
t . 4  CI m~bmslnr.rmruu1nlw~~~unaiuaa"u~'u4au ~n'onsruioudl#~u~ubba::B$Z 

d3uln"~iiuadu2u"~.riiuauuin ~1n1rdii~u'um~d~ul~d~uw~dnwmnv~a~i$i8o:d~e1anr::wu~~ 

d-ru8uq i5uqnlirn::1Wnwa~duuin~~iuwiuui ah kiuquntnii.rud~::uitu ln3.rm~di41niiliinun 

Oyvibiiqq $u?m5~n5~fl16o::kio~ai~bbwuinfl1r!a"da~w~1 
B As, 9 

i~nu'nnuqwgur wi~lnr~mru'uui~uiWlun~r n.ruwu nl3::ariuslutaa::nai~qu 

~~34nl3"lw"af i"nd9: :~M~517~ "hf; 1wnw'nnlrwprw2ui1a::d3:i~~~a~n39n13 (Program Evaluation and 

Review Technique ~;10 Pert) L.itl:%fll~~l~?flq~ (Critical Path Method ~ $ 8  Cprn) 

PERT 118:: CPM d i ~ m 8 ~ n l ' l i l l ~ w n l 3 i i l ~ ~ ~  6 ~ R O U A ~ U Y Z I I ~  

1. riivunn'onrru~Bl6cg db;o~i i i~unis i~wunvo.rTn3qni~  

2. K 1 v u n i i ~ ~ r n a i u ~ % ~ W " u ~ " ~ a ~ ~ ~ b i a G n 9 o ~ ~ u ~ i  n'on~~uIn&8.rdiitu'un1~Tiapd 

fi"onr~u1nX~sAiiw'uni~wiuui 

3. ~~uu~iu.riu~1aas~on~~ubia:d1~~1~auwa"~v~.rn"0n~~udidq b~oui$ihu6u 

4. ~ i w u n i ~ a ~ i ~ a : : ~ w ? ~ ~ u ~ u B i w Q ~ ~ i i ~ a : : n " o n ~ ~ u  

5. iiuaa~s:u::iamdu12d~nun.rciiusiu $.r~uniirnu.nuint 

(CRITICAL PATH) 
01 

6. 1 ~ ~ 1 u ~ i u ~ ~ u f l i r ~ i ~ ~ b w u  b~1wunfl1rmri1~1u~n~iu~bbabba::~1au~u 

Tnssni3 

snasw"anslW R'omu~iuds::u::13rni1~~unuuotn'on~~uii.r~ s3u~uii8~ui3MdBn 
B 1 4 0  

~ i n ' ~ n r ~ u * l n ~ o n r ~ u w u ~ ~ u f l 1 ~ ~ 1 ~ ~ n ~ ~ b n " n n a 1 u i 1 ~ 1 o : : i 1 ~ ~ i ~ ~ ~ ~ d n 1 ~ b a ? o - ~ 1 1 ~ 1 n a 1 6 ~ 1 v u n  

$4 PERT 1151:: CPM Z~~u3n~n&~1ua~aun"u~~~~i . r6u~~"$n1~~ivun~: :er : :1~ain i~ 
d $ 1  

s i i i ~ i u i ~ a " a ~ n ? o ~ u a ~ ~ ~ d ~ ~ ~ ~ n 3 3 ~  divF~1 PERT ~ : : ~ ~ ~ ~ ~ w u ~ i ~ a i ~ i ~ f l ~ o w u i a : i d u v a ~ ~ ~ b i n : :  fi"on%ru 

i'u 3 I 11tiaiiu2ori2aininw~qioziiia~o iia::iitiu.r1uu 61.1n"o PERT 14iiu2n~nldu2fin21u 

i 1 9 : : ~ 8 ~  (Probabilistic) tk!U CPM f l 1 3 ~ 1 ~ ~ ~ b ~ ~ a l 1 i ~ 3 i ~ ~ " ~ ~ b i ~ a ~ n ' 0 f l 5 3 ~ ~ : : ~ ~ b i ~ 2 ~ ~ ~ l 3 ~ l ~ U ~  

@I1053 (Deterministic) % ~ ~ f l l ~ ~ l ~ ~ ~ b ~ a l b i a " a i f l ~ ~ ~ ~ 9 i i ~ ~ : ~ ~ f l 3 3 ~  

uonaww"ooinnisdi PERT Ha:: CPM oll%$%Ufll3~nm5~~34fl13iba"a~nbMR~fl~<9$~:: 

~- Iu I~##D ni%%au PERT iia:: CPM t$l#2fJn"Pd~~n'd1 PERTICOST 



PERT 6laZ PERTICOST 
A 9  s 

~ u m r  ~ ~ m r t d u ~ i i u ~ n r  t n i r d ~ ' ~ ~ ' ~ ~ r ~ i r ~ n u z ~ $ i i n ~ u ~ $ u a n " ~ ~ ~ a ~ n r ~ n i r ~ a u a  

I&wi 

1. Ins.aniru:ln~uido%a 

2. A o n r ~ u n ~ ~ . a i u ~ ~ d i ~ y n ~ ~ ~ n q ~  f f o ~ i i i u n r r u ~ u d i ~ o z i i l ~ " ~ . a T ~ r q n i r  

4141h~ 

3. n ' b n ~ ~ u 1 a i ~ 1 $ n ' ~ ~ ~ 9 ~ d 1 6 ~ ~ ' $ 0 ~ n ~ ~  n"o~inu$umn?o4ihifZiw"iI~~q 

Inssnis613iZnl6au 

4. Zn?iuri i~zi~um'i9a~lns~niro~tt#am~f o ~ i u i a ~ i i 6 i ~ u ~  

5. mouilns.rmri8ul~miufiiwufi niolfanii6inum nton'i#iniiiinua 

6.  nou6lnr.rnirl4Ciuqq ntoAinii.audr:uim 

7. ~ w ~ w u i n ~ n ~ ~ ~ ~ u ~ w o ~ o ~ ~ i ~ o s " " i n r . a n i s & i i ~ ~ w ~ o ~ ~  
~ ~ a ~ a  

8. ~ir:litln.~tmsl~m~#amnfofi~u61wua 3l~m9u?anan~a~.rm8~3~~mdudi14 
diui7auiqn 

a 4 . 4  
PERT 66% RERTICOST ~ z l 8 u m s a ~ u o ~ a ~ ~ a u m ~ ' L I ~ i ~ i u s u ' i ~ ~ u  



gaau'w ui~vcm~~n~~o:bio~6ozr~i~r~uuna9~~uunniaz~i~01nial.~'1ida~'~1iu 

niufu 16 <dwi~mil~imnn~l~n"ZJnswznrruni~d~~~ana"~u ~nanrY8ii~umn"onrrui~nzdi~u~1~q 

Ronrrun'icq k d  ~ o n ~ r u u s n d n ~ o ~ n r ~ i i ~ o n i s n f i ~ d a u ~ ~ ~ z n o i u u  (n'onrru A) an:nird?u 

dl.rduiinznkni (n'onrru B) nirnficIIAo.rrauniu (iionrru c )  P.ro:fii?Maidoriaudrznou 

mulu (n'onrru B) i i ln io l lh 'a nirmnoun;miinrnir~R~q~n~anfiq (n'onrru D) icardi18pio 
B 

donirdiuriuunzn{qni (aonrru B) rii~nfau#a mrn#i.rmiiwinaiufouq~ (zpnrru E) aqoz 

vii'lMo~u'onirnh~dka~~auna"u (iianrru c )  riimfa~lda ms~nRrzuunau~u (Tionrru F) 1 9  

ozriil~bioidonirn4i.jdko~ra~niu (n'onrru c )  riilnia nirRnAgdnzdwkun~u (n'onrru G) 

B ~ a ~ d i ? ~ o i d d o n i r m n ~ u n 4 ~ i ~ n r ~ m R ~ t n r ~ n f i ~  (iionrru D) ~~armznYiclmlwi (iianrru E) rh 
4 

tn!u~lii? ~lnznitnraonou~inr'~mnop~ (n'onrru H) ~ ~ o z i i ~ ~ o i U l o n i r ~ m R ~ r r u ~ n a u ~ u  

(o'anrru F) ~mmir~~n~~gdnsduo"~uaw"u(n'onrru G) vhln?ollXa 

iw"onaiunzm?n~unir~uz~in"onrru~i~~ IdliuulSuiiu.riu (Network) rioudu 

o z n ' o c i i i i i o f l r r u m d i ~ ~ d ~ ~ n m ~ f u ~ d ~ o ~ m i r i ~ n ' o n ~ r 0 ~ i l ~ n n 9 n ' o n ~ ~ 0 ~ l l a % d i ~ u ~ u n o u ~ ~ ~ 1 ~ ~ n z  



W F  

God; 3 L ~ U ~ ~ I U ~ I U  

~ t ~ t a ~ n f i ~ n u n n " ~ n s s ~ ~ i i n ~ d ~ ~ ~ ~ ~ o ~ n " ~ n ~ s u ! ~ i i d a n " a ~ ~ ~ n " a n ~ s u i d ~ ~ u i i i i u u i ~ u  
ad di -4 

41u.n~ ~ ~ ~ 1 3 i ~ u u ~ n s t ~ l u t l ~ d i l ~ 8  2 16 n o a t  AOA (activity - on- are) 8ol#~f l f l= i~~U?~f l73u 
'Y 

;E)% AON (activity-on-node) &3$#2dflnBJiiS1~?~fl57BJ d i ~ i ~ 1 n 1 ~ i i i e r u p i 1 ~ ~ 1 ~ d ~ ~ ~ 1 ~ Q ~ : l ~ 4 ~  AOA 
4 u w  d w  2 ~sunt$%ummsu 



v 1 
W d  vuw 4 i i i~uniaai~~os%+ri~a:?onssu 

~ n o u ~ o ~ n ' a ~ ~ 1 ~ u ~ n a 1 $ i 1 ~ # i i a " a i n ~ o ~ o s i i d a ~ 3 o n s s u d e  bi~dus~udmuiiiia"a 
'as P, m ~ i i ~ n u n i a n i ~ ~ l i u i n i ~ s ~ : n ~ ~ ~ i ~ ~ ~ ~ a n ~ ~ ~ ~ a l o ~ n ? ~  i~dtYiidu?ionssul~lj msA1nun~aniiia"a 

iar$ot?l0jriPduou ~s8asa i~u i~ua~w~~osna1u~d ioz i8~du i l#  iia:~iwasuiaaiii#aaar"soninwa"swiom~o 

uosida:?onsw lnemsnl~:uisuiaai~o~.ii i~a~o~o~iiia~n"onssui~u 3 61 ?ID 
a 

mloif aiqn a = ~arnda:~~~i~nol i iss ip~su ~du~onia&:~n"nfiou~~in 
d 9 4  A UP, msoainqR b = iarnwlamynodi~ma~iu$~~~onia~o:An'wfiouuin 

s.4 d 
rani&ln~ rn = ~aa1$l4lunn1unisddnn11su~onin~~n"~oJ1n 



2 

LLa:il1Ld~d~~~~Fl~rn"80 Variance = 

fi~oallai% (t) 1tn:ci3l~d5 Jnu (variance) 

rn3l.r;; 2 dl a rn b t 

6lirJrJsau 

ihssu a m b t = [ ( a + 4 m + b ) / 6 ]  [(b - a)! 612 

sau 25 



v 1 

{Id; 5 msmmudiuinq8 (critical path) 

d d 
mu~iuinq~'ifiumu~iud~~ianiuinn~nnoz.iii~~da~ns~nistt~atato k h ~ i a i u  

4 I~ciunualumuaiuin~R'iiiRnaiua'iGi ~nsams&hsamr6oz-d'i~i~au luniamstiiut;ufi 
A Xaanis~id?m'bnsanisIfitillbaizr~o'b~uita ~ ~ o ~ n m s ~ u z i a n i n i s . i i i a i u ~ a a n ' o n s s u ~ ~ a ~ i u l ~ ~ ~ i u ~ u ~  

luniosiu5nqi 
a d .  luns861nstmririnriu~u'u~uuin rns~imu.nuinqnnniiX'b~unis5auszuz 

ianiua~onssu~iiaq I u t i i n za i u~ i~  i i ~ a i G ~ u i ~ ~ ~ ~ ~ n ~ u a i u l ~ I ~ i a n i I u n i s ~ ~ l n Y i i X a n r ~ ~ ~ i ~  

i q m  m u a ~ u ~ ~ C a m u i u ~ ~ ~ ~ i ~ u n i ~ ~ i u ~ n ~ ~  ain~i?or i i tmuironi ianiq~ai idnzniu lM 
1 

ariusiwi 1 n'onssu A C  F H  



d l  pl a 
msriinunaiu-nuin~m"o:i~un]5:lu~uwoyui do:riil~nnuiin"nn55uuu 

a~ lu~ iu inq~ i~unu$Gna iud i~~  ~ i i i m i u r i i ~ i 1 u ~ o n 5 5 u u u n i u ~ i u i n ~ ~ o z i i 1 ~ h ~ ' 1 n 5 ~ n i 5 ~  

fiaiudi#ild8au 
s d  o plpl n ' l u ~ 1 u o ~ i ~ u a ~ m u ~ 1 u ~ f l q m n ~ i ~ ) . p ~ u 5 ~ i 5 ~ 5 i u ~ i ~ i o : 8 o ~ n i ~ i 5 ' ~ 5 ' a ~ n ~ ~ n i ~ ~ ~  

d d 2 d 9  
iasai~aslodnm~~i5'~9iuin"on559~uuaiu~iuinq~ 

lunssii$lfir~nisdnaiuaa"u~uGouui ni5~if i iu~iuiiaziiuamniiaai5auvoq 

ida:mu~iu~nioo~i~uiaaiuinn~o~ifii~~iu!~!o]n5u~au kAdoniiniiu-riladni4iq#u nir 
d 4 4  B u  

~i~ufi~iu91uona~nu~fio f 1 1 5 i 1 ~ ~ 6 ~ ~ i i a ~ i i ~ ~ 0  (slack time) % ~ ~ i L ~ a : n " 0 n 5 5 ~ % ~ ~ i U ~ i ~  f l l U 9 I U  

~nq60:iSuai~nu$gnn"on55ulufii~~iuGiaa-~in~o = o 

n'ouiiuamwiaai=iina"~ o:8~qfiiwumiaaid19q vo;li~dazn"onssufio 
B 

1. rruziaaidui~dad~n (ES) iflurzu:taaidi;onr~uaa~on55uwu~ozfi1u15oi4u 
pld a #ulniranqnlnulinr~~u~on"onz5un'ou~W"i 

d d d  ad a  aa A 
2. ~z~giaaiii#ain5oi5anq~ (EF) ~0iaaini~anqa~non55u"1rnn"on~~uwu~~iui~n 

iiin$s 
2 pl p l d  9 9 2  B 

3. rruznaicsunuTinqa (LS) Go seu:iaaidumunnqa~n"on~5ulnn"on5~unu~ 

a i u i r n d u X u 1 f i n u ~ i i 1 ~ " ~ ~ 1 n 5 ~ n i ~ i i + i  
d dpl d u 9 

4. 1zu:iaaii1#am5on~in~[~ (LF) f i ~ ~ ~ ~ z i a a i d i ~ a t l ~ o b ~ i ~ n d n " o n ~ ~ u l n n " o n ~ ~ u  

n~~aiuiroiimtol~lnu1ii~a~~~ln5~ni5i~~oii4i 
d W  cl 

qmdiql idua<uniriiuaa~4o~5:u:iaai~i~~uua~~ 

EF = E S + t  

LS = LF-t  

Slack = LS - ES 

M?O Slack = LF -EF 

luniriiiuaarr:u:naiiiq~ i u  a:k~$u8uiudpnt~u~uo~1n5~ni~ ?in d9a 
d d d  

d u ~ u d  O i$oiiiu7olr:u:i~mL$u~ui$a$~m (ES) ~ i n : i ~ r n d m s a a a n ~ ~ d ~ w ? ~ ~ i ~ d n ~ i i o n ~ ~ ~ ~  

i o a ~  itn6upniiun'u O r:u:omkurYuiii~ufilw"i9';1n"u o iiaziu"o~ainiionr5u A lCi?alIu 
d w :  d d d  

nisriiiu'unis~viin'u 2 5dmn fi~uu~aniiara~nnqn~./iin'v 2 r7drnn' krnwioldif 



d d a  
1murzu:nminr oaanqm8iu-~rulEn~u 

d d A  
~-~nimrolranqm = i~nidubiuiiandq~ + naii#o9l~diniun'onrru~u q 

W ~ B  EF = ES + t  

g9il.J EF U09 A = 0+2 = 2 #dRlH( 

npiaaldu2iuliaipcl (Earliest Start Time Rule) nO&u3iu~unirni ES L i X  EF diniuqn 

n"on.j.juIuln99iiu na'ia~ofi0u$iionrruln~zi~u#u n"onsrund#o9nrziifiow~~X~9iii~~ofiou 
d d P  kh lunrol~nonrrudbio9w'i in~~fi0u~od'i~uinn~iw~~ii~nrruXa9I~r:: iai EF d u i d p  

uoqn^onrrui~o.rdifiouEu~ i~oriinum ES uorWonrruciRu1 i i u  ES votiianrru c idiiiv 2 

~wri:~onsrud&~difi'~unOd"i c ijii!u.m'onrru A $9; EF l4ifiU 2 ~ d m i 6 ~ 9 n i ~ ~ i o ~ d  





nqlaarp.tahdqn (Latest Finish Time Rule) d i ~ u ~ u ~ i ~ l d l u n ~ s m a i ~ a i u ~ n ~ ~  ~ O ~ I T ~ I U ~ O L  

d v d  iaai8udiuhqm (latest start time) w';o LS iia:naimraainqm (latest finish time) 1178 LF diniu 

~idaziionrsu ~ ~ n i r i i a : ~ @ ~ ~ u n n ' a o i n n ' o n s 3 u q f i n " i u ! ~  (backward) ~in6'aodi.r 

d y a  
~ m u ~ a ~ n ~ n " l ~ u m r r i i ~ u m i a a i i n s o a ~ ~ ~ m d i ~ ~ ~ n " ~ n s s u I m n ' a n ~ s ~ ~ ~ u " ~ o z ~ v i i  

9, Y c ; .  i i u i a a i $ u ~ u a i n q n ~ o d " ~ ~ d q ~ ~ ~ a ~ a n ~ s ~ ~ h ~ ~ u n ~ i ~ i ~ 9 m ~ 8 ~ u g i o ~ ~ u a ~ u J ' ~  IunridpnAou 
do, a  

ioii LS naiu LS LF ~:iYiiTiU LS nuwnqm eYaodi4iiu LF uoan'an$su c ~:ivi if iU 4 
B v ~dmin" &iSu LS ~~ai ian55u E w u ~ u n j i  LS uoqiian-~su F 



I 

i i~aW ~Gtra jiU67al6%4$@ Teme) i m i ~ n i l ( i i ~ a ~ ~ a i ~ . r i ~ ~ n q ~ ,  

i:n~inunrii ES, LS, EF im:: LF ~ k i # a ~ ~ i u i s n d i u m ~ i i a a i i v a " ~ v i 0 i a a i 4 1 ~  
a v~9~~ ia l zn"onsso~ lX  raaiiw5svisiani4195~ ~ ~ ~ : : ~ a ~ 1 ~ 1 s ~ n " o n s s u t ~ n " o n ~ z 0 ~ n w ~ ~ i u i s n s i i 4 i l 8  

I J W  d T ~ u l r i r i i l ~ ~ ~ T n ~ ~ n i z i 1 4 1  &diuamlRnq; 

slack = LS - ES 

V?D = LF -EF 

d m ~ ~ ~ ~ i a ~ ~ m ~ o u o ~ ~ n n " o n s s u ~ ~ ~ ~ ~ n ~ ~ n i ~ ~ a ~ ~ i ~ ~ ~ ~ ~ w ~ ~ ~ i ~ ~  3 

n1.11.rd 3 naidl~iisus.rlldaz"n~n~~u 



* 
~a io lM ' iaz i8u~Tf iq~n i 's6s i i#a i~~~  

o~nmrimsi:riniu~iu~n~~~~u~~~~~~ri~l#n~nI~~~Imr~n~~o:iia"~~a~un~ulu 

1s t?'dni; id81lnr-ln ~rn~uljuuani~:mi~~ini~.iii~:lriia~uu 16 iidnin' u?bi~$o:~n~nlmu 
d d n  

nru:nrrunirn2uquamwi17n~ou ~~a:iani~uia~~onrru~:w"iiaronu~~iul:lriii~uou k i u ~ i  

i i un r~u Iu rnuc iu~nq~ i i~ ld~ inAn iw l~  f fa : i i i l~~~Inr tn i rd141l& 
mrdiumdin~iu~~llr~lt~uua~~~lnrcmrmu~r~w~l&'inem~nr~uuo~d~m~~u 

I J W  d i~IIrdr~uuo.ruin:n"onrrulumuciuinqi 6!.rlmncifJununirbmc; 

project variance = C variance of activities on the critical path 

oinii7~diq 41 variance uo;rmuqiuinqfoinniriq~ 2 I I~ inQn~uPnnt io ld6  



CRITICAL ACTIVITY VARIANCE 

A 413 6 

C 4136 

E 36/36 

G 6413 6 

H 413 6 

.'. project variance = 4/36 + 4/36 + 36/36 + 64/36 + 4/36 

= 112136 = 3.111 

Y 

'i%c~61 project standard deviation = 0 

tYinuy ~ i i i i nv~ :n i rn rz~ iu~ .~vo~ iaa i$o t i ida6d8!o~a~~ns~n i r~a 'n~1azn1r  
A d d 

nr:oiu~ai?liulrdnz (normal distribution) ~ ~ ~ ~ ~ i ~ n ~ i ~ j i n ~ ~ ~ ~ i o z i d o a ~ l n ~ ~ n ~ ~ ~ : i n r o ~ s a n i  15 

~dnif i lonin 50% 1~~zrn i~dioz i~u~~ns~ni roz in8!oa ' i# in~i  15 iii(~i6~naiudioriifiuiiin'u 
a d 9 ) w  

50% idunir k~un~nyonnir lnrtn~rmioJm"a~ri i~~o~~~rwriu~o lonin~lnran~s6~ri~~oniuloa 
Y 

16 8dmi~dmi~n i f~~d iv i@9~ i~ i#o~b ida6n~o  ~~:$uoz~nijRlsqqiuSuifiaiudiozi8udoziiimvu 
1 4.4 

iviiln ifmuiromlAInunirmii z i~a"ai.rmiwumnodl8 normal curve $uq 

1 z ~i lU2Ol l6%6 

z = onidnitmrtiimum - i2nidmnni.r 



4 4 4 
n~n33N$~~38n0n33N61aa9 (Dummy Activities) 

Dummy activity i~uiionrruiino~dau~~duiin::'liI~~aaiIunirii~~'unir I U I ~ ~  

nkiiiflub.rfi ~donz~uo'siianrrud&o~~i~ar~uriou i i o n ~ ~ u i o ~ ~ ~ u z A ~ i i l u n ~ ~ I X  

~ ~ o u ' i a ~ u l ~ r ~ n i ~ 6 i o ' f i u n n 1 a : : n i ~ 0 1 n i ~ ~ ~ n ~ a o c i 1 ~ u i ~ ~ i ~ u  1~ulumsm~ounf m 
A' imAo6iimc (iianrru D) oz8uI~o~ihTnl tn i r  B (diunuun::wiiqm) iimfaunz hdou'lu 

i~duur9uiiiionrru D orAu'ICiioid~~~anm B iinriionrru A (nfialrqdnzd) riimfa mduu 

T n r t i i u a z i i i ~ i l q r n i i o z ~ ~ u u ~ n a ~ o ~ i ~ ! ~  ~d1rj~ujirmuriyil~widdoioo~~~uu~n~~tBooJ oinpR 
A Q III~R O 4qo:: i i i~l~n~~ 2 ~nn4oinpm Q Idjm O l1nuiion33u B 111:: A v.~ozlii~fi-m~ 

J' 
riuau ci~h1doniiniduqilq~i~iqXu Z~Bio9nh4 dummy activity "vuT~~tQ~u~n~r~Sut#uiUldJfli 

d e u p ~  @ 'Illpfi @ u h 6 i n u ~  t = o d o ~ i a ~ ~ 1 ~ u i i i i o n r 3 u  D Q Y ~ U ! # ~ O L ~ O F ~ O ~ ~ ~ U  A 

tm:: B m$asCi? q2dd 6 drznnu 

6 di?od1anl~~Lan.J~on~~o161%1~9~0dsii~910d 
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CRITICAL PATH METHOD (CPM) 

miu~na'ia~i"l9u~ii~ua~n"uoq PERT iia: CPM iw5aun"w iisn"ua3us53nir 

~inumr:u:iaais;ii~~uv~~~~da:n"~nrru %mu CPM K 1 ~ u ~ i a a i P ; i i ~ i u v ~ ~ i i i 0 : ~ 0 n s s 0 ~ ~ a " ~ 4 ~ ~  

F~IA%~-J ~in:~ii~u?n'nialnb~~?n (crash time) 6u&qudq?~qiu (crash cost) ~$?~hnlr;fln15 
d u  dU k r ~ ~ 1 ~ ~ ~ ~ ~ r i ~ d ~ 1 ~ ~ i ~ ? ~ 9 1 ~ d 1 ~ ~ i 1 l 4 d 1 u ~ ~ u d ~  ~nuijhmounis5insi:HRsu 



~ u n s i d ~ n r ~ n i s f i ~ u ~ u ~ o u u i n  m s ~ f i ~ ~ ~ n ~ h n o u 4 1 ~ d i ~ i d o ~ i ~ ~ i i i ~ ~ i u 1 ~  
d d . 4  d d s l  ~fir~ir~uulnuibun'il4diudou~~~itii1~uin i$an~iua:n~niia:sanisanm0~1~Z1dsiinsui~~ 

id~d(a199 (linear programming) 




