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'j~tJ~l1ftlfll~fll'jru (Expected time. OJ) 'lJtl'l'I'J1n1lm'i'lJ

ES(Early Start), EF(Early Finish), LS(Late Start), LF(Late Finish) lIft~

TF(Total Float) 'lJtl'l'I'Jfln1lm'i'lJ

I~U'I'mlfl(]~ (Critical Path) lIft~fi{)m'j1Jlfl(]~ j~tJ~l1mi'l111J~'lJtl'l1m'lfll'j~filulruM
1l1fl1f1H'liltJ (Te)

fillntJ'I1UU1J1f1'j!lU (Standard Deviation, Sj ) 'lJtl'l n1lm'j1Jifl(]~

filflll1JlIunJnu (Variance, V j ) '1J eNn1lm'j1Jlfl(]~

l11f1l11J,j11l~lrJu~1m'lfll'j1l~1I11ll((~t)flltJ1u 50 ;·u (Ts=50)
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F C
G 0
H 0
I B,E
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2)

3)

4)
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'j~tJ~l1ftl

a m b

6 9 12
4 7 8
14 17 20
7 10 13
3 5 9
13 18 25
12 15 18
10 14 16
9 11 12
17 20 25

Mean Variance SD

.A
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STANDARD STATISTICAL TABLE~i

1. Areas under the Normal Di stribut;i.Qn

The table gives the CUlulative probability
up to the standardised nonal value z
Le. z

f -l-exp(-~Z2) dZ
P[ Z ( z ] = /2r

-til

d I

0

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5159 0.5l99 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5187 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6168 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6'736 0.6772 0.6808 0.6844 0.6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7·;22 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7".'34 0.7764 0.7794 0.7823 0.7854
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8(123 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8;:89 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8~31 0.8554 0.8577 0.8599 0.8621.
0.88301.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8/49 0.8770 0.8790 0.8804

1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8S44 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9535 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9H4 0.9750 0.9756 0.9761 0.9767

2.0 0.9773 0.9778 0.9783 0.9788 0.9793 0.9718 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9812 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9865 0.9868 0.9871 0.9874 0.98/8 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.991)6 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9924 0.9927 O. 99:~9 0.9931 0.9932 0.9934 0.9936

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.99,6 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.991,0 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 O. 99~'0 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.99',8 0.9979 0.9980 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.99!4 0.9985 0.9985 0.9986 0.9986

z 3.00 3.10 3.20 3.30 3.40 3.:0 3.60 3.70 3.80 3.90
P 0.9986 0.9990 0.9993 0.9995 0.9997 0.99S8 0.9998 0.9999 0.9999 1.0000
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TF-TF=

2,0,0 2,0.5,0

2'i
lk.A 0

I-- 4

V
8 r- 4 l-r-: 2,0,011

TF= TF=
TF~ /e--- ~ e---

2,0.5,0 2,0.2,0 2,0,0
TF=

B F H

e--- 6e---\ 10 8 --

TF= TF= TF= F

S 2,0.25,0
G 2,0,0

- 16e---~ K
I-- 10,----

TF=
2,0,0

2 °° TF= Resource:R1,R2,R3
~ C ' ,

activity- 2 J
t-- duration r---

6
I--

TF= -

Il'Hlnnrumrllfil'1'l ~'1fifl'hJrl'

I. ES(Early Start), EF(Early Finish), LS( Late Start), LF(Late Finish) II":: TF(Total

Float) 'Ufl'l'l'lflflllfl'i'j'lJ

2. 1~'U'I11'11fl(]~ (Critical Path) 1l"::flllfl'i'jlJlflfJ~

3. ll'lI:uU'U~'1fl1'jlhn'UmJ1Jll'Yi'l (Bar Chart) 'UeN lm'lfl1'j'~lrt~'1'11fVlUlfl'i''Ufl'iru~'1rl'

a. ~'1fl1'j'Vil'11'Ullff~'1RI 'Ufl'llm'lfll'j'f11l.rr'Ul~lJ'Il'Ul~l~-er~'Ue'lflllfl'i'jlJ (Early Start Date)

b. ~'1fll'j'Vil'11'Ullff~'1RI 'Ufl'llm'lfl1'j'mlj'l'Ul~lJ'Il'U·h~-er~'Ufl'lflllfl'i'jlJ (Late Start Date)

c. ~'1fl1'JVil'11'Ullff~'1RI 'Ufl'llm'lfl1'j''\11flU~lJ1ru'Ufl'l RI li~l'Ul'U~lfi~: RI~6

d. ~'1fll'j'Vil'11'Ullff~'1R2'Ufl'l1~'j''1fll'j'mJJl'Ul~lJ'Il'Ul~1~f!~'Ufl'lflllfl'i'j'lJ (Early Start Date)

e. ~'1fl1'jVil'11'Ullff~'1R2'Ufl'llm'lfll'jflll.J'r'Ul~lJ'Il'U~li~f(~'Ufl'lflllfl'i'jlJ (Late Start Date)

f. ~'1fll'jVil'11'Ullff~'1R2'Ue'llm'lfll'j''\1lmnlJlru'Ufl'l R2 li~l'Ul'U~lfi~: R2~1

g. ~'1fl1'j'Vil'11'Ullff~'1R3'Ufl'llm'lfl1'j'f11JJ1W~lJ'Il'UI~, ~f(~'Ufl'lfillfl'i'j1J (Early Start Date)

h. ~'1fll'j'Vil'11'Ullff~'1R3'Ufl'llm'lfll'j'f11JJl'Ul~lJ'Il'U~11\f!~'Ue'lflllfl'i'j'lJ (Late Start Date)

l. ~'1fll'jVil'11'Ullff~'1R3'Ufl'l1m'lfll'jmf1ll~lJlru'Ufl'lR3 li~l'Ul'U~lfi~: R 1~2
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'1Hl-fffl C1 · .

ID .

151120210

h-:l-:lHl
Al'1JUtl-:l'tJtJ-:ltrtl'f06ff1N ( ,Y1/111Ul.) Supply

I, '1'I 2 {'j ill 3 4 (i'1U.lJ.)
~ ~ ~II

2 12 7 I 9 20 25

3 4 14 I 16 18 10

Demand (nu.u.) 5 15 i 15 15 50

\I-.l~''Ult)jl1lfll'j'IJ1.Hf-.l~tJ'j::l1iJ~~''1~ llC1::ihi,'IJ'Uff-.l~-.ll1lJl'1l1J'Ul'Vh'hHlll North west corner method, 11l

Least cost method I'YiVUtlUlll Vogel Method
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UU J 'I 1 HYI U ..... I 1 Id6b1UIIot-J IYldl' Idlil If 1ot-JJ.JbIUrl~IU 61rl11 Idlbr.y~ .. • ,." '''b'lrll-ll ,,. ....~ 1<hI Ir'dll l<fll d 1<hIJ.Jblurl~'U oJ <hIlr, .. " , ..

.. .:, tI~ .: ., 9 tI~ il .'i 1 ",.,.. 9 ..
rHl fll~I'l'nJfIl ru fll~I'l'nJmllJl'lJ1N1~l'UfllH111\l Utl~ f11~ ~u ~.,j1JlrJ ~rJlJ'lJfl'l"l\llHUll'Ufll~ltlflfllJWI~fll~

.. d.. ~ d .'i ~ ~.. "I'''' ~ 9 .,
flfl mllJlYllJ1~f11 'Ufll~tl~fl11lJllYrJ.,j\llflfll~~lJ,,!~1 fll~'U1 II ~1 ~~UUlJf: .,jfl'U~U~l'H~ IlJ~ Utl~ ~fIlnfllJlYm'l"l 111

'Vh'U~~ii'UlIllftflfllJl~~fll~mllJtltlfl~firJ 1~rJHi~ Analytic Hierarchy PRocee (AHP) uuu

Geometric means method 1~rJhrl~rJ'Uu~'Uir.,jfl1~~l'Iii'U1\lmlJl1jlflAHP Utl~lllfll~ilml~li'i1.,jIl1~~tl1'U

.. 1 ~., il tI'" '" 0 ~ d"l" d., ., '" 9 .. ~
mnnnn ~rJfllffrJ'lJfllJtl\llflm~l.,jlY~ I ~ rJu~'VwumllJlYlf1ru'VI 1~\llflfml flU'lJfllJtl\llfl~I'lW1'll'lru l'Ufll~1Iml:;l1

'U 'I U 'U 'II U

~1.1~51 'l1'1JL~1 5~lJlJiJfl\ltr1J.pr~ IV1~'bj~ 5flL~fllJ~.fll'W

~1.1~51 1.00 3.00 2.00 2.00
'l1'1JL~1 0.33 1.00 0.25 0.25
5~lJlJiJfl\l tr1J.nr~ LV1G] 'l)j~ 0.50 4.00 1.00 0.50
5flL~fllJ~.fll'W 0.50 4.00 2.00 1.00

LWlJ LiilJ\l161 I

~1.1~51 Altl-rlJ 61H:j ~fU1J1'fi'~
LYllJAltl-rU 1.00 0.33 0.20
L1I1J\l1616151":1 3.00 1.00 0.33
t1-rutlNill £J 5.00 3.00 1.00

LWlJ L1I1J\l161

'l1'1JL~1 Altl-rU 6151":1 t1tutl1\1illl.l

LYllJAltl-rU 1.00 7.00 5.00
L1I1J\l1616151":1 0.14 1.00 0.33
t1tutl1\1ill £J 0.20 3.00 1.00

5~UUiJ ae tr1J.l1r~LV1G} LWlJ L1I1J\l161
'l)j~ Altl-rU 6151":1 t1tutl1\1ill ~

LYllJAltltU 1.00 5.00 7.00
L1I1J\l1616151":1 0.20 1.00 3.00
t1-rutlNill £J 0.14 0.33 1.00

LWlJ L111.1\1161

5flL~fllJ ~m'W Altl-rU 6151":1 t1-rUtl~\lill u
LYllJAltl-rU 1.00 5.00 7.00
L1I1J\l1616151":1 0.20 1.00 3.00
t1-rutl~\lill£J 0.14 0.33 1.00

16
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']j'tl-ffflft .

ID .

!II GI I II iI I 0 d QJ QJ.:::t , ill iI ,Q, QJ II.... GI 'lI 0 !II
l1tl 8 IUms f)tlff'i l'lff~~l'U1111J1l1JUll11'1 'V1 \N111~1']j'1J'I'l1 (J ~11\l1'l1J'i ~ 'V1 fj'i UIl11Jl urmms ff'i l'lff~ ~l'U llft~

'i 0 • '" 1'" • 1 '" ~.I 1'.1 ~ • '" .~fI'UU l~lJtlll1U~'ili'11i'11\ll'l 12,500,000 Ul'V1 tl1J1'l 'if)I'1TIJ IUtll'iu'i~11mli'11 1Jl1Uf)1J'ili'11tlIJ1'l1~1J111~IJ'I

J I QJ Clo " ~ ilQJ , tlCl a.1 ~ d""1 GI !II iI GI
l1Utl~f)Ull~U'V1l'lI'V1i'1Ui'1mlJ 'Utll'iUfj'iUll11Jl T ~~\ll'lfln\l~IJU'IItl'lu'i~f11~'ili'11m'lU l~IJ\l~ 1']j'~U'I'lU rums

o 1 "''i 1'" O/'i.1 ~"~,,,..l ~ ~ • "'.1 '"'V1l proposa 500,000 l.Jl'V111ft~1J ltltllff ~'11U 50/0 l~WiULIUUl1tl'lTiI']j'Lmtl'lllf)'i IUtll'if)tlff'il'lu'i~f)tlUmlJ

.e::u:::ld GI!II..A QJ ,~,,'" .,.''''T6'V1 1 l'lflmtl'l\lmltll'V1'1'1l'~hI'1U'I'l'U 500,000 Ul'VI IfJtllff ~'11U 50%

~",d ~ ",..l ~ • ~.. ..I ~ "'''' 'i 1'"
T6'V1 2 l']j'lmtl'l\lmltllllft~ ll11JtlIJ1'lft~m'lI']j'~u'VlU XOO,OOO l.Jl'V1 ltltllff ~'11U 70%

li~ 3 '~Ii'1rtl'l~m'l11i~'1'1l'~~U'VlU 1,200,000 l.Jlll1fJtllff1~'11'U100%

1~IJl~tl'U111,.Uf)l'ii.,~lfttlf)~i'UI111J1fitlMUll11J1ffl1Jl'illll'lfttl'lM 2 11l'vhSu fitll11f)'V1~fttl'lli~ 1 l1~tlli~ 2
'" '"

~1Jll1ftl ~tl'l'~li~ 3 l~tl ,,yMfil'lI~UJ1~11JffUJUJl ,,yll'llm'l'lhlJf) ml~ffU''illlft~Yl\ll'iflllil~i'UIl11JlT i'11'i
u u u

LffUtl proposal nfe11i l~IJYlIl1'iflll~l EMV mru~[{nw I'ViIJUtlUfl'iru~11ilff'Utl'llU Im~l11f1lfttlf)~Il~lffUtl

',y'i~1JiiHli'1rtl'l~f)'i'Uf)mltlff~l'l ~'t11M1~fil EMV A'If)rlll
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