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APPENDICES 
 

Appendix-A 

Derivation of expression for E(ti/T) 
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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 c0,ch,c,D; 

  double n,tc,z; 

  cout<<"Enter value of c0:"; 

  cin>>c0; 

  cout<<"Enter value of ch:"; 

  cin>>ch; 

  cout<<"Enter value of c:"; 

  cin>>c; 

  cout<<"Enter value of D:" ; 

  cin>>D; 

  z= 2*D*c0/ch; 

  Q=sqrt(z); 

  cout<<"Q="<<Q; 

  n= (1+sqrt(1+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 0; 

 } 
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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 c0,ch,c,theta; 

  double n,etc,n1,n2,e1,e2; 

  cout<<"Enter value of c0:"; 

  cin>>c0; 

  cout<<"Enter value of ch:"; 

  cin>>ch; 

  cout<<"Enter value of c:"; 

  cin>>c; 

  cout<<"Enter value oftheta:" ; 

  cin>>theta; 

  n1=8*(c0+c)/(theta*ch); 

  n2=sqrt(1+n1); 

  n=(1+n2)/2;  //n : optimal order quantity. 

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

  e1=(c0+n*c)/(theta*(n-1)); 

  e2=(n+1)*ch/2; 

  etc=e1+e2; 

  cout<<"Expected total cost = "<<etc; 

  return 0; 

 } 
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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,c1,c2,c,k,theta; 

  double n1,etc,s1,s2,m1,m2,p,q,d1; 

  int n; 

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

  cin>>c0; 

  cout<<"Enter value of c1 : "; 

   cin>>c1; 

   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=(c1*((k*k)+k-1) - c2*k*(k+1)- 2*((c0+c)/theta))/c1; 

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

   q=(c2*k*(k+1) - c1*k*(k+1) - 2*(c0+c)/theta)/c1;  

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

   s1=sqrt(-p/3); 

   cout<< "value of s1="<<s1<<endl; 

   s2=sqrt(-3/p); 
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   cout<< "value of s2="<<s2<<endl; 

   d1=3*q/(2*p); 

   cout<< "value of d1="<<d1<<endl; 

   m1= s2*d1; 

   cout<< "value of m1="<<m1<<endl; 

   m2=(1.0/3.0)*acos(m1); 

   cout<<"m2 = "<<m2; 

   n1 = 2*s1*cos(m2); 

   cout<<"value of n1 ="<<n1;  

   n = round(n1+0.5); 

   cout<<" n="<<n; 

   etc= (c0+(n*c))/(theta*(n-1)) + c1*(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,c1,c2,c,t0, sum,term; 

  int x,j; 

  float theta,n,lm; 

  double  e1,e2,e3,e4,e5,e6; 

  double sum1, sum2; 

  double etc[100]; 

  etc[0]= 15000000; 

  cout<<"Enter the value of co : "; 

  cin>>c0; 

  cout<<"Enter value of c1 : "; 

  cin>>c1; 

  cout<<"Entert value 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; 

  lm=t0/theta; 

  cout<<"value of lambda ="<<lm<<endl; 

  n = 2; 

  j=1; 

  do 

   { 

    e1 = (c0 + n*c)/(theta*(n-1)); 
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    e2 = n*lm*(c2-c1)/(n-1); 

    e3 = c2*(n+1)/2 ; 

    term = 1; 

    sum =1; 

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

    { 

     term *= lm/x; 

     sum += term; // compute kn 

    } 

    cout<<"sum = "<<sum; 

    sum1=0; 

    sum1= lm*(1-term/sum); 

    e4= (c2-c1)*lm*sum1/(n-1); 

    e5 = (c2-c1)* sum1/(2*n) ; 

    sum2=sum1+(lm*lm)*(1-(term+term*n/lm)/sum); 

    cout<<"sum1= "<<sum1 <<"  sum2 = "<<sum2; 

    e6 = (c2-c1)*sum2/(2*n); 

    etc[j] = e1 - e2 + e3 + e4 - e5 - e6; 

    cout<<"n = :" << n <<"  "<< " E(tc): "<<etc[j]<<endl; 

    cout<<"e1 = "<<e1 <<" e2 = "<<e2<<"e3 =  "<<e3<<endl; 

    cout<<"e4= "<<e4<<"  e5 =  "<<e5<<" e6 = "<<e6<<endl;   

    n++; 

    j++; 

   } 

   while(etc[j-1]<etc[j-2]); 

   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,c1,c2,c,alpha,theta; 

  int x,j; 

  double p,term,n, e1,e2,e3,e4,e5; 

  double sum1, sum2; 

  double etc[100]; 

  etc[0]= 15000000; 

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

  cin>>c0; 

  cout<<"Enter value of c1 : "; 

  cin>>c1; 

  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 alpha :"; 

  cin>>alpha; 

  n = 2; 

  j=1; 

  p=theta/(alpha+theta); 

  do 

   { 

    e1 = (c0+(n*c))/(theta*(n-1)); 

    e2 = (c2-c1)*n*alpha/(theta*(n-1)); 
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    e3 = c2*(n+1)/2.0; 

    term = 1 ; 

    sum1 = 0; 

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

    { 

     term *= (1-p); 

     sum1 += x*term;  

    } 

    Sum1 *= p/ (1-term*(1-p)); 

    cout<< "term="<<term<<" sum1="<<sum1<<endl; 

    e4 = (c2-c1)*alpha/(theta*(n-1))*sum1; 

    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<<"  sum2 = "<<sum2<<endl; 

    e5= (c2-c1)/(2*n)*(sum1+sum2);  

    etc[j] = e1 - e2 + e3 + e4 - e5; 

    cout<<e1<<"  "<<e2<<" "<<e3<<"  "<<e4<<" ”<<endl;                                   

    cout<<"n = :" << n <<"  "<< " E(tc):”<< etc[j]<<endl;                      

    n++; 

    j++; 

   } 

   while(etc[j-1]<etc[j-2]); 

   n=n-1; 

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

   cout<<"value of etc ="<<etc[j-1]; 

   return 0 ;    

 } 

 


