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Given that gamma = 10 
Lambda(entry) = gamma * Ventry = 10*1 = 10 
Lambda(home) = gamma * Vhome = 10*1 = 10 
Lambda(add) = gamma * Vadd = 10*0.725 = 7.25 
Lambda(search) = gamma * Vsearch = 10*1.75 = 17.5 
Lambda(buy) = gamma * Vbuy = 10*0.29 = 2.9 

 

Total utilization = sum (r = 1 to 6) (lambda_r*D_i,r) 
For CPU: 10*0 + 10*0.010 + 7.25*0.010 + 17.5*0.015 + 2.9* 0.020 = 
0 + 0.1 + 0.0725 + 0.2625 + 0.058 = 0.493 
For Disk: 10*0 + 10*0.015 + 7.25*0.015 + 17.5*0.025 + 2.9*0.010 = 
0 + 0.15 + 0.10875 + 0.4375 + 0.0029 = 0.69915 

 

Residence time_K = sum(i=1 to r) Di,K/1-UK 
=> Residence time at CPU: (0.01+0.015+0.01+0.02)/(1-0.493) = 0.055/0.507 = 0.108 sec 
=> Residence time at Disk: (0.015+0.025+0.015+0.01)/(1-0.69915) = 0.055/0.30085 = 
0.1828 sec 

 

Response time_r = sum(i=1 to K) D_i,r/(1-U_i) 
Response time_Home = 0.01/(1-0.493)+0.015/(1-0.69915) = 0.01/0.507 + 0.015/0.30085 
= 0.0197 + 0.04986 = 0.0696 sec 
Response time_Search = 0.015/(1-0.493)+0.025/(1-0.69915) = 0.015/0.507 + 
0.025/0.30085 = 0.0296 + 0.0831 = 0.1127 sec 
Response time_Add = 0.01/(1-0.493)+0.015/(1-0.69915) = 0.01/0.507 + 0.015/0.30085 = 
0.0197 + 0.04986 = 0.0696 sec 
Response time_Pay = 0.02/(1-0.493)+0.010/(1-0.69915) = 0.02/0.507 + 0.01/0.30085 = 
0.03945 + 0.03324 = 0.07269 sec 
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 Father's question: What percentage of days is neither son drinking in Leeds?  
 
The percentage of one son drinking is 0.2644, so the percentage of not drinking is 1- 0.2644 = 
0.7356.  
Therefore, the percentage of neither son drinking is 0.7356 * 0.7356 = 0.5411 = 54.11%  
 
 Lake District relatives' question  
 
The percentage of one son kayaking is 0.2308, so the percentage of at least one son kayaking is 1 – 
(1-0.2308) * (1 – 0.2308) = 0.4083.  
So it will take 1 / 0.4083 – 1 = 1.4492 days before one son returns.  
 Policeman's question  
 
The percentage of one son drinking is 0.2644, so the percentage of at least one son drinking is 1 – (1-
0.2644) * (1 – 0.2644) = 0.4589.  
So in one month (30 days), 30 * 0.4589 = 13.77 days will find at least one son drinking. Because 
there is only probability of 0.6 for son to go to London after drinking, the policeman will find at least 
one son on road to London 13.77 * 0.6 = 8.262 days a month.  
 Kayak renters' question  
 
The percentage of one son kayaking is 0.2308, so the percentage of at least one son drinking is 1 – 
(1-0.2308) * (1 – 0.2308) = 0.4083.  
So in one month (30 days), 30 * 0.4083 = 12.249 days will find at least one son kayaking. During 
these days, renters must make a kayak available. 
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Queue length = 2 

 

Arrival rate  = 6 
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