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The purpose of this paper is to study how the Queuing theory is applied in library to know
about the different parameters which gives the information for the process of circulation of
books. By using Morse’s circulation model the rate of satisfied and unsatisfied customers
coming to the library has been calculated. It will help to determine the effectiveness of
service utilization in the library operation process and to reduce the waiting time of

1. Introduction

Queuing theory comes in existence when the service
facility is not working up to the mark. Every person facing this
problem in our day to day life as the population increases and
demand for the facility increases. Queuing models are helping
in the proper management of the working system. In 1909,
Agner Krarup Erlang, first introduced this theory called Queuing
Theory had its beginning in the research on the Waiting Line
Theory. Queuing theory helps to take the proper decision in the
field of business management, education sector, information
technology, electronics, library operations, banking sector and
many more. In this paper by reviewing the article Ref. [1] and
Ref. [10] we discuss about the various parameters in the library
operation of circulating the books. Here the Queuing model is
single server and finite population. It gives the idea about the
rate of satisfaction of the customer who comes to the library to
borrow the books and the rate of unsatisfied demand if the
book is not available due to circulation. Queuing theory helps
the library management to study the process of library
operations and to overcome the existing problem.

2. Basic Parameters to be analyze in Library Operations:

1. A -rate of arrival of a customer to borrow book
2. M -rate of return books

1
3.  — -mean circulation time
y7i
4. R-rate of circulation of book per year
5. — -book is not available in the library
Y7

6. A — -number of customers not getting book

Y7,

R .
7. A —A—-number of customers getting the books

U
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8 Po = =Probability that no book is available
A+u
_ M . )
9. B = =Probability that atleast one book is
A+u
available
R2
10. Lq = ——— — =number of customers in the queue
u#(1—R)
to borrow the book
11. Wq = =waiting time of customer in the
u(p—R)
gueue to borrow the book
12
12. = =average unsatisfied demand of the
A+u
customer

3. Morse’s Circulation Model

In 1969 Phillip Morse gives first time the application of
Queuing theory in academic libraries for the circulation of book
as

R A
R=A-A—="~
uo A+u

4. Methodology

We collect the one year data from library of Smt.
Radhikatai Pandav College of Engineering, Nagpur, for the
subject of Applied Mathematics. We collect data after the issue
of all the volumes. It is not possible to collect the data before
the issue of all the volumes because it is the case where arrival
rates always greater than the rate of return the books and the
average unsatisfied demand increases.
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One year Data of Circulation of books of App. Mathematics

Average No. of Average No. of
No. of Tota! number times a book Tota! number times a book
Name of Book Volumes of times all issued of times all returned
books issued books returns
A H
App. Mathematics-| 55 728 13 800 15
App. Mathematics-II 60 655 11 600 10
App. Mathematics-IlI 45 530 12 510 11
App. Mathematics-IV 50 495 10 520 10
Calculation Table
Name of Book A y2i R U P, R Lq Wq
App. Mathematics-I 13 15 6.96 6.04 0.46 0.54 0.37 0.0056
App. Mathematics-II 11 10 5.24 5.77 0.52 0.48 0.58 0.1101
App. Mathematics-IlI 12 11 5.74 6.26 0.52 0.48 0.57 0.0992
App. Mathematics-1V 10 10 5.00 5.00 0.50 0.50 0.50 0.1000

Variation in U as change in the p with respect to 4
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5. Conclusion

From the above results it has been observed that when the
arrival rate is smaller than the rate of return book then the rate
of unsatisfied customer is less than the satisfied customer and
probability of availability of books increases than the probability
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