6 9
h e 2 5 8
i 154 1 4 7
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3. A4uAm: PERT/Time, PERT/Cost LWAENITRANLRANT ZTUIUNTL A5V {Modified

Crash Program) anneayasalul]

Suudnes  4auflsios LaRwtNy  LaRarnne pupurTNas magurnas

yo44U A anou Jnf Lyafu un@t L 595U
(Nt) (Ct) (Nc) (CC)
a - 2 2 80 80
b - 8 8 20 20
c - 2 1 10 30
da a 3 2 70 90
e c 2 2 40 40
£ da 3 2 50 80
g e 5 4 30 70

- lJ
wiauimg IR nay mhndu vy

- *
augwrnay wdauidu rymne
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4, ﬂﬁnmr'nudn-urauaﬁ'ﬂ-us;uﬂ' W4u1 PERT/Time, PERT/Cost WURZWANUANTZUIN

1L 5a%u (Modified Crash Program)

() () {umn) (um)
A funos LaRTNArUnA LR astTafu  supuimasund ST sa¥u
M AT - (N t) (c 1:) (Nc) - (Cc)
1-2 6 5 6,000 7,000
1-3 7 6 7,000 9,000
2-4 4 3 5,000 6,500
2-5 5 5 7,500 7,500
3-6 9 7 9,000 14,000
4-6 2 2 ' 25,000 25,000
4-7 7 4 10,000 16,000
5-7 8 6 8,500 15,500
6-8 4 3 5,000 8,000
7-8 3 2 3,000 5,500

- L] .
wioing 1 vaemTany wiaside v flour

- - ]
mapartann s wdaoide tume
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5. @&4uam4 PERT/Cost uaanruqnumnnmumﬂ7'4?11 {(Modified Crash

Program) aqnuayaneluvid

Aundnen auflios LRy Lamartmas FUUTINAY ANy
ULEEL N & §anow Un#t L¥e%u uni Lyeu
[
a m b (Ct) (Nc) ('c)
a - 1 2 3 1 200 500
b - 1 ) 9 5 800 BOO
c a 2 3 4 1 300 600
d b 1 4 7 2 200 400
e c,d 2 4 6 3 300 400
3 d 1 1 1 1 100 100
wauvg  : Laaartmas wmdody rge

Ld 1 ] -
sy wdauidu rRauume
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6. =«4qudme PERT/Cost uasnﬁtuqnuqqnwuoumsLs’#‘iu (Modified Crash

Program) A1nvoyRRolUT

G VTR LRI Y ViRt iy AT & AT N ¥
R TOIEELN JUndt Lyasu Jnhi ¢ 54Fv
a m b (Ct) (Nc) (Cc)
1-2 3 0w 4 2 80 100
1-3 4 5 , 6 3 150 200
1-4 3% 4% 6 3% 250 325
2-5 2 2% 3% 1:;“:- 40 60
3-5 3 34 4y 2 60 75
4-6 8 9 124 8%— 450 600
5-7 7% 8% 11k 6%- 350 500
3-6 6 7% 12 6 300 400
6-7 ™ 9 12 73 350 425

1
wuing ¢ cant iy wmisoudy rdataee

- 1
supwTnas wiaoldu ruane






