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ABSTRACT

This paper discussed what the models are and why they
are useful. The paper elaborated the characteristics,
costs and different kinds of models. The art of modeling
is also highlighted with respect to descriptive and
decisional problems. The paper also discussed the
mathematical modeling of Love dynamics, and analyzed
the Robust & Fragile couples as well as High & Low
quality relationships.

1. INTRODUCTION
Models are used to describe the behaviour and-istate

the parameters of a physical process or systeproitides
the information about the physical systems’ respoasd

2. Modds

The term model can be referred to group of equatibat
relates the variables and parameters that des@ipbgsical
system. A model can be composed of a group of
conjectures. The model can be consistent with bseiwved
fact. Models are often nicer than reality but oe thther
hand there exists conflicts between the people who

developed or use the model and those who observe or

measure the real phenomenon. Most real systemsbean
modelled. Depending on the inputs and outputs thdets
changes. The models have different characterigtidskinds
as discussed below:

2.1 Characteristics of M odel

The important characteristic of a model is thathbuld be

behaviour. A model can be composed of a group ofrecise and accurate. It should describe the betavf the

conjectures. The model can be consistent with beeiwved
fact. The model should be precise, user friendéxilble and
low cost. There are wide variety of models suclverbal,

real system that is being modelled. On the otherdhit
should be flexible, so that the model is able takmeell in
different situations and if necessary it is possilb

physical & mathematical models such as differentiapdd/subtract more variables inside it.

equations, partial differential equations, ordindifyerential
equations, statistical model and dynamic modelsTéie art
of modelling is also useful to analyze the desorgptand
decisional problems faced while developing models.

Love dynamics is the subject of social psyogy, in
which interpersonal relationships are mostly diseds
When two individuals, who are completely indiffereio
each other, meet then the love story starts, dpwahal ends
in a regime, that's why Love is a dynamic procdssve

The model should not be so complex, whictamse it
should be user friendly. Another factor which eféemodel
is the cost. The model should not be of very highktcit
must have low cost, so cost is an important charistic of
the model. So, the model should be precise, usandiy,
flexible and low cost.

2.2 Typesof Costs

dynamics can be modelled using mathematical mode@—_here are different costs associated with the mddwed first
These mathematical equations give an insight of th&tep is to develop the model and developing the etnod

behaviour of standard couples and their relatigngbality.

requires the cost. Every model need some dateot®eps, SO
some cost is also require for collecting the daia the

model. The cost vary depend on the way the data is

collected. The model needs to be updated in ocderetet



the new requirements or needs and this updatingafel
have associated a cost with it. So, each model dms
associated cost with it as discussed previouslyabuortodel
should have a low cost.

2.3 Different kinds of M odels

There are different kinds of models such as ventaysical
and mathematical models. In verbal model, wordsuaes
instead of numbers. The verbal model involves symbm
indicate operations or processes and it uses theswio
highlight the important and necessary information.

3.1 Descriptive Problems

The descriptive problems are classified as long stmurt
term problems. The long term problems involve satiohs
while the short term involves forecasting. The egkas of
long term problems include modelling human popafati
global warming and city structures etc. The shermt
problems include modelling about forecasting theatier,
stock exchange and tourism etc.

3.2 Decisional Problems

The decisional problems are also classified as &myshort

The physical model is a physical copy of an objectterm problems as the descriptive problems. The keng

regardless of the size of the object. The sizdefdbject to
be modelled ranges from small atomic particle smgSolar
system [1]. The physical model provides a visusliraof
information relating to the object being modellddhe two
dimensional and three dimensional models are aésngb
widely used.

The mathematical models involve the variabdesl
parameters that describe the behaviour of the rsystebe
modelled. The mathematical model can be of the fofm
differential equations, partial differential equats, ordinary
differential equations, statistical model and dyimmodels
etc. The examples of the mathematical models caaibe
pollution, global warming, population growth, baiaé
growth and birth-death rate etc. [2] [3].

There may be one system and it can be repexbdy
many models e.g. total fish biomass in a river aiwen

decisional problems refer to planning such as prapabout
train schedule, hospital or dam etc. The short term
decisional problems refer to management such asgivam
the minimizations of delays or any real time operattc.

In the following section of this paper, mathemdtica
modelling of Love dynamics will be discussed.

4. Love Dynamics

Love dynamics is the subject of social psycholagyyhich
interpersonal relationships are mostly discussedoig the
interpersonal relationships, the romantic relathps are
said to be simple because just two individualsiavelved
in that relationship [4]. When two individuals, where
completely indifferent to each other, meet then knee
story starts and it start developing & ends ingime, that’s
why Love is a dynamic process. The dynamics of the

time. On the other hand, there can be many systeniselings between the two persons can be modelled by

represented by same model e.g. Love, War as ddpligte
the following set of equations:

At+1)= xa(t)-F1xa(t)+raxa(t)
At+1)= %(1)-Foxa(t) +roxa (1)

The set of equations i.e., 2.3.1 and 2.3.2 can des dor
modelling both Love and War. But in the case of &othe
f; and § are the forgetting coefficients angdand 5 are the
reaction of the individual 1 and 2 respectively.illn case

of War, the f and § are the technological decay coefficients

and g and p are the defence coefficients.
3. The Art of Modelling

Modelling is basically the derivation of equatiotigt are
solved for a set of system variables. The two kids
problems involved
decisional problems that will be discussed in thio¥ing
sections.

differential equations [4].

In the following sections, the effects gpaal on the
development of love will be discussed. The outcoroks
positive and negative appeals will also be disalis#és
also important to mention that appeal is not anolaibs
quantity but rather an immanent quantity given g kbve
partner.

4.1 Mathematical Model of L ove dynamics

Before discussing the mathematical model of love
dynamics, it's necessary to define the standarglesuThe
secure couples are those respond positively ifabe of the
other partner increases [5]. The non-secure indalsl
decrease their response when involvement becomgs ve
high. The non-synergic persons’ response to love is

in modelling are descriptive andindependent of the degree of involvement [6].

The mathematical model of the love dynamis
composed of two variables i.e. and % which represents



the love of person 1 and 2 for the love partnere ThCase2: High & Low quality Relationships
mathematical equations representing the love dycemie

the following [7] [8] [9]: The relationships with states of positive feelimgpresent
the high quality relationships. On the contrary,e th
X = —oqx; +Ri(x) + Ay oo (4.1.1) relationships with states of negative feelings espnt the
X5 = —Xy + Ry(x) + A1 v (4.1.2) low quality relationships [4].
where, The figure 4.1.2 represents the curves giee the

«; is forgetting coefficient of individual i. information about high and low quality relationshig].
A; is appeal of individual i. T T ' '

X represents love

x' represents evolution of feelings

R;(x;) represents the reactions of individual i to laye

Now, different standard couples will be discusseithw
respect to appeals;fand A. Initial conditions are X0)
=x,(0) =0, because the couple is completely indifferan
each other at their first meeting.

appeal of individual 2 (A;)
(=]

Case 1. Robust & Fragile couples

The set of mathematical equations representing low , . , |
dynamics i.e. 4.1.1 and 4.1.2 have generically anthree -2 A e o B 1
equilibrium points [4]. The two fold bifurcation otes in appeal of individual 1 (4;)

state space of appeals; Aand A are computed using

software packagdUTO [10] [11] [12] and are shown in Figure4.1.2 Curves representing signs of feelings [4]
figure 4.1.1.

The figure 4.1.2 reveals the fact that robust rehships
have high quality relationships in long run despitdact if
one of the two partners has negative appeal. Bobtifi the
partners have negative appeal then robust couples
experience low quality relationships. On the camtrahe

p fragile couples have been partitioned into sevessds as
shown in figure 4.1.2. The’x& x” are the two stable
equilibrium points that are balanced and the sigfis
feelings at k& x" change from negative to positive crossing
the green and orange curves in the directions rafnar as
shown in figure 4.1.2.

¢ robust couples

fragile couples

appeal of individual 2 (A5)

e 5. CONCLUSION

2 . eaTof individuaol 14D ! The main aim was to discuss the models & theirulaegs
PP ot and their application to Love dynamics. The modeiudd
be precise, user friendly, flexible and low cogteifferent
kinds of models are verbal, physical and matheraktic

models.

Figure 4.1.1 Two-fold bifurcation curves [10]

In figure 4.1.1, the couples corresponding to twabke
states & x"" and saddle’k are called fragile couples. The
fragile couples have a romantic relationship thdtch from
high to low and vice versa. On the contrary, thbust
couples correspond to points outside the closedomeg
shown in figure 4.1.1. The robust couples have rglsi
stable equilibrium point which means that if a dibance
occur within the robust couples, then their romanti
relationship always return to same quality aftere th
disturbance.

Modelling is basically the derivation ajuations that
are solved for a set of system variables. It ingdithe
descriptive and decisional problems.

Love dynamics is the subject of socialgheogy, in
which interpersonal relationships are mostly diseds The
fragile couples have two stable states and a saululle.
The fragile couples have a romantic relationshat gwitch
from high to low and vice versa. The robust couplage a
single stable equilibrium point. The robust relatbips



have high quality relationships in long run despitdact if

one of the two partners has negative appeal. Bootifi the
partners have negative appeal then robust couples
experience low quality relationships
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