λ = 80 customers/hr 
μs = 1.5 min/ customer 
μm= 4 min/ customer 
μ = 1.5(0.4) +4(0.6) = 3 min/ customer 
= (1 customer/3min) ×60 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 𝑝𝑒𝑟 h𝑜𝑢𝑟 = 20 customers/ hr 

A) Multiple servers, exponential service duration 
 Lq: λ/μ= 80/20 =4 
From table 18-4, λ /μ = 4, M = 5, Lq = 2.216 customers 
On average, there would be approximately 2.216 customers waiting in line for service with one waiting line approach.  

Wq= (Lq / λ) =2.216/80 = 0.0277 hour or 1.662 minutes 
Thus, customers would spend 1.662 mins on average in line while waiting in a single line.  

B) Single server for one teller for single transactions
  λ = 32 customers/ hr (80*0.4 = 32)  
               μ = (1 customer/1.5 min) × 60 minutes per hour = 40 customers/hour 

Lq= λ2 / μ (μ-λ) 
    = 322/ 40(40-32)
                 = 3.2 customers  
                
Wq = (Lq/ λ) 
       = 0.1 hour or 6 minutes 

Multiple servers, for the remaining four tellers for multiple transactions 
λ = 48 customers/hr (80*0.6 = 48) 
μ = (1 customer/4 min)× 60 minutes per hour = 15 customers/ hour 
M=4 

Lq:λ/μ=48/15 =3.2 
From table 18-4, λ /μ = 3.2, M = 4, Lq = 2.386 customers On average, there would be approximately 2.386 customers waiting in line for multiple transactions with two waiting line approach. 

Wq= (Lq / λ) 
=2.386/48 = 0.0497 hr or 2.9825 mins 
Thus, customers would spend 2.9825 mins on average in line while waiting in the bank    for multiple transaction. 
Total Lq = 3.2(0.4) + 2.386(0.6) = 2.7116 customers 
Total Wq= 6(0.4) +2.9825(0.6) = 4.1895 mins or 0.0698 hr. 

[bookmark: _GoBack]In conclusion, if I were the manager I would choose option a. By taking the single line approach the average length of time customers spend waiting in the line is 1.662 mins. However, by taking option 2, it is 4.1895 mins. Similarly, there are more customers in the bank (2.7116) waiting in line for service with option 2 while option for 1, on average 2.216 customers wait in line for service. It suggests that option a helps the line move quicker. Choosing option 1 would help control the rush in the bank so that it does not get overcrowded and would help satisfy the customers as it would be able to offer a quicker service compared to option 2. 
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