#+ PPERNDICES

The appondices are divided into two parts t appendix 1 and
sppendix 2. Appendix 1 eontains proofs of some regults used in chapters 1
wnd 2, Appendix % contains some useful computer programs. These programs
zra written in FORTRAN langusge and are tested and run on IBM 1620
sonputer aystenr attachad to the Electronic Data Processing Ceatre of the
University of Dombay., Results of some numerical exasples considered in
the thesis oan more efficiently be obtained with the help of these

programe and a computer,
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AEPENDIX 1. PROOFS OF 3OME RSSULTS
This appendix contains proofs of some results used in the thesia.
4. 1.1 To derive equations (1.20) snd (1.22).
From equation (1.19), we have
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«hish 1s equivalent to equation (1.22).
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The posterior distribution of x, ., given X, Xg, +.ep X 1is *
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ilso, the posterior distribution of x,,; is normal vith mean

48 ¢ ) / (ne1) aund variance (ne2) / (ne+i).

3. i.3 "To obtain results of poction 2.86.2.
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This distribution algso belangs to the inverted jamma density funotion.
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The mean and the variance of the powterior diatribution of A are
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34
7.1.9 To obtain results of seotion 3.6.4.
Let X35 Xap eces x, be a random sazple drawn from the binomial
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g oNDIX 2, SOME COMPUTER PROGIAMS

¥OHTRAN lenguange) which are used to solve the numerical exainples
¢ sneidared in the thesis,

1 3iM 1820 computsr systiea attached to the University of Bombay.

LR Y

1t employment smoothing problem. The prozram is as follows s

20

30

This appendix contains some computer programs (written in

PLOGHAM FOR THE PROBLEM OF CHAPTER 1

This prograa is written for the deterainistic production mcheduling

FOHTRAN PROGKAM FOil THY DaTHEAMINISTIC PRODUCTINN-SCHEDULING
SND SMPTOYMENT SMOOTHRING PROBLEM USING %, P, TLICHNTQUE,
pibehs DN (g, £x(00j, FKX(13), {10}, X0(10), FM{10,), FL(10)

rEAD 118, N, M, €O, C1, €2, H, P, (x{J), J = 1, N), X01

0 41 =1,M
1KX{1) = 0.0

« =1

10 T = 1,4

(1) =1

X)) - k(J)) 15, 15, 20
o= PAa(d) - Y(1))

G0 10 25

VT = R*(X(1) = R{(J))

i (X(1) - %01/ 30, 30, 35
GT = ca*(xo1 - (1))

W TO 10

These programs have been tested and run on

\
162
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10

115

120

125

130

133

169

140

aT = C1*(x(I) - X01)

FX(I) = ¥KX(I) +CO" X(I) VT < GT

PRINT 102, J, (X(I), I =1, W), (FXx(I), I = 1, M), XOL

PRINT 104

Db S XIa=, M

FXX(I) = rx(1)

DO 17 J =2, N

PRINT 103, J

PRINT 104

PRINT 107

PRINT 104

00 19y I =1, M

$(I) = I

IF(X(1) - K(JJ) 115, 115, 120
vr= P (@) - x(1))

GO TO 125

VT = H*(X(1) - 1.(J))

DO 140 K=1, M

10(K) = K

IF(1(1) - xo(X)) 130, 130, 135
GT = C2*(x0(X) -~ X(I))

GO TO 160

GT = C1*(x(I1) ~ x0(K)

FM(K) = FXX(K) «&£O" X(I) + VT « GT
CONTINUE

— g
P,
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210

220

19

135
17

102

103
104
104
107

116

TEMPX = FM(1)

ML = 1

DO 230 K = 2,4

IF(TMPX - PM(K}) 220, 220, 210

TEMPY = FM(X)

1 = X

CORTINUE

FX(I) = TEPX

0(I) = M1

PRINT 106, X(I), (FH(K), X = 1, Mj, FX(I;, XO(I;

CONTINUE

PHINT 104

DO 155 I=1, M

FEX(1} = FX(I)

CONTINUE

FORMAT (1H1, 5X, 8HPZK1O D, 5X, I2 // S5X, 4HXREW, 5X, 9(4X, F6.2) //
5X, SHFX(I), 4x, 9(3X, F8.2) // 5X, 4HXOLD, 9 X, F6,2)

FORMAT( / 5X, 6HPER10D, 14 /)

FORMAT(SX, 99 (1H-))

POLMAT(SX, I3, 3X, 9F8.2, 2X, F8,2, 6X, 12}

FOKMAT (35X, 4HXNEW, 20X, SHFX(I), 58X, 4HXOLD)

FORMAT(214, SF6.2/4F6,2, 5X,F4,2)

END
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This prograz is suitable Iar a problem with » saximum demard of
(i units and o aaximum of 10 periods. However, by making suitable changes
ir. the DIMERSION, R3AD, PRINT and FORMAT statements, the problems of

71i ther order can be solved with the help of the sams proxram.
i ta PoOGEAM FOR THe PROBLEM OF CHAPTEK 2

This program is written (or obtaining a decision procedure for

ax.onantial distribution, The prograx i3 as [ollows @

sORThAN PHOGHAM POR TH. KISK FUNCTION USING D,P, ToCHNIQUE
50 hido 105, AK, UM, UN, C
A =21
T Ir(C~{ak™ UM™ 2,/{(UN=1.)"" 2% (AN+UN=2.)ss 10, 13, 15
10 4N = AN + 1.
G TO 7
15  PRINT 106, AK, UM, UN, C, aX
PrINT 108
PRINT 109
FRIRT 111
FRINT 109
il = Q.90
45 Al = AL«
A2 = AK" UM™® 2/({UN=1.)"" 2" (AN+UN-2, )} *
1¥{a2) 30, 18, 18

18 IF{a1-a2) 20, 30, 25



25

20

30

3o

40

105

106

108
109

111

112
113
114

116

PRINT 118, AN, Al, A2, A2
G0 TO 3%

PRINT 118, &N, 41, A2, Al
GO TD 3%

PRINT 114, Al, A1, A2, A?
Al = A2

AN = AN=1

IF (AR) 40, 45, 45

PRINT 109

PRINT 116

4 TO 50

POKMAT (4F6,2)

166

FORMAT(1nL, SX, SHK =, F6.1, 35X, 3HMU =, F6.1, 5X, 3NV =,F6.2, 51,

2HL =, F6.2, 35X, ZHN =, F6.2/)

FORMAT(/9X, 4THDZCISION PHOCLDULE FOK EXPOKYNTLAL DISTIIBUTION/)

FORMAT(SX, T5(1H~))

FOKMAT (5X, 14N, 53X, 10HIaC+F(N+1), 5Y, 30HII=K*MU** 2/((NU-1}**2
*(NeNU-2)), 95X, 9HMIN(I,II), 5X, BHDECISION)

FORMAT(S5X, F4.1, 5X, F6.3, 18X, F§,2, 12X, 1HT)

FORMAT(SX, Fé.1, 5X, Fe.2, 19X, F6.3, 18X, Feé.d, 12X, tHC)
FORMAT(SX, F4.1, 5X, F&.3, 19X, 78,2, 18X, K&, ¢, 12X, MT/C.
FORMAT(SX, 43HT = TEAMINATE AND TAXI G*(X) = (SeM!)/(ReNU-2,/

3X, 32HC = CORTINUE FUATHREK WITH 4 SAMCLE)

END



The folloving notations are used here Lor the purposs of writing

*he proprem 1

Ak =
My =
oo
4N =

X

/*\
)

N

ny 30 TO 30 statement in the above program is included to help to

spuain rosults For diffarent seta of values of K./u y 2 ad €, The

i@ prozram ¢an be used to obtain results for differert distributions

cw making

=ta tement

suiteble changes in the stateaents such as READ, PiHINT, FORMAT,

numbered T and the statement for calculating the value of A2,

‘743  PROGHAM i Tudn PROBLZM OF CHAPTEK 4

The program 1s written for the alngle - product warehousing problea,

o prozrem 18 as (ollows

FORTHAN PROGIGHM ¥OR SINGLE « PRODUCT JAKCHOUSING PROBLIM
DIMENSION xx(12}, YY(12), 3{13), P{12J), R{12), D{12)
ueab 101, (5(I;, P(1), 1 = 1,12)

nZAD 104, H, W

CRINT 103

FEKX = Q0,0

K 5 I=1,12

PRINT 108, I

M = g,0



10

15

20

30

40

101

b s 0.0
t{I) = 3,0

L{1i)

i
(.,
L ]
o

¥E(Ij=s Q.0
1Y{I/= 0.9

Fx = 0.0

FX w FX + YY(D)"(S(T)eH) = XX(I}™(P{I) + H) + FKX

Pol¥T 105, Fx, TY(I), 1x(I)
1i (rx-H, 25, 25, 20

B = iX

i{I) = (1)

p(1) = YY(1)

1x{1) = xx(1) + 1.0

YY(I) = YY(I) « 1.0

IF (XX{i; - <M, 30, 30, 33
IF(YY(I) = XM) 15, 15, 35
X =B

XX(1) = k(1)

1Y(1) = (1)

XM = XM + 1,0

IF(XM=i) 10, 10, 40

PRINT 10R, FX, XX(1), YY(1)
FEX = FX

CONTINUE

FORMAT (2F8.2)

1oy



302  FORMAT(SX, 15HOPTIMAL PLOFIT = , F10.4/3X, 28HOTIMAL PUHCHASE
1 CUANTITY = , Fé.2/5X, 25HOPTIMAL 3ELLING QUANTITY =, Fé.2)

103 FORMAT (5X, $SHSOLUTION OF THE JALEHOUSING PROBLEM,

106 FORMAT(2F4.0)

105  FOAMAT(3X, 3F8.2)}

106 FORMAT {/5X, 6H PExIOD, SX, 14 /)

END

Titla program bas been written lor a 12 period warehouaing problem.
- meavar, wilh sultable changus 1o svatements guch as  LIHIWEINN, UdAD,

2w W ndaT and in Do ~ loop, the problews of higher order cuh be solved

sing The sude prograii.
Jiied PoOGHAM FOK THe PROBLAM (b CHAPTER 5 SBCTION 2

The prograsm Lor detarminiag Lhe critieal path length using

pvi-amle prograswming technigue iy ziven below 3

DIMINSION T(25,25), ¥1{(25%), FM{23,, T1(2%, 25,, a1(25), AJ(25)
iAD 101, N, ({T{I,3), & = 1,084, I = 1,N)
PRI 113
DO 9 I=1, W
¢ s, (r{I,3), 3 = 1,8)
rHINT  1J6
D0 %I =,N
J =l

X =]

Y

i
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IF(I(1,d} « 1,0/ 10, 13, 10

15 Su{{) = - 1.0

G T 20
W Yy = T(1,J)
i1 ad
20 AX(X) = 1
MT) =T
5  COWNTINYG
Mooy
PLINT 1J7, M
PR INT 108
FRINT 102, (AI(K), K = 1,N)
SnINT 108
PnIa? 103, {(FLl{Kksy K = LNy
FRINT U8
FRIRT 104, (AJ(K), k = 1,N)
1X 00211 =1,N

K21 J = 1,NR

21 Ti{1,J; = 0.u

)25 1 = 1,N

Jay

30 T = 1,N

TP {T(I,d) + 1.0} 33, 40, 33

15 IF(1(X; » 1.0) 45, 40, 45



45

71

62

72

61

o0

58

TU(1,d, = FL(8) « T7(1,d)
GO 10 42

T1(1,J,) = -1.0

K= Koy

IF(k=-K; 30, 30, 25
CONTINLE

CONTINUR

D0 50 I = 1,N

K=1I

J =1

IF(T1(1,37 « 1,0) 61, &2, 61
J=J .1

I6{J=Ny 71, 71, 72
FM(K) = -1,0

J2 = w1,

G0 TO 56

FM(k) = T1(1,d)

J1 = 3

wd 35 J = Jl,N
r(FM(K) - T1(L,3)) 60, 60, 5%
rm{z) = TI{1,J)

J2 = J

£ ONTINGE

M{K) = J2

sI(K) = 1

171



50

65

81

¥

90
101
1752
103

104

GONTINUE

M=M+ 1

PRINT 107, M

PRINT 108

PRINT 103, (AI{K), X = {,N)
PRINT 108

PRINT 103, (FM(X), K = 1,N}
PRINT 108

PRINT 104,(AJ(K), Kai,N)
PRINT 108

K=1

IP(FM(K) - F2(x)) BO, 75, 80
K = Kasy

IF(X~N) 85, 8%, 90

K=1

F1(K) = ¥M(K)

NS |

iF (k=-N) 81, 61, 95

2 = N2

IF(M=N2) 103, 100, 9

STOP

FORMAT (147 (2016, 1)

FORMAT (52, 1HI, 5X, 14F6.0/,
rOnMAT (8K, SHYM(KJ), 14r6.1/,

CPOMAT (9K, Lid, 5K, 14r6.0/



106 FORMAT (3X, 28HSOLUTION OF THE PERT PRODLEM)
17 FORMAT (/// 5X, 16 HIT=RATION NUMBUR, 5X, I4)
108  FOUMAT (5X, 90(1H=))

111 FORMAT (5X, 14F6.1)

112 FOEMAT (5X, 13BSIVAN MATRIX)

ENL

4 nolwork with e maximum of 25 eventa can be asolved with this
wyzreme Suitable wodiflcations in DIMENSINN, hidD, PRINT and FORMAT
sLatoments will help to solve the problenss of hiher dimensions. Further,
thiv oapaclty reatrietion of the computer is to be taken into account

M 1le introduaing these modif'icationa,



