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Abstract: The effect of Queuing in relation to the time spent by patients to access clinical services is increasingly 

becoming a major source of concern to most health care provides, providing too much service capacity to operator a 

system, so now result of the comparisons between server M/M/1 & M/M/S ,second module(M/M/S) is are better as well 

as use full to reduce and give more satisfaction to the patients in the hospital. 
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Introduction: Operation research is taken a discipline of science and branch of applied mathematics. Queuing theory 

was unmitigated in application to furnish for a large number of situations .Queuing theory is actually, a study of waiting 

line. Application of a Queuing model is to approximate a real Queuing system in a means that if can be analyzed 

mathematically there are different types of Queuing model but single server and multiple server Queuing models are 

widely applicable. In this paper module M/M/1(single server) is used, result of this process all the beds of the hospital 

acquired with patients now hospital needs to increase the number of beds. On the other hand M/M/S(multiple server) 

during research  period it is shown that accountant need more patients then at present. Hence we recommend the hospital 

to increase super speciality so that utilization of the hospital expand in the future.  

 

Research Method:Data for this study were obtained from Rajkot Hospital. The method used in the data collection was a 

questionnaire, which is managed by direct observation and personal interviews, and investigator. Data for one month 

collect. For queuing system of the hospital in accordance with the tail theory, the following assumptions have been made. 

They are 

(1) Arrivals follows a Poisson distribution at an average rate of λ customers per unit of time. 

(2) Service times are distributed exponentially, with an average of µ patients per unit of time. 

(3) There is no limit to the number of the queue. 

 

The Model M/M/1 : The model adopted in this work is the Model. it is assumed that the arrival follows a Poisson 

are distributed exponentially with an average of µ customers (patients) per unit of time and number of servers S. If there 

are n customers in the queuing system at any point in time, then the following two cases arise: 

 1) If n<S (number of customers in the system is less than the number of servers), then there will be no queue. However, 

(S-n) number of servers will not be busy. The combined service rate will then be µn = nµ ; n< S  

2) If n > S, (number of customers in the system is more than or equal to the number of servers then all servers will be 

busy and the maximum number of customers in the queue will be (n-S). the combined service rate will be µn = sµ ; n ≥ S   

From the model the probability of having n customers in the system is given by 
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We now proceed to compute the performance of the queuing system. 

The expected number of the customer (patients) waiting on the queue (length of line) is given as: 

Lq = [ 
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Expected number of customer (patients) in the system is  

Ls = Lq + 
 

 
                               …………….……………………….(3) 

Expected waiting time of customer (patients) in the queue  

Wq = 
  

 
                                 ……………………………………… (4) 

Average time a customer (patient) spends in the system: 

Ws = 
  

 
                                ………………………………………. (5) 

Utilization factor i.e. the fraction of time servers (doctors) are busy 

Pn =  
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Where   = the arrival rate of patients per unit time  

  µ = the service rate per unit time 

  s = the number of servers 

  P0 = the probability that there are no customers (patients) in the system 

  Lq = Expected number of customers in the queue 

  Ls = Expected number of customers in the system 

  Wq = Expected time a customer (patient) spends in the queue 

             Ws = Expected time a customer (patient) spend in the system. 

Analysis of the Data: 

GENERAL DEPARTMENT DATA 

SR. TIME   µ Ls Lq Wq Ws   

1 8 TO 9 1.1324 62.06 0.0186 0.0003 0.0003 0.0164 0.0182 

2 9 TO 10 0 62.06 0 0 0 0 0 

3 10 TO 11 0 62.06 0 0 0 0 0 

4 11 TO 12 0 62.06 0 0 0 0 0 

  

 

EMERGENCY DEPARTMENT DATA 

SR. TIME   µ Ls Lq Wq Ws   

1 8 TO 9 0.4 14.79 0.0277 0.0007 0.0019 0.0693 0.027 

2 9 TO 10 0 14.79 0 0 0 0 0 

3 10 TO 11 0 14.79 0 0 0 0 0 

4 11 TO 12 0 14.79 0 0 0 0 0 

 

The Model M/M/S : Model adopted in this study, (M / M / S) - is a multi-server queuing model. In this queue system, it 

is assumed that the arrival follows the average according to a Poisson probability distribution, time unit per λ client 

(patient). In addition, all of the server (in this case, the doctor) assumes that receives a primary notification. Service time 

is distributed exponentially, the average number of clients per unit time (S) determined by the S stand number of servers. 

If there are n number of clients in the queuing system, you may receive the following two cases may occur 

(1) If n<S,(number of customers in the system is less than the number of servers), then there will be no queue. 

However, (S–n) number of servers will not be busy. The combined service rate will then beµ
 
  µ    ;n<s  

(2) If (number of customers in the system is more than or equal to the number of servers) then all servers will be busy 

and the maximum number of customers in the queue will be (n – s).  The combined service rate will be ;µ
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From the model the probability of having n customers in the system is given by (1) 
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We now proceed to compute the performance measures of the queuing system.   

(2)The expected number of the customer (patients) waiting on the queue (length of line) is given as: 
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(3) Expected number of customers (patients) in the system: 
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(4) Expected waiting time of customer (patients)in the queue: 
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(5) Average time a customer (patient) spends in the system:  
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(6) Utilization factor i.e. the fraction of time servers (doctors) are busy. 

    
λ

  
 

Where, 

λ = the arrival rate of patients per unit time 

µ = the service rate per unit time  

s = the number of servers  

P0 = the probability that there are no customers (patients) in the system  

Lq = Expected number of customers in the queue 

Ls = Expected number of customers in the system  

Wq = Expected time a customer (patient) spends in the queue  

Ws = Expected time a customer (patient) spend in the system. 

 

Analysis of the data: 

A. General department 

Sr. 

No. 
Day λ µ Ls Lq Wq Ws   

1 30 1.6666 16.7241 0.09965 0.00000367 0.0000022 0.05979 0.03321 

B.    Emergency department 

Sr. 

No. 
Day λ µ Ls Lq Wq Ws   

1 30 1.3333 6.9655 0.1914 0.00007023 0.00005267 0.1436 0.0638 

Conclusion: Hospital used in single server result Arrival rate more than one while price rate as more than 62 therefore it 

can be conclude that the hospital needs to increate minimum of three bed for providing satisfactory services to the 

patient. And now hospital used in multiple server result all department of indoor patient are unoccupied during over 

research period and hospital can accountant more patient then it is dinged present. Once we recommend the hospital ti 

increase more super speciality so that hospital resources are utilized optimally and the future hospital can expand more.   

 

 

Result: In single server model, Arrival rate is more than one while service rate as more than 62 therefore it can be 

conclude that the hospital needs to increate minimum of three bed for providing satisfactory services to the patient. While 

in multiple server model all department of indoor patient are unoccupied during over research period and hospital can 

accountant more patient then it is dinged present. Hence we recommend to hospital that they increase speciality so that 

hospital resources are utilized optimally and the future hospital can expand more. 
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