APPENDICES

Appendix-A

Derivation of expression for E(ti/T)

E (%‘) can be computed as

t; and Z;‘zl t; are independent random variables.
J#i

Where t; ~Gamma(1, 1/9 ) and Yj.1t; ~ Gamma(n — 1, 1/‘9)

J#i
Let x=u+v,y=v
Joint distribution of u and v = Joint distribution of x and y.

joint distribution of x & y

conditional distribution of y/x = Marginal of x

U~Gamma(1, 1/9)
_ 1 _v/0
fy(v) - ge

u~Gamma(n—1,1/,)

95



e—u/Gun—Z
9w =

n_len—l

le—V/G e~ u/0yn-2 e~ ((W+v)/6), n-2

: _
f(u, v) - Fn_len_l Fn_lgn

xX=u+v&y=v =>v=x-—y

e—x/@ (x _ y)n—z
e

froy (0, y) =

joint distribution of x and y

conditional distribution of y/x = Marginal of x

B e—x/@ (x _ y)n—z Fnen
- r,_,0m e—X/8n-1

_ x=ytm- D)
xn—l

:n—l (x—y)n_z

X X

n

—1 Yine
fyox @) = X (1—;)7‘2 ; 0< y < x

Conditional distribution of (¢;|T = t) is given by p.d.f

-1 n-2
f(Ti|T)()’)= nT(l—%) ;0<y<t.

t

E(ti/T) =f n;1(1—X)Hydy

o t t
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%zz = dy = tdz

1
E(ti/T) = ttn — 1) f (1-2)""zdz
0

[T
=(n_1)tn1n

Tns,
_Fnt _ t
_nFn T on
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Appendix-B

C++ program to find optimum order quantity and total cost for the
presented model in Chapter-2

#include<iostream>
using namespace std;
#include<cmath>
int main ()
{
double cO0,ch,c,D;
double n, tc, z;
cout<<"Enter wvalue of c0:";
cin>>c0;
cout<<"Enter wvalue of ch:";
cin>>ch;
cout<<"Enter wvalue of c:";
cin>>c;
cout<<"Enter wvalue of D:" ;
cin>>D;
z= 2*D*c0/ch;
Q=sqrt(z);
cout<<"Q="<<Q;
n= (l+sqgrt(l+4*z))/2;
cout<<" optimum Value n = "<<n<<endl; // :optimal
order quantity.
tc=c0*D/n+ D*c + (n+D)*(ch/2);
cout<<"total cost= "<< tc;

return O;
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Appendix-C

Using this program we can find optimum inventory level and total cost
model developed in Chapter-3

#include<iostream>
using namespace std;
#include<cmath>
int main ()
{
double c¢0,ch,c, theta;
double n,etc,nl,n2,el,e2;
cout<<"Enter wvalue of c0:";
cin>>c0;
cout<<"Enter value of ch:";
cin>>ch;
cout<<"Enter wvalue of c:";
cin>>c;
cout<<"Enter value oftheta:" ;
cin>>theta;
nl=8%* (c0+c)/ (theta*ch) ;
n2=sqgrt (1+nl) ;
n=(1+n2)/2; //n : optimal order quantity.
cout<<"value of n = "<<n<<endl;
el=(cO+n*c)/ (theta* (n-1));
e2=(n+1) *ch/2;
etc=el+e2;
cout<<"Expected total cost = "<<etc;

return O;
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Appendix-D

Using this program we can find optimum inventory level and total cost
model developed in Chapter-4

#include<iostream>
using namespace std;
#include<cmath>

int main ()

{

double c0,cl,c2,c,k,theta;
double nl,etc,sl,s2,ml,m2,p,q,dl;

int n;

cout<<"Enter the value of c0 : ";
cin>>c0;

cout<<"Enter wvalue of cl : ";
cin>>cl;

cout <<"Enter value of c2 : ";
cin>>c2;

cout<<"Enter value of c : ";

cin>>c;

cout<<"Enter the value of theta : ";
cin>>theta;

cout<<"Enter the value of k :";
cin>>k;

p=(cl* ((k*k)+k=-1) - c2*k*(k+1)- 2*((cO+c)/theta))/cl;
cout<< "value of p="<<p<<endl;
g=(c2*k* (k+1) - cl*k*(k+1) - 2*(cO+c)/theta)/cl;
cout<< "value of g="<<g<<endl;
sl=sqrt (-p/3);

cout<< "value of sl="<<sl<<endl;

s2=sqrt (-3/p);

100



cout<< "value of s2="<<s2<<endl;

dl=3*q/ (2*p);

cout<< "value of dl="<<dl<<endl;

ml= s2*dl;

cout<< "value of ml="<<ml<<endl;

m2=(1.0/3.0) *acos (ml) ;

cout<<"mz2 = "<<m2;

nl = 2*sl*cos(m2);

cout<<"value of nl ="<<nl;

n = round(nl+0.5);

cout<<" n="<<n;

etc= (cO0+(n*c))/ (theta*(n-1)) + cl*(n-k)* (n+k+1)/(2*n)
+c2*k* (k+1) / (2*n);

cout<<"expected total cost ="<<etc<<endl;

return 0;
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Appendix-E

Using this program we can find optimum inventory level and total cost
model developed in Chapter-5
#include<iostream>
using namespace std;
#include<cmath>
int main ()
{
double c0,cl,c2,c,t0, sum,term;
int x,73;
float theta,n,lm;
double el,e2,e3,ed,eb5,eb;
double suml, sumZ2;
double etc[100];
etc[0]= 15000000;

cout<<"Enter the value of co : ";
cin>>c0;

cout<<"Enter wvalue of cl : ";
cin>>cl;

cout<<"Entert wvalue of c2 :";
cin>>c2;

cout <<"Enter value of c : ";
cin>>c;

cout<<"Enter value of theta : ";
cin>>theta;

cout<<"Enter the value of t0 :";
cin>>t0;
Im=t0/theta;
cout<<"value of lambda ="<<Im<<endl;
n=2;
J=1;
do
{
el = (cO0 + n*c)/(theta*(n-1));
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e2 = n*lm* (c2-cl)/ (n-1);
e3 = c2*(n+l)/2 ;

term = 1;

sum =1;

for (x=1; x<=n; x++)

{

term *= 1lm/x;

sum += term; // compute kn
}

cout<<"sum = "<<sum;
suml=0;

suml= lm* (1-term/sum) ;
ed= (c2-cl)*1m*suml/ (n-1);
e5 = (c2-cl)* suml/ (2*n) ;

sum2=suml+ (lm*1lm) * (1- (term+term*n/1lm) /sum) ;

cout<<"suml= "<<suml <<" sum?2 = "<<sum?2;

e6 = (c2-cl) *sum2/ (2*n) ;

etc[j] = el - e2 + e3 + ed - e5 - e6;

cout<<"n = :" << n <<" "< " E(tc): "<<etc[jl<<endl;
cout<<"el = "<<el <" e2 = "<<e2<<"e3d = "<<e3<<endl;
cout<<"ed= "<<ed<<" e5 = "<<eb<<" e6b = "<<eo6<<endl;
n++;

Jt++;

}

while (etc[j-1]<etc[]j-21):;

n=n-1;

cout<<"optimal value of n = "<<n-1<<endl;

return 0 ;
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Appendix-F

Using this program we can find optimum inventory level and total cost

model developed in Chapter-6

#include<iostream>

using namespace std;

#include<cmath>

int main ()

{

double c0,cl,c2,c,alpha, theta;
int x,7;
double p,term,n, el,e2,e3,ed,e5;
double suml, sum2;
double etc[100];
etc[0]= 15000000;
cout<<"Enter the value of c0 : ";
cin>>c0;
cout<<"Enter value of cl : ";
cin>>cl;
cout <<"Enter wvalue of c2 : ";
cin>>c2;
cout<<"Enter value of ¢ : ";
cin>>c;
cout<<"Enter the wvalue of theta : ";
cin>>theta;
cout<<"Enter the value of alpha :";
cin>>alpha;
n=2;
J=1;
p=theta/ (alpha+theta) ;
do

{

el (cO+ (n*c) )/ (theta* (n-1));

e?

(c2-cl) *n*alpha/ (theta* (n-1));
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e3 = c2*(n+l)/2.0;

term = 1 ;

suml = 0;
for (x=1; x<=n; x++)

{

term *= (1-p);

suml += x*term;

}
Suml *= p/ (l-term* (1-p)):
cout<< "term="<<term<<" suml="<<suml<<endl;
ed = (c2-cl)*alpha/ (theta* (n-1)) *suml;
term=1;
sum2=0;
for (x=1; x<=n; x++)

{

term *=(1-p);

sum2+=(x*x*term) ;

}

sum2*= p/ (1-(term* (1-p)));

cout<<"term = "<<term<<" sum?2 = "<<sum2<<endl;

eb= (c2-cl)/(2*n) * (suml+sum?2) ;

etc[j] = el - e2 + e3 + ed - eb;

cout<<el<<" "<<e2<<" "<<e3<"  "<<ed<" "<<endl;
cout<<"n = :" << n <" "<< " E(tc):”<< etc[j]l<<endl;
n++;

J++;

}

while (etc[j-1]l<etc[]j-21);

n=n-1;

cout<<"optimal value of n = "<<n-1<<endl;
cout<<"value of etc ="<<etc[]-11;

return 0 ;
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