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1. Introduction

The transportation problem is a crucial network structure in linear programming (LP). It frequently
appears in various situations and has rightfully garnered significant attention in literature. Finding the
lowest total cost of transportation for a good in order to meet destination demands while utilizing
origin supplies is the main idea behind the problem. Network challenges encompass a diverse array
of scenarios, including scheduling, production, investment, plant location, inventory control, and job
scheduling, among others. Human life depends on networks, which also serve as a major engine for
social and economic advancement. To arrive at an optimal solution for the transportation challenges,
it is essential to first identify a basic, workable answer. This study investigates the connection
between social capital generation and maintenance and the use of Facebook, a well-known online
social networking site. We examine a component of social capital called maintained social capital,
which measures an individual's capacity to keep relationships with people in a community that they
have previously lived in, in addition to bonding and bridging social capital [1].People’s lifestyles are
changing, and new social dynamics are emerging as a result of widespread internet access and the
adoption of new digital technology like smartphones. Social networks make it possible to search for,
find, and send any type of verbal, video, or image message with just one click, facilitating instant
contact. Because Facebook is currently the most widely used social network globally, with 1.4
billion active members, academics are beginning to examine a few of its characteristics. In addition
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to examining the benefits and drawbacks of social media use, the survey also looked at respondents’
perceptions of any changes in student performance or attitude. The study's findings demonstrated
that university staff members—particularly academics and clinicians—were sluggish to embrace
social media for usage in the workplace, with the exception of Facebook, LinkedIn, blogs, and online
forums [2]. The idea that excessive use of the internet and social networks, such as Facebook, can
lead to addiction is still debatable, even though many researchers have defended it [5, 12, 17, 23, 26,
27], and the DSM-5 did not classify them as addiction disorders. The current paper's goal in this
regard is to provide an overview of the state of the art concerning the usage of Facebook, including
its overuse, and to investigate the possibility of Facebook addiction. Examined include assessment
instruments and conceptualizations, prevalence, and related variables in adults and adolescents. The
following is revealed by the results: First off, there is no universally accepted classification system
for Internet addiction—21 distinct instruments have been established [3]. Youth Facebook usage has
increased, which has sparked worries about Facebook addiction. This is due to the fact that addictive
behavior is defined as excessive, obsessive, uncontrollable, and physically or mentally harmful
behavior. According to a survey, 29% of young people between the ages of 18 and 34 check
Facebook on their phone even before getting out of bed, and 58% of them log on as soon as they
wake up. This reveals a form of Facebook addiction that shows an incapacity to survive or operate in
its absence. Teens who are addicted to Facebook may experience negative outcomes. Include a
decline in their academic performance, an inability to engage in offline social situations, low self-
esteem, and physical issues. Several of the fundamental presumptions, practices, and conclusions
about benefits and uses have been called into question by the introduction of new conceptual and
operational techniques, as well as new variables, through internet research. These results haven't,
however, been included in a thorough study [4]. Given the prevalence of Facebook addiction in the
current digital era, figuring out the causes of Facebook addiction is seen as essential. Thus, the
purpose of this study is to investigate the psychological traits of Facebook users, such as shyness,
loneliness, and locus of control, as well as the gratifications they pursue, including content, social,
process, and technological gratifications, and the potential causes. The basis for comprehending and
evaluating player differences and the relationships between play motives and age, gender, usage
patterns, and in-game behaviors is an empirical model of player motivations in online games. The
current study developed an empirical model of player motives using a factor analytic technique [5].
And for real-world transportation issues, the suggested approach is incredibly simple to comprehend
and implement. Existing techniques, such as VVogel's approximation method (VAM), which finds an
initial basic workable solution, and the Modified Distribution (MODI) method, which finds the ideal
solution, are compared. Numerical examples are also used to explain the techniques [6]. The main
goal of this research is to find the best solution to an unbalanced, fuzzy Facebook transportation
problem without changing it into a balanced one. The Advanced Vogel's Approximation Method
(AVAM), a new and straightforward strategy for handling unbalanced fuzzy transportation issues, is
presented in this study. The suggested approach uses fuzzy triangles to represent supply, demand,
and transportation costs. Numerical examples are solved to demonstrate the suggested method, and
the outcomes are compared with those of other current methods [7]. An appropriate number of
examples is provided to illustrate the algorithm of the approach. By using sample substitution,
further comparison research between the new method and other current algorithms is established.by
means of the fuzzy structural element method, which vyields the best solution. The linear
programming issue found its first and most successful application in the transportation problem (TP).
Unbalanced transportation challenges are a reflection of supply chain and logistics realities, wherein
the supply of commodities may not always precisely meet the demand at various locations [8].
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11.BASIC DEFINITION
Definition: 2.1 (unbalanced transportation problem)

A situation where supply and demand are not equal is known as an imbalanced transportation
dilemma. To make this kind of problem balanced, either a dummy row or dummy column is
introduced, depending on the situation. Then, the problem can be solved using the same strategy as
the balanced problem.

z n

Zei Z.I:’

iml =  J=1

I11. ALGORITHM

Step 1: Write the absolute row and column difference after determining the two lowest costs in each
row and column of the provided cost matrix. These variations are referred to as penalties.

Step 2: Find the row or column that has the highest penalty and set the minimum supply and demand
for that cell. If the maximum penalty for two or more columns or rows is the same, we can select the
one that works best for us.

Step 3: Delete the related row if the previous assignment satisfied the supply at the origin. Remove
the related column if it meets the need at that location.

Step 4: If every origin's supply is zero, meaning that every supply has been used up, and every
destination's demand is zero, meaning that every demand has been met, then stop the process. If not,
start with step 1 and go through the previous stages again.

IV. APPLICATION

Only the regular, current common districts of Thanjavur, Madurai, Sivaganga, and Kanchipurm are
taken into consideration in this study. Based on the Facebook Network in the world district name
composition tables and their value, actual data were gathered, and the number of products was noted.
Each district name is assigned a triangular fuzzy number that represents the minimum, normal, and
maximum content of Thanjavur, Madurai, Sivaganga, and Kanchipurm, respectively.

Case study:

Min Z =R (1,11 ,21) all + R (2,12,22) al2 +R (5,15,25) al3 +R (11,21,31 )ald+ R (3,13,23 ) a21
+ R (7,17,27) a22 +R (8,18,28) a23 + R (9,19,29) a24 +R(6,16,26)a31+R (4,14,24) a32
+R(10,20,30) a33 +R (12,22,32) a34

TABLE: 4.1
DISTRICTS KANCHI
NAMES | THANJAVUR | MADURAL | SIVAGANGA | oo <\ | SUPPLY
NAVANEE | (1,11 21) (2,12,22) (5,15.25) | (11,21,31) | (29,30,36)
SUBATHRA | (3,13,23) (7,17,27) (8,18,28) | (9,19,29) | (38,41,43)
GOWTHAM |  (6,16,26) (4,1424) | (10,20,30) | (12,22,32) | (49,52,58)
DEMAND | (20,21,22) | (23,2527) | (24,27,32) | (30,33,35)
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2.4

=(116,123,137) #

= (97,106,116).
The ranking for the cost xij in Table 4.1 is calculated as

R(1,11,21) all =1, R(2,12,22) al2 =2, R (5,15,25)13=5, R (11,21,31)al4=11, R (3,13,23) a21 =3,
R (7,17,27) a22 =7,R(8,18,28) a23 =8, R (9,19,29) a24 =9, R(6,16,26)a31=6,R (4,14,24) a32
=4,R(10,20,30) a33=10, R (12,22,32) a34 =12.

We also calculate supply and demand by applying the ranking method.

R (29,30,36)=29, R (38,41,43)=38,R(49,52,58)=49.

Demand

R(20,21,22)=20,R(23,25,27)=23,R(24,27,32)=24,R(30,33,35)=30.

TABLE: 4.2
D,'\Iirl\'}:z?s THANJAVUR | MADURAI | SIVAGANGA | KANCHI PURAM | SUPPLY
NAVANEE 1 2 5 11 29
SUBATHRA 3 7 8 9 38
GOWTHAM 6 4 10 12 49
DEMAND 20 23 24 30 119 /97
Solution
D'SZEA'ESTS THANJAVUR | MADURAI | SIVAGANGA | KANCHI PURAM | VELLORE | SUPPLY
NAVANEE 1 2 24/5 5/11 0 29
SUBATHRA | 20/ 3 7 8 18 / 9 0 38
GOWTHAM 6 23/ 4 10 71 12 19/ 0 49
DEMAND 20 23 24 30 19 119 /119

R (1,11,21) a1l =11, R (2,12,22) al2 =12, R (5,15,25)13=15, R (11,21,31)al4=21, R ( 3,13,23)
a21 =13, R (7,17,27) a22 =17,R (8,18,28) a23 =18, R (9,19,29) a24 =19, R(6,16,26)a31=16,R
(4,14,24) a32 =14,R(10,20,30) a33=20, R (12,22,32) a34 =22.

We also calculate supply and demand by applying the ranking method.
Supply
R (29,30,36)=30, R (38,41,43)=41,R(49,52,58)=52.
Demand
R(20,21,22)=21,R(23,25,27)=25,R(24,27,32)=27,R(30,33,35)=33.
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TABLE: 4.3
DISTRICTS KANCHI
NAMES THANJAVUR | MADURAI | SIVAGANGA PURAM SUPPLY
NAVANEE 11 12 15 21 30
SUBATHRA 13 17 18 19 41
GOWTHAM 16 14 20 22 52
DEMAND 21 25 27 33 123/106
Solution:
D,'\ISAT“'}I'E%TS THANJAVUR | MADURAI | SIVAGANGA | KANCHI PURAM | VELLORE | SUPPLY
NAVANEE 11 12 27 |/ 15 |3 [/ 21 0 30
SUBATHRA (21 / 13 17 18 20/ 19 0 41
GOWTHAM 16 25/ 14 20 10 / 22 17/ 0 52
DEMAND 21 25 27 33 17 123/123

R (1,11,21) all =21, R (2,12,22) al2 =22, R (5,15,25)13=25, R (11,21,31 )al4=31, R (3,13,23)
a2l =23, R (7,17,27) a22 =27,R (8,18,28) a23 =28, R (9,19,29) a24 =29, R(6,16,26)a31=26,R
(4,14,24) a32 =24, R(10,20,30) a33=30, R (12,22,32) a34 =32.

We also calculate supply and demand by applying the ranking method.

Supply
R (29,30,36)=36, R (38,41,43)=43,R(49,52,58)=58.
Demand
R(20,21,22)=22,R(23,25,27)=27,R(24,27,32)=32,R(30,33,35)=35.
TABLE: 4.4
DISTRICTS KANCHI
NAMES THANJAVUR | MADURAI | SIVAGANGA PURAM SUPPLY
NAVANEE 21 22 25 31 36
SUBATHRA 23 27 28 29 43
GOWTHAM 26 24 30 32 58
DEMAND 22 27 32 35 137 /116
Solution
DI\IISA-K/IT&(S:TS THANJAVUR | MADURAI | SIVAGANGA | KANCHI PURAM | VELLORE | SUPPLY
NAVANEE 21 22 32/ 25 4/ 31 0 36
SUBATHRA |22/ 23 27 28 21/ 29 0 43
GOWTHAM 26 27/ 24 30 10/ 32 21 /0 58
DEMAND 22 27 32 35 21 137/137
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TABLE: 4.5 (solutions obtained by all tables)

D,\'I:Q’ATN'T,'E(S:TS THANJAVUR | MADURAI | SIVAGANGA *;G’Q\'XI\';I" VELLORE | SUPPLY
NAVANEE (1,11,21) (2,12,22) (2215;’2175,’3225)) (S&if)zj-’sl) (0,0,0) (29,30,36)
U ((23(?,1231,,2232)) (7,17,27) | (8,18,28) (l(giggé; (0,000 |(38,41,43)
ST (6,16,26) E42113i£21152,£21)7) (10,20,30) (Zi;f)z,;f)??z) 23?6?07),21) (49,52,58)
DEMAND | (20.21.22) | (23.2527) | (24.27.32) | (30.33,35) | (19.17.21) | (116,123,137)

V. RESULTS AND DISCUSSION

Min z = (24,27,32) (5,15,25) +(5,3,4) (11,21,31) +(20,21,22) (3,13,23) + (18,20,21) (9,19,29)+
(23,25,27) (4,14,24) + (7,10,10) (12,22,32) + (19,17,21) (0,0,0)

=573 + 1691 +3007
=5271

Min z = Rs 5271.

V1. CONCLUSION OF FEATURE WORK

By using fuzzy transportation, the size of the network problem table can be reduced. Treatment and
research efforts are already heavily focused on internet addiction and excessive social network use.
Though Facebook is the best platform for amusement, preserving relationships, and passing the time,
some people may become addicted to it since using social networks makes them feel better or more
confident (which can lead to an increase in excitement or a sense of escape). Facebook addiction
may be linked to reward and pleasure systems in the brain, and it appears to be more common in
those who exhibit certain personality traits and emotional states, such as anxiety, sadness, narcissism,
low self-esteem, and a need to elevate their mood.a particular kind of internet addiction or an
addiction to the internet.

References

[1]

[2]
3]
[4]
(5]

[6]
[7]

[8]

https://internationalpubls.com

Ellison, N. B., Steinfield, C., & Lampe, C. (2007). The benefits of Facebook ‘friends’: Social capital and college
students’ use of online social network sites. Journal of Computer Mediated Communication, 12, 1143-1168. doi:
10.1111/j.1083-6101.2007.00367.X.

Cheung, C. M., Chiu, P. Y., & Lee, M. K. (2011). Online social networks: Why do students use Facebook?
Computers in Human Behavior, 27(4), 1337-1343. https://doi.org/10.1016/j.chb.2010.07.028.

Kuss D.J, Griffiths M.D, Karila L, Billieux J. Internet addiction: a systematic review of epidemiological research
for the last decade. Curr. Pharm. Des. 2014; 20(25):4026-4052. doi: 10.2174/13816128113199990617.

M. S. Eastin and R. LaRose. Rethinking media attendance models through a social cognitive theory of online
activities and rewards. 48 Journal of Broadcasting and Electronic Media, 358-377, 2004.

Ling and Ming .P, Wei. A preliminary test of a cognitive model to comprehend addiction to online gaming was
carried out in China. Conference Papers, International Communication Association, 1-30, 2008.

Charnes.A, Cooper.W.W and Henderson.A, an introduction to linear programming, wiley, New York, 1953.
Edward Samuel. A, Raja. P, A New Approach for Solving Unbalanced Fuzzy Transportation Problem, International
Journal of Computing and Optimization 3, 131-140, 2016.

Nagaraj Balakrishnan, Modified Vogel’s Approximation Method for the Unbalanced Transportation Problem,
Applied Mathematical Letters 3, 9-11,1990.

455




Advances in Nonlinear Variational Inequalities
ISSN: 1092-910X
Vol 27 No. 3 (2024)

[9] Zadeh. L.A, Fuzzy sets, Information and Control 8, 338-353, 1965.

[10] Shimshak D.G, Kaslik J.A, and Barclay T.K, A modification of Vogel’s approximation method through the use of
heuristics. Can. J. Opl. Res.19, 259-263, 1981.

[11] Ramakrishnan C.S, An Improvement to Goyal’s modified VAM for the unbalanced transportation problem,
J.Opl.Res.39, 609-610, 1988.

[12] Yaakoubi A, L. Amhaimar, Attari K, M. Harrak, M. Halaoui, and A. Asselman's paper "Non-linear and intelligent
maximum power point tracking strategies for small wind turbines: performance analysis and comparison” was
published in Energy Reports in 2019.

[13] Wang, Reformat, Zhao, and Chen, "Approximate Bayesian computation-based fuzzy linear regression,” Applied
Soft Computing, vol. 97, Article 1D 106763, 2020.

[14] Chen .y, "A squared-distance-based approach for multiple criteria decision analysis: a Pythagorean fuzzy linear
programming technique for multidimensional analysis of preference,” Expert Systems with Applications, vol. 164,
no. 5, Article ID 113908, 2021.

[15] Al-Qudaimi, "Building an interval-valued triangular fuzzy regression model using an Ithita approach: a novel least-
absolute based discrepancy," Engineering Applications of Artificial Intelligence, vol. 102, Article ID 104272, 2021.

[16] Soori. A, Eshaghnezhad. M, and S. Effati .The article "Recurrent neural network model: a new strategy to solve
fuzzy matrix games" was published in the IEEE Transactions on Neural Networks and Learning Systems in 2019.

[17] A. M. Rubin and Z. Papacharissi. Indicators of internet usage. Journal of Broadcasting and Electronic Media, 44,
175-196, 2000.

[18] J. Rotter. Generalized expectations on reinforcement control—internal vs external. Whole No. 609, Psychological
Monographs, 80, 1966.

[19] Tsai C. C. and Lin S. S. Teens in Taiwanese high schools who are addicted to the internet and seek out sensations.
Human Behavior and Computers, 18, 411-426, 2002.

[20] R. LaRose, P. Wei, and K. Junghyun. The connection between Internet use and psychological health: Loneliness as
the root cause and result of problematic Internet use. Interdisciplinary Communication Association Conference
Proceedings, 1-36, 2009.

https://internationalpubls.com 456



