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"�#��$�%�&'��( �(#�%���ก)"! ����� 2 �$��ก�	"*  '���� 

1. ��	�ก	�&�+�����ก�	������ �������!����
"�#��$�%�&'��(ก	"�&�+ �������ก�	   
��ก����	ก%���!�
����	�	
����%#�!&	�%���%*�%ก%#��ก� 

 

seminar=function(r,mu,varE){ 

time.start=proc.time() 

#set.seed(234) 

M=1000; k=4; alpha=0.05; nb=1000 

Dcount=rep(0,M); IBcount=rep(0,M); DB2count=rep(0,M); DB4count=rep(0,M) 

paIB=matrix(0,M,k-1); paDB2=matrix(0,M,k-1); paDB4=matrix(0,M,k-1) 

#------------------------------ Dunnett's T Statistics Table --------------------------------------- 

DT=matrix(0,5,3) 

DT[,1]=c(3,5,7,10,15) 

DT[,2]=c(8,16,24,36,56) 

DT[,3]=c(2.88,2.59,2.51,2.452,2.416) 

#----------------------------------------- Levene Test ------------------------------------------------ 

Test.var=function(X,k,r){ 

 Z=matrix(0,k,max(r)); Zbar=rep(0,k) 

for(i in 1:k){ 

   for(j in 1:r[i]){ 

         Z[i,j]=abs(X[i,j]-(sum(X[i,])/r[i])) 

   } 

   Zbar[i]=sum(Z[i,])/r[i] 

} 
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ZT=sum(Z)/sum(r) 

sumA=0; sumB=0; df=0 

for(i in 1:k){ 

     sumA=sumA+(r[i]*((Zbar[i]-ZT)^2))/(k-1) 

      df=df+(r[i]-1) 

} 

for(i in 1:k){ 

     for(j in 1:r[i]){ 

         sumB=sumB+((Z[i,j]-Zbar[i])^2)/df 

     } 

} 

L=sumA/sumB 

pvalL=2*pf(L,k-1,df,lower.tail=FALSE) 

return(pvalL) 

} 

#------------------------------------------- End of Levene Test ------------------------------------------ 

 

#--------------------------------------------- Stepdown Method ------------------------------------------ 

Stepdown=function(X,k,r,praw){ 

pb=rep(0,k-1); Tb=rep(0,k-1); countB=rep(0,k-1); Xbar=rep(0,k) 

SSE=0; df=0 

for(i in 1:k){ 

    Xbar[i]=sum(X[i,])/r[i] 

    for(j in 1:r[i]){ 

         SSE=SSE+((X[i,j]-Xbar[i])^2) 

    } 

    df=df+(r[i]-1) 

} 

MSE=SSE/df 
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for(i in 1:(k-1)){ 

     Tb[i]=abs(Xbar[1]-Xbar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+1]))) 

     pb[i]=2*pt(Tb[i],df,lower.tail=FALSE) 

} 

pr=praw 

for(i in 1:2){ 

   for(j in 2:3){ 

     if(pr[i]>pr[j]){ 

         temp=pr[j] 

        pr[j]=pr[i] 

        pr[i]=temp 

         tempb=pb[j] 

         pb[j]=pb[i] 

         pb[i]=tempb 

      } 

   } 

} 

if(min(pb)<=pr[1]) countB[1]=1 

if(min(pb[2],pb[3])<=pr[2]) countB[2]=1 

if(pb[3]<=pr[3]) countB[3]=1 

return(countB) 

}  

#-------------------------------------- End Stepdown Method -------------------------------------------- 

 

#----------------------------------------------- Begin Main --------------------------------------------------- 

for(m in 1:M){ 

Y=matrix(0,k,max(r)); YIB=matrix(0,k,max(r)); YDB2=matrix(0,k,max(r)); 

YDB4=matrix(0,k,max(r)) 

E=matrix(0,k,max(r)) 
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for(i in 1:k){ 

   for(j in 1:r[i]){ 

      E[i,j]=rnorm(1,0,sqrt(varE[i])) 

      Y[i,j]=mu[i]+E[i,j] 

   } 

} 

result=Test.var(Y,k,r) 

 

while(result>alpha){  

        for(i in 1:k){ 

           for(j in 1:r[i]){ 

               E[i,j]=rnorm(1,0,sqrt(varE[i])) 

               Y[i,j]=mu[i]+E[i,j] 

           } 

        } 

        result=Test.var(Y,k,r) 

} 

 

#------------------------------------- Find Dunnett's T statistics ---------------------------------------- 

 

D=rep(0,k-1) 

SSE=0; Ybar=rep(0,k); df=0 

for(i in 1:k){ 

    Ybar[i]=sum(Y[i,])/r[i] 

    for(j in 1:r[i]){ 

         SSE=SSE+((Y[i,j]-Ybar[i])^2) 

    } 

    df=df+(r[i]-1) 

} 
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MSE=SSE/df 

for(i in 1:(k-1)){ 

     D[i]=abs(Ybar[1]-Ybar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+1]))) 

} 

#----------------------------------------------- End Dunnett ---------------------------------------------- 

praw=rep(0,k-1) 

for(i in 1:(k-1)){ 

       praw[i]=2*pt(D[i],df,lower.tail=FALSE) 

} 

for(i in 1:5){ 

   if(DT[i,2]==df) Cval=DT[i,3] 

} 

#---------------------------------------- Begin Bootstrap loop ------------------------------------------ 

countIB=matrix(0,nb,k-1);countDB2=matrix(0,nb,k-1);countDB4=matrix(0,nb,k-1) 

tempY=rep(0,sum(r)) 

a=1 

for(i in 1:k){ 

   for(j in 1:r[i]){ 

      if(Y[i,j]!=0){ 

          tempY[a]=Y[i,j] 

          a=a+1 

      } 

   } 

} 

for(b in 1:nb){ 

#---------------------------------Created matrix for bootstrap data ---------------------------------- 

tmpIB=sample(tempY,sum(r),replace=TRUE) 

tmpDB2=sample(c(tempY,tempY),sum(r),replace=FALSE) 

tmpDB4=sample(c(tempY,tempY,tempY,tempY),sum(r),replace=FALSE) 
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a=1 

for(i in 1:k){ 

   for(j in 1:r[i]){ 

      YIB[i,j]=tmpIB[a] 

      YDB2[i,j]=tmpDB2[a] 

      YDB4[i,j]=tmpDB4[a] 

      a=a+1 

   } 

} 

conIB=Stepdown(YIB,k,r,praw) 

countIB[b,]=conIB 

conDB2=Stepdown(YDB2,k,r,praw) 

countDB2[b,]=conDB2 

conDB4=Stepdown(YDB4,k,r,praw) 

countDB4[b,]=conDB4 

}  

#-------------------------------------------- End loop Bootstrap ---------------------------------------- 

 

#------------------------------------- Find adjusted p-value of bootstrap --------------------------- 

prIB=rep(0,k-1); 

for(i in 1:(k-1)){ 

   prIB[i]=mean(countIB[,i]) 

} 

paIB[m,1]=prIB[1] 

paIB[m,2]=max(prIB[1],prIB[2]) 

paIB[m,3]=max(prIB) 

prDB2=rep(0,k-1) 

for(i in 1:(k-1)){ 

   prDB2[i]=mean(countDB2[,i]) 
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} 

paDB2[m,1]=prDB2[1] 

paDB2[m,2]=max(prDB2[1],prDB2[2]) 

paDB2[m,3]=max(prDB2) 

 

prDB4=rep(0,k-1) 

for(i in 1:(k-1)){ 

   prDB4[i]=mean(countDB4[,i]) 

} 

paDB4[m,1]=prDB4[1] 

paDB4[m,2]=max(prDB4[1],prDB4[2]) 

paDB4[m,3]=max(prDB4) 

#-------------------------------------------- Close Test ------------------------------------------------- 

if(max(D)>Cval) Dcount[m]=1 

if(min(paIB[m,])<=alpha) IBcount[m]=1 

if(min(paDB2[m,])<=alpha) DB2count[m]=1 

if(min(paDB4[m,])<=alpha) DB4count[m]=1 

}  

#----------------------------------------------- End Monte Calro ---------------------------------------------- 

if(mu[1]==mu[2]){ 

   cat("Type I error  \n") 

} else { 

   cat("Power of the test  \n") 

} 

cat("Dunnett          IB          DB2          DB4 \n") 

cat(mean(Dcount),"   ",mean(IBcount),"    ",mean(DB2count),"   ",mean(DB4count),"\n") 

time.end=proc.time() 

cat("Time process : ",time.end[1]-time.start[1],"\n") 

} 
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2. MNOPกORSTUVWXVYกZO[\Z]^_ X̀^Ra]P]bc\ZYdecfZghijiSkg^lกOeTSTU`X^Ra]RTกZO
P[กP[_]m^กY^OnRo]P]bcdZRPNONOdYVYPjf]bSOTjpRYjnqRfPjกjfZ_กoY 

seminar=function(r,mu,varE){ 

time.start=proc.time() 

#set.seed(234) 
M=1000; k=4; alpha=0.05; nb=1000 

Dcount=rep(0,M); IBcount=rep(0,M); DB2count=rep(0,M); DB4count=rep(0,M) 

paIB=matrix(0,M,k-1); paDB2=matrix(0,M,k-1); paDB4=matrix(0,M,k-1) 

 

#-------------------------------------- Dunnett's T Statistics Table --------------------------------- 

 

DT=matrix(0,5,3) 

DT[,1]=c(3,5,7,10,15) 

DT[,2]=c(8,16,24,36,56) 

DT[,3]=c(2.88,2.59,2.51,2.452,2.416) 

 

#--------------------------------------------- Levene Test ----------------------------------------------------- 

Test.var=function(X,k,r){ 

 Z=matrix(0,k,max(r)); Zbar=rep(0,k) 

for(i in 1:k){ 

   for(j in 1:r[i]){ 

         Z[i,j]=abs(X[i,j]-(sum(X[i,])/r[i])) 

   } 

   Zbar[i]=sum(Z[i,])/r[i] 

} 

ZT=sum(Z)/sum(r) 

sumA=0; sumB=0; df=0 
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for(i in 1:k){ 

     sumA=sumA+(r[i]*((Zbar[i]-ZT)^2))/(k-1) 

      df=df+(r[i]-1) 
} 

for(i in 1:k){ 

     for(j in 1:r[i]){ 

         sumB=sumB+((Z[i,j]-Zbar[i])^2)/df 

     } 

} 

L=sumA/sumB 

pvalL=2*pf(L,k-1,df,lower.tail=FALSE) 

return(pvalL) 

} 

#------------------------------------- End of Levene Test ----------------------------------------------- 

#-------------------------------------- Stepdown Method ------------------------------------------------ 

Stepdown=function(X,k,r,praw){ 

pb=rep(0,k-1); Tb=rep(0,k-1); countB=rep(0,k-1); Xbar=rep(0,k) 

SSE=0; df=0 

for(i in 1:k){ 

    Xbar[i]=sum(X[i,])/r[i] 

    for(j in 1:r[i]){ 
         SSE=SSE+((X[i,j]-Xbar[i])^2) 

    } 

    df=df+(r[i]-1) 

} 

MSE=SSE/df 

for(i in 1:(k-1)){ 
     Tb[i]=abs(Xbar[1]-Xbar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+1]))) 

     pb[i]=2*pt(Tb[i],df,lower.tail=FALSE) 
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} 

pr=praw 

for(i in 1:2){ 
   for(j in 2:3){ 

     if(pr[i]>pr[j]){ 

         temp=pr[j] 

        pr[j]=pr[i] 

        pr[i]=temp 

         tempb=pb[j] 

         pb[j]=pb[i] 

         pb[i]=tempb 

      } 

   } 

} 

if(min(pb)<=pr[1]) countB[1]=1 
if(min(pb[2],pb[3])<=pr[2]) countB[2]=1 

if(pb[3]<=pr[3]) countB[3]=1 

return(countB) 

}  

#------------------------------------------ End Stepdown Method -------------------------------------- 

#----------------------------------------------- Begin Main ------------------------------------------------- 

for(m in 1:M){ 

Y=matrix(0,k,max(r)); YIB=matrix(0,k,max(r)); YDB2=matrix(0,k,max(r)); 

YDB4=matrix(0,k,max(r)) 

E=matrix(0,k,max(r)) 

for(i in 1:k){ 

   for(j in 1:r[i]){ 
      E[i,j]=rlnorm(1,0,sqrt(varE[i])) 

      Y[i,j]=mu[i]+E[i,j] 
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   } 

} 

result=Test.var(Y,k,r) 

while(result<=alpha){  

 

        for(i in 1:k){ 

           for(j in 1:r[i]){ 

               E[i,j]=rlnorm(1,0,sqrt(varE[i])) 

               Y[i,j]=mu[i]+E[i,j] 

           } 

        } 

        result=Test.var(Y,k,r) 

} 

#------------------------------------- Find  Dunnett's T statistics --------------------------------------- 

D=rep(0,k-1) 
SSE=0; Ybar=rep(0,k); df=0 

for(i in 1:k){ 

    Ybar[i]=sum(Y[i,])/r[i] 

    for(j in 1:r[i]){ 

         SSE=SSE+((Y[i,j]-Ybar[i])^2) 

    } 

    df=df+(r[i]-1) 

} 

MSE=SSE/df 

for(i in 1:(k-1)){ 

     D[i]=abs(Ybar[1]-Ybar[i+1])/sqrt(MSE*((1/r[1])+(1/r[i+1]))) 

} 

#---------------------------------------------- End Dunnett ----------------------------------------------- 

 



113 

 

praw=rep(0,k-1) 

for(i in 1:(k-1)){ 

       praw[i]=2*pt(D[i],df,lower.tail=FALSE) 
} 

for(i in 1:5){ 

   if(DT[i,2]==df) Cval=DT[i,3] 

} 

#------------------------------------------- Begin Bootstrap loop -------------------------------------- 

countIB=matrix(0,nb,k-1);countDB2=matrix(0,nb,k-1);countDB4=matrix(0,nb,k-1) 
tempY=rep(0,sum(r)) 

a=1 

for(i in 1:k){ 

   for(j in 1:r[i]){ 

      if(Y[i,j]!=0){ 

          tempY[a]=Y[i,j] 

          a=a+1 

      } 

   } 

} 

for(b in 1:nb){ 

#---------------------------------Created matrix for bootstrap data --------------------------------- 

tmpIB=sample(tempY,sum(r),replace=TRUE) 

tmpDB2=sample(c(tempY,tempY),sum(r),replace=FALSE) 

tmpDB4=sample(c(tempY,tempY,tempY,tempY),sum(r),replace=FALSE) 

a=1 

for(i in 1:k){ 

   for(j in 1:r[i]){ 
      YIB[i,j]=tmpIB[a] 

      YDB2[i,j]=tmpDB2[a] 
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      YDB4[i,j]=tmpDB4[a] 

      a=a+1 

   } 

} 

conIB=Stepdown(YIB,k,r,praw) 

countIB[b,]=conIB 

conDB2=Stepdown(YDB2,k,r,praw) 

countDB2[b,]=conDB2 

conDB4=Stepdown(YDB4,k,r,praw) 
countDB4[b,]=conDB4 

}  

#----------------------------------------- End loop Bootstrap ------------------------------------------- 

 

#--------------------------------- Find adjusted p-value of bootstrap ------------------------------- 

prIB=rep(0,k-1); 
for(i in 1:(k-1)){ 

   prIB[i]=mean(countIB[,i]) 

} 

paIB[m,1]=prIB[1] 

paIB[m,2]=max(prIB[1],prIB[2]) 

paIB[m,3]=max(prIB) 
 

prDB2=rep(0,k-1) 

for(i in 1:(k-1)){ 

   prDB2[i]=mean(countDB2[,i]) 

} 

paDB2[m,1]=prDB2[1] 
paDB2[m,2]=max(prDB2[1],prDB2[2]) 

paDB2[m,3]=max(prDB2) 
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prDB4=rep(0,k-1) 

for(i in 1:(k-1)){ 
   prDB4[i]=mean(countDB4[,i]) 

} 

paDB4[m,1]=prDB4[1] 

paDB4[m,2]=max(prDB4[1],prDB4[2]) 

paDB4[m,3]=max(prDB4) 

 

#----------------------------------------------- Close Test ------------------------------------------------ 

if(max(D)>Cval) Dcount[m]=1 

if(min(paIB[m,])<=alpha) IBcount[m]=1 

if(min(paDB2[m,])<=alpha) DB2count[m]=1 

if(min(paDB4[m,])<=alpha) DB4count[m]=1 

}  

#---------------------------------------------- End Monte Calro ----------------------------------------- 

if(mu[1]==mu[2]){ 

   cat("Type I error  \n") 

} else { 

   cat("Power of the test  \n") 

} 

cat("Dunnett          IB          DB2          DB4 \n") 

cat(mean(Dcount),"   ",mean(IBcount),"    ",mean(DB2count),"   ",mean(DB4count),"\n") 

time.end=proc.time() 

cat("Time process : ",time.end[1]-time.start[1],"\n") 

} 
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 กOeTSTU 1 NObWZกORTกZOP[กP[_NOกjiP]bcdZRPNONOdYVYSOTjpRYjncdlcrR

PjกjfZ_กolcdZRPNONOdYVYSOTjpRYjn ŝUYt MkuSTUSOTjpRYjn ŝUYt RTcdZRPNONOdYpSfZกoY vwU_

ôjOZgfdY`^_cdZRPNONOdY^uafVYObkolNZYก]Z_  

 

 seminar(c(3,3,3,3),c(100,100,100,100),c(25,50,50,50)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(25,50,50,50)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(25,50,50,50) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(25,50,50,50)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(25,50,50,50)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(100,100,100,100),c(50,25,25,25)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(50,25,25,25)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(50,25,25,25)) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(50,25,25,25)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(50,25,25,25)) 

 

 กOeTSTU 2 NObWZกORTกZOP[กP[_NOกjiP]bcdZRPNONOdYVYSOTjpRYjncdlcrR

PjกjfZ_กolcdZRPNONOdYVYSOTjpRYjn ŝUYt MkuSTUSOTjpRYjn ŝUYt RTcdZRPNONOdYpSfZกoY vwU_

ôjOZgfdY`^_cdZRPNONOdY^uafVYObkolRZก  

 

 seminar(c(3,3,3,3),c(100,100,100,100),c(25,75,75,75)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(25,75,75,75)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(25,75,75,75)) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(25,75,75,75)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(25,75,75,75)) 

 ------------------------------------------------------------------------------------------- 

 



117 

 

 seminar(c(3,3,3,3),c(100,100,100,100),c(75,25,25,25)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(75,25,25,25)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(75,25,25,25)) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(75,25,25,25)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(75,25,25,25)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(100,100,100,100),c(25,100,100,100)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(25,100,100,100)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(25,100,100,100)) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(25,100,100,100)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(25,100,100,100)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(100,100,100,100),c(100,25,25,25)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(100,25,25,25)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(100,25,25,25)) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(100,25,25,25)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(100,25,25,25)) 

 

 กOeTSTU 3 NObWZกORTกZOP[กP[_NOกjiP]bcdZRPNONOdYPjกjfZ_กoYxRkVYSrกt 

SOTjpRYjn vwU_ ôjOZgfdY`^_cdZRPNONOdY^uafVYObkolNZYRZก 

 

 seminar(c(3,3,3,3),c(100,100,100,100),c(25,50,75,100)) 

 seminar(c(5,5,5,5),c(100,100,100,100),c(25,50,75,100)) 

 seminar(c(7,7,7,7),c(100,100,100,100),c(25,50,75,100)) 

 seminar(c(10,10,10,10),c(100,100,100,100),c(25,50,75,100)) 

 seminar(c(15,15,15,15),c(100,100,100,100),c(25,50,75,100)) 

 

 

 



118 

 

 กOeTSTU 4 NObWZกORTกZOP[กP[_]m^กY^OnRo] 

 

 seminar(c(3,3,3,3),c(0,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(5,5,5,5),c(0,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(7,7,7,7),c(0,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(10,10,10,10),c(0,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(15,15,15,15),c(0,0,0,0),c(0.5,0.5,0.5,0.5)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(0,0,0,0),c(1,1,1,1)) 

 seminar(c(5,5,5,5),c(0,0,0,0),c(1,1,1,1)) 

 seminar(c(7,7,7,7),c(0,0,0,0),c(1,1,1,1)) 

 seminar(c(10,10,10,10),c(0,0,0,0),c(1,1,1,1)) 

 seminar(c(15,15,15,15),c(0,0,0,0),c(1,1,1,1)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(0,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(5,5,5,5),c(0,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(7,7,7,7),c(0,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(10,10,10,10),c(0,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(15,15,15,15),c(0,0,0,0),c(1.5,1.5,1.5,1.5)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(0,0,0,0),c(2,2,2,2)) 

 seminar(c(5,5,5,5),c(0,0,0,0),c(2,2,2,2)) 

 seminar(c(7,7,7,7),c(0,0,0,0),c(2,2,2,2)) 

 seminar(c(10,10,10,10),c(0,0,0,0),c(2,2,2,2)) 

 seminar(c(15,15,15,15),c(0,0,0,0),c(2,2,2,2)) 
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 กOeTSTU 1 NObWZกORTกZOP[กP[_NOกjiP]bcdZRPNONOdYVYSOTjpRYjncdlcrR

PjกjfZ_กolcdZRPNONOdYVYSOTjpRYjn ŝUYt MkuSTUSOTjpRYjn ŝUYt RTcdZRPNONOdYpSfZกoY vwU_

ôjOZgfdY`^_cdZRPNONOdY^uafVYObkolNZYก]Z_  

 

 seminar(c(3,3,3,3),c(90,100,100,100),c(25,50,50,50)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(25,50,50,50)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(25,50,50,50)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(25,50,50,50)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(25,50,50,50)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(90,100,100,100),c(50,25,25,25)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(50,25,25,25)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(50,25,25,25)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(50,25,25,25)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(50,25,25,25)) 

 

 กOeTSTU 2 NObWZกORTกZOP[กP[_NOกjiP]bcdZRPNONOdYVYSOTjpRYjncdlcrR

PjกjfZ_กolcdZRPNONOdYVYSOTjpRYjn ŝUYt MkuSTUSOTjpRYjn ŝUYt RTcdZRPNONOdYpSfZกoY vwU_

ôjOZgfdY`^_cdZRPNONOdY^uafVYObkolRZก  

 

 seminar(c(3,3,3,3),c(90,100,100,100),c(25,75,75,75)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(25,75,75,75)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(25,75,75,75)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(25,75,75,75)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(25,75,75,75)) 

 ------------------------------------------------------------------------------------------- 
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 seminar(c(3,3,3,3),c(90,100,100,100),c(75,25,25,25)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(75,25,25,25)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(75,25,25,25)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(75,25,25,25)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(75,25,25,25)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(90,100,100,100),c(25,100,100,100)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(25,100,100,100)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(25,100,100,100)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(25,100,100,100)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(25,100,100,100)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(90,100,100,100),c(100,25,25,25)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(100,25,25,25)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(100,25,25,25)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(100,25,25,25)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(100,25,25,25)) 

 

 กOeTSTU 3 NObWZกORTกZOP[กP[_NOกjiP]bcdZRPNONOdYPjกjfZ_กoYxRkVYSrกt 

SOTjpRYjn vwU_ ôjOZgfdY`^_cdZRPNONOdY^uafVYObkolNZYRZก 

 

 seminar(c(3,3,3,3),c(90,100,100,100),c(25,50,75,100)) 

 seminar(c(5,5,5,5),c(90,100,100,100),c(25,50,75,100)) 

 seminar(c(7,7,7,7),c(90,100,100,100),c(25,50,75,100)) 

 seminar(c(10,10,10,10),c(90,100,100,100),c(25,50,75,100)) 

 seminar(c(15,15,15,15),c(90,100,100,100),c(25,50,75,100)) 
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 กOeTSTU 4 NObWZกORTกZOP[กP[_]m^กY^OnRo] 

 

 seminar(c(3,3,3,3),c(2,0,0,0),c(0.5,0.5,0.5,0.5)) 
 seminar(c(5,5,5,5),c(2,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(7,7,7,7),c(2,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(10,10,10,10),c(2,0,0,0),c(0.5,0.5,0.5,0.5)) 

 seminar(c(15,15,15,15),c(2,0,0,0),c(0.5,0.5,0.5,0.5)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(2,0,0,0),c(1,1,1,1)) 
 seminar(c(5,5,5,5),c(2,0,0,0),c(1,1,1,1)) 

 seminar(c(7,7,7,7),c(2,0,0,0),c(1,1,1,1)) 

 seminar(c(10,10,10,10),c(2,0,0,0),c(1,1,1,1)) 

 seminar(c(15,15,15,15),c(2,0,0,0),c(1,1,1,1)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(2,0,0,0),c(1.5,1.5,1.5,1.5)) 
 seminar(c(5,5,5,5),c(2,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(7,7,7,7),c(2,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(10,10,10,10),c(2,0,0,0),c(1.5,1.5,1.5,1.5)) 

 seminar(c(15,15,15,15),c(2,0,0,0),c(1.5,1.5,1.5,1.5)) 

 ------------------------------------------------------------------------------------------- 

 seminar(c(3,3,3,3),c(2,0,0,0),c(2,2,2,2)) 
 seminar(c(5,5,5,5),c(2,0,0,0),c(2,2,2,2)) 

 seminar(c(7,7,7,7),c(2,0,0,0),c(2,2,2,2)) 

 seminar(c(10,10,10,10),c(2,0,0,0),c(2,2,2,2)) 

 seminar(c(15,15,15,15),c(2,0,0,0),c(2,2,2,2)) 

 

 
 

 


