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Abstract
Sexual violence is increasing by significance rate now-a-days. Girls aged 3 to 60 all are the victims of sexual

harassment directly or indirectly. According to World Health Organization (WHO), globally one-third of the world’s
women are being subjected to sexual violence. Sexual violence is also increasing in Bangladesh on a daily basis.
About 84% of Bangladeshi women are constantly being subjected to sexual harassment. Risk factors, related to
sexual violence include lower levels of education, harmful use of alcohol, antisocial mental disorder, witnessing
family violence, gender inequality, etc. Governments of each and every country are taking action against it, but the
rate of sexual violence is increasing day by day. To investigate the underlying causes of sexual violence, we propose
to formulate a five compartmental model to describe the dynamics of the system of social crime. For the analytical
validation of the model, we perform equilibrium analysis, stability of the system at equilibrium points, and basic
reproduction number. Using the parameter estimation of the real data of sexual violence, we investigate the
numerical simulations for various parameter combinations. To visualize our findings, we illustrate the numerically
simulated solutions with analytical results for better prediction of reducing the violence.

Keywords: Sexual violence, Mathematical model, Basic reproduction number, Stability analysis, Numerical
simulation.

1. Introduction

Among all the violence against women, sexual violence is an alarming problem today. It happens globally. Sexual
violence is any sexual act or attempt to obtain a sexual act through violence, trafficking in an individual or acts
against a person's sexuality, irrespective of the relationship of the victim (WHO Report, 2020). The main victims of
sexual violence are women. It has an influence on physical and mental health. In addition to causing physical injury,
it is associated with an increased risk of a range of sexual and reproductive health issues, with both immediate and
long-term implications. Its impact on mental health may be as serious as its physical impact. Sexual abuse includes
sexual assault, sexual abuse of children, sexual harassment, rape, attempted rape, gang rape, sexual violence,
slavery, prostitution, forced pregnancy, abortion, forced marriage, etc (WHO Report, 2015). Global estimates show
that in their lifetime, about 1 in 3 (35%) of women worldwide have experienced either physical and/or sexual
intimate partner violence or non-partner sexual violence, and up to 38% of women's killings are committed by a
male intimate partner (WHO 2017). In 2019, there were 1080, 149 and 189 incidences of rape, attempted rape
and sexual harassment in Bangladesh, respectively (Odhiker, 2019). According to the Bangladesh Mahila
Parishadad, Bangladesh saw 1093 incidences of rape from January to November 2020. It can lead to fatal
outcomes, such as homicide or suicide, injuries, unintentional pregnancies (abortions, gynecological problems, and
sexually transmitted infections, including HIV), health problems (headaches, back pain, abdominal pain,
gastrointestinal disorders), etc (WHO Report, 2017).

Mathematical modelling plays an incredible role in every sector nowadays. It has already contributed to a better
understanding of the mechanisms of different critical phenomena and has received increasing attention because
rapid, cost-effective, and illuminating evaluation is possible through modeling and simulation. Many mathematical
models have been studied as well. Sebil and Otoo (2014) constructed the model to describe the domestic violence
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epidemic model. The model discusses the simple continuous model for the spread of domestic violence. Delgadillo-
Aleman et al. (2019) formulated a mathematical model based on differential equations for the intimate partner
violence that described the dynamics of intimate partner violence in which the man perpetrated violence against the
women. It also focused on different key factors reported in literature as causal or motivational factors to perpetrate
intimate partner violence that include the man’s need to control the women, social pressure on the women to remain
married, failures in self-regulation, and empowerment programs. In 2014, Biswas et al. investigate a SEIR model for
control of infectious diseases with constraints. We also studied some theoretical and statistical model. Krantz and
Garcia-Moreno (2005) described theoretically about violence against women and discussed difference types of
violence against women. Adjah and Agbemafle (2016) presented a statistical analysis that investigates the factors
whose are increasing the likelihood of an event of domestic violence as reported by ever married Ghanaian women.
It also indicates that place of residence, alcohol use by husband and family, history of violence do increase a
women’s risk of domestic violence. Also, higher than secondary education acted as a protective buffer against
domestic violence. Livingston, M. (2010) discussed that whether alcohol outlet density is related to domestic
violence and whether this relationship is due to alcohol availabil-ity or to co-occurring economic disadvantage and
social disorganisation.

Sexual violence against women becomes a major prbolem worlwide. It has became a cure for our country. So it is
important to reduce the violence. As per our view, there is no work that highlight on mathematical model of sexual
violence. This paper deals with six compartmental model: potentially violent, violent, recovered violent, susceptible
victim, victim and recovered victim. The purpose of this study is to develop a mathematical model of sexual
violence against women in terms of a set of nonlinear ordinary differential equations showing that this violence can
be reduced.

2. Compartmental Model of Sexual Violence
In order to study the dynamics of sexual violence in two interacting populations of violent individuals and victims,
we formulate a model that divides the population of violent population into: potentially violent S, (t) , violent V,(t),

and recovered violent R, (t), while the victim population is divided into: susceptible victim S, (t) , victim V, (t), and
recovered victim R, (t). We consider bland b2 as the recruitment rate of potentially violent population and
victims® population, ¢ and ., as the rate of potentially violent becomes violent and susceptible victims becomes

victims, I and I, as the recovery rate of violent population by punishment and victims, 7, and ¥, as the rate of

potentially violent becomes recovered violent by counseling and recovered victim becomes susceptible victim, @
as the contact rate between violent individuals and susceptible victim, @ as the violence includes death rate and p
as the natural death rate for this model.
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Figure 1.Flowchart of the compartmental model of Sexual violence.
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The above model can be formulated by the following system of nonlinear ordinary differential equations:

ds

d_tl =b - SV, -(p+1)S,

dv,
—F=aSV, ~(p+rV,

dt

d
d_F\,:1 =V, +7S5 —pR,

ds 1)
d_t2 =b, —wa,S,V, - pS, +7,R,
dv,
= +0)V, -

dt =a,S,—(p+0)

dR,

at —rV (7, +P)R,

with $,(0)=S, , V;(0)=V, ,R,(0) =R, S,(0)=S, , V,(0)=V, ,R,(0)=R, .

3. Analysis of the Model

We investigate the positivity of the proposed model in order to show the validation and well-positioning of the
developed model. In addition, different equilibria (violence free and endemic equilibrium points) are calculated, the
basic reproduction number is also determined, and the stability analysis is performed at two different equilibria.

3.1 Positivity Analysis
Lemma 1: If S (t)>0, V,(t)>0,R (t)>0,S,(t)>0,V,(t)>0 and R,(t) >0 then the solutions S, (t), V,(t),
R (t),S,(t).V,(t) and R,(t)of the model (1) are non-negative.

Proof: We use the equations of the model (1) to prove Lemma 1.
From model (1), we have

ds, (t)
> +1)S;
dt b, —(o+n)
>0 o1 75,2h
el e
~LF=e =g 2
Multiplying both sides of (2) by e*")' we have,
alptmt 29107 ds (t) +elptnt (,D+}/ )S >ble(p+71)t %(Sle(mmt) Zble(/’+71)t
=d (Sle(mn)t)z ble(p+71)ldt (3)
Now integrating (3), we have
- ble(p+71)t
S v (4)
where ¢ is a constant. Applying the initial condition at t =0, S, (t) > S, (0).
Hence from (4), we get
by b
S5, (02— D +c=S5,(0)- Ty 2¢
Putting the value of ¢ into (4), we get
(p+r)t
it < Die b, b, ~(pet b
Se T 2 (p+n) (S ©)- (my)jj 5= o T © 7500 (p+n) (5)
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Hence, S;(t)>0at t=0and t — co. Similarly we can find the positivity of V,(t), R (t), S,(t),V,(t) and R,(t)
under the initial conditions.
Therefore, it is proved that (S, (t) >0 V,(t) >0, R, (t) >0, S,(t) >0,V,(t) >0,R,(t) >0 Vt>0).

3.2 Equilibrium Points

3.2.1 Violence Free Equilibrium Points

Let E.(S,,\V,",R",S,",V,",R,") be the violence free equilibrium point of the model (1). We need to solve
ds,” dv,' dR’ dS,” dv,” dR)’

= = = = = = 0of the model (1) in order to find the violence-free equilibrium point.
dt dt dt dt dt dt

At the violence free equilibrium point E,(S,",V,",R",S,",V,",R,"), the model (1) can be expressed as:
b - SV —(p+1)S, =0

SV, —(p+n)V," =0

Vv, +7S8 —-pR’ =0

b, - wa,S, 'V, = pS,” +7,R," =0

a,S," —(p+60+1,)V, =0

RV, —(r,+P)R, =0

Since there is no violence at the violence free equilibrium point (i.e. V," =V,” =0), we obtain from (6),
S = b R’ = nh s, 'y R, =0

(p+7) pPlp+7)

Then, the violence free equilibrium point is Evfe(sl*,vl*,Rl",Sz*,Vz*,RZ*):£ b ,0, 7y ,b—z,0,0J.
(p+n)  plp+n) p
3.1.2 Endemic Equilibrium Points
For endemic equilibrium points, sexual violence exists everywhere. So here V" #V,” = 0.
Now we have to solve the system of equations (6) for finding the endemic equilibrium points
E.(S, VRSV, R,).
Where
S = b
ntp
V' =0
RY -
p(ri+p)

I : b2(272 +,03)(l’2 +p+0)
VoP AL P P O+ P =y L Pty pO
a0, (7, +p)
V2 PP A0 p°+ P20+ p =y sty + 12ty p 7, PO
_ ab, 1
V2 PP AT P+ P20+ PP —ar oty + 12ty p 7, PO

VZ* =

R,"

3.3 Basic Reproduction Number
In this section, the Basic Reproduction Number is a measure of potentiality of the spread of sexual violence in a
given population. We will use the next generation matrix method in order to determine the basic reproduction
number of the model (1), by considering the violence and victims compartments of the system.
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Let F. be the rate of sexual violence appearance in the compartment i and V. be the rate at which people are
transferred from, given the sexual violence free equilibrium, then largest eigen value of the next generation matrix

donated by:
G=FVv")*
where
albl O
F=|n+tp
0 0
v [ (PtHh) 0
0 (p+6+r,)
Then,
G
ot | WPTh
R
(p+6+1,)
Thus the Basic Reproduction Number R,, is obtained as
_ a;by
T (n )+ p)

3.4 Stability Analysis at Violence-free Equilibrium Point
Here, by proving the following theorem 1, we verify the stability at the disease free equilibrium point.

U]

Theorem 1: The violence free equilibrium point of the model (1) is asymptotically stable if the eigen values of the

Jacobian matrix are negative.

Proof: The Jacobian matrix of model (1) is given by

-n-pP-Viay, S 0 0
Viey -p-5 0 0
J= N n -pP 0
0 -S,q,0 0 —-p-Va,o
0 0 0 0
0 0 0 0
In Echelon form the above matrix is written as
-a, 0 0
View, —-p-n 0
J (81*’\/1*' Rl*’ Sz*’vz*’ Rz*) = 78 —Sz*rlaz o 60
0 0 0
0 0 0

Where,

8, =—af (1, + p+Vy &) (-1, - p)
The following matrix is the Identity matrix of same dimension:

0 0
0 0
0 0
0 0
-r,—p-0 0
I, V2= P
0 0
0 0
0 0
-p-V'a,w 0
0 -r,—p-6
0 r,

o O O o o

V=P

@)

©)
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100000
010000
| = 001000 (10)
000100
000O0T10O0
0 00O0O0?1
The characteristic equation of equation (9) can be obtained by det (J - 11)=0.
-a, -4 0 0 0 0 0
Viey%, —-p-1r—-4 0 0 0 0
7 *rl -p—A *O 0 0 o 11)
0 =S, o, 0 -V a,0-1 0 0
0 0 0 0 —r,—p-0-1 0
0 0 0 0 r, -y, —p—A
Substituting E . (S,",V,",R",S," .V, ,R,") =( b, 0, 7o ,b_z,o,OJ , We obtain
(p+1)  pPlo+n) p
—at(n+p Vi a)-r-p)-A 0 0 0 0 0
0 -L—-p-1 0 0 0 0
74 n -p=4 0 0 0
0 L 0 o |7° (12
P
0 0 0 0 —,—p—-0-1 0
0 0 0 0 r, -y, —p—A
By solving equation (12) the eigen values are,
h==p
A ==p
& ==af (7, + p)(-1, = p)
A==P=7
)‘5 =-p—-h
dg=—p=-0-r,

Since A4, 4,,4,,4, and A; are all negative, so the violence-free equilibrium point is asymptotically stable.
Hence, Theorem 1 is proved.

3.5 Stability Analysis at Endemic Equilibrium Point
In this section, we verify the stability at endemic equilibrium point by proving Theorem 2.
Theorem 2:The endemic equilibrium point of the model (1) is asymptotically stable if the eigenvalues of the

Jacobian matrix are negative.
Proof: The Jacobian matrix of model (1) at the endemic equilibrium point is
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—-a, 0 0 0 0 0
Viey -p-1r, 0 0 0 0
NSRS VR h ° ° 13)
0 -SSa,0 0 —p-V a,o 0 0
0 0 0 0 -r,—p-0 0
0 0 0 0 r, ¥, =P
Equation (13) isa 6x6 matrix and the characteristic equation is given by det (J - 11)=0.
-a, -4 0 0 0 0 0
Viey, —-p-1r—-4 0 0 0 0
12 r -p—A 0 0 0 0o
0 =S, a,» 0 —-p-Va,0-1 0 0
0 0 0 0 -r,—p-0-1 0
0 0 0 0 r, -y, —p—A

= (8, AP =L =A(p =P~V a0=2) (1, ~ p=0-2)(~7,~p~2) =0
Here the eigenvalues are given by

A =-ay

12 =-p-h
A==p
A=—p-Via,o
Jy=—p—0-r,
A=—P—7,
Where,

a, =-of (1 + p+Vy a)(=1, ~ p)
All the eigenvalues of the characteristic equation are real numbers. Since 4,,4,,4,,4,,4; and A, are all negative, the

endemic equilibrium point is asymptotically stable.
Hence, Theorem 2 is proved.

5. Numerical Simulation

We are conducting numerical simulations of the sexual violence model discussed in the previous sections. We used
some hypothetical data to demonstrate the analytical results. The simulation is done using the MATLAB
programming ODEA45 solver. Our main objective is to illustrate the outcome through numerical simulations. These
numerical results, together with the verification of our analytical observations, are very important from a practical
point of view. The numerical result of our dynamical model shows different behaviors of our dynamical model. We
have chosen the initial values as S,(0) =800, V,(t) =350, R,(t) =80, S,(t) =1000,V,(t) =520 and R,(t) =200
for solving the model numerically. Here we perform the numerical simulations for time t=0 to t=30. First, we have
solved the model (1) representing all the parametric values considered for our model for the tabulated values in
Table 1, and the simulated graph is presented in Figure 2. Then the result of the combined classes is presented in
Figure 3.

Table 1. Parameter Specifications of model (1).

Parameters Descriptions Values
b1 Recruitment rate of potentially violent population 0.29
bz Recruitment rate of susceptible victims’ population 0.6
o, Rate of potentially violent becomes violent 0.004
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a, Rate of susceptible victims becomes victims 0.0032
r, Rate of recovered violent by punishment 0.0166
r, Rate of recovered victims 0.043
i Rate of _potentially violent becomes recovered violent by 0.00066
counseling

7, Rate of recovered victim becomes susceptible victim 0.0014
0 Contact rate between violent individuals and susceptible victim 0.6
2] Violence includes death rate 0.003
P Natural death rate 0.0124
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Figure 2. Trajectories of all the model compartments (1).

30

Figure 2 shows the dynamics of six compartments such as potentially violent, violent, recovered violent, susceptible
victim, victims, and recovered victims. We have observed that the potentially violent population decreases from the
initial state and it reaches to zero steadily. The violent population increases for first year and then it decreases
quickly. The recovered violent populations increase from the initial state. Again the susceptible victims decrease
from the initial state and it reaches to zero steadily. The victims increase for first year and then it decreases quickly
and the recovered victims increase from the initial state.
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Figure 3. Combined figure for the model (1).
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Figure 3 represents all the compartments together. It shows how potentially violent, violent, recovered violent,
susceptible victim, victims, and recovered victims changes.
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Figure 4. Variation of potentially violent populations with time (30 years) for different parameter values of «;.

Figure 4 indicates the influence the parameter (¢;) on the potentially violent populations for 30 years period. In
Figure 4, it has been noticed that the potentially violent populations decrease as the increase of the parameter ¢, i.e.
the rate of potentially violent becomes violent (when ¢, (0.0002,0.004) ) increases.
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Figure 5. Variation of violent populations with time (30 years) for different parameter values of ¢, and r,.

Figure 5 shows the graph for the different values of the parameter (¢, 1,) on the violent populations for 30 years
period. In Figure 5, it indicates that the violent populations decrease as the decrease of the parameter ¢, i.e. the rate
of potentially violent becomes violent (when ¢, €(0.001,0.004) ) decreases and the increase of the parameter r, i.e.
rate of recovered violent population (when r, €(0.0166,0.266) ) increases. Then the sexual violence also reduced.
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Figure 6. Variation of recovered violent populations with time (30 years) for different parameter values of r,.
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Figure 6 shows the graph for the different values of the parameter r, on the recovered violent populations for 30

years period. In Figure 6, it indicates that the recovered violent populations increase as the increase of the parameter
r, i.e. rate of recovered violent population (when r, €(0.0166,0.0366) ) increases.

1000

=
:l‘
soo A%,
]
[EAY
800 [+ % ‘\
1
. ‘\
w TOONY 3
£ N
S soofl e
i i
= s00fs N
= i ™
%  aoo | -~
é \‘ “d
300 [ \
LY
i .
200 \
.,
100 \‘...
-“'\
—~—
o 5 10

o — s ————————————

Figure 7. Variation of susceptible victims with time (30 years) for different parameter values of
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Figure 7 indicates the influence the parameter (@) on the susceptible victims for 30 years period. In Figure 7, it has

been noticed that the susceptible victims decrease as the increase of the parameter @ i.e. Contact rate between
violent individuals and susceptible victim (when @ <(0.03,0.6) ) increases.
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Figure 8. Variation of victims with time (30 years) for different parameter values of r, and 6.
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Figure 8 shows the graph for the different values of the parameter (r,,&) on the victims for 30 years period. In
Figure 8, it indicates that the victims decrease as the increase of the parameter (r,) i.e rate of recovered victims
(when r, €(0.043,0.23) ) increases and also the increase of the parameter @ i.e violence includes death rate (when

6 €(0.003,0.3) ) increases.
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Figure 9 shows the graph for the different values of the parameter r, on the recovered victims for 30 years period. In
Figure 9, it indicates that the recovered victims increase as the increase of the parameter r, i.e. rate of recovered
victims (when r, €(0.033,0.053) ) increases.
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Figure 10. Attitude of the total population when all the parameters (Table 1) remained constant except ¢z;, I, and r,.
Here ¢, =0.001 r, =0.08 and r, = 0.053.

Figure 10 shows the graph for the values of the parameter o, =0.001r, =0.08 and r, =0.053 on the total
population. In Figure 10, it indicates that when the values of the parameter «, (rate of potentially violent becomes
violent) decreases and r, (rate of recovered violent population) and r, (rate of recovered victims) increase then the

recovery violent and recovery victims population increase significantly and also the violent population and victims
reduced. Thus the violence can be reduced from our country.

6. Conclusion

In this paper, we have developed a mathematical model of sexual violence in terms of a set of nonlinear ordinary
differential equations showing that susceptible victims are becoming victims gradually with the contact of violent
population. So, women in our nation face this issue every day. With the determination of the basic reproductive ratio
and stability analysis at the violence-free and endemic equilibrium points, we have analyzed the model. Finally, to
illustrate the analytical results, numerical simulations were conducted. We have observed that the violence reduce
when the violent populations and victims decreases. That is, the violent populations reduce with the decreases of
transmission rate of potentially violent population decrease and recovery rate of violent population increase. Also,
the victims will deduce when the recovery rate of victims will increase. Thus the outcome of the numerical
experiment conducted that it can significantly eradicate sexual violence from society when proper measures are
taken to change the attitudes of violent people.

References

WHO Report, (2015). Violence and Health, World Health Organization, Geneva.

WHO Report, (2020). Violence Prevention Alliance, World Health Organization, Geneva.

WHO Report, (2017). Violence against Women, World Health Organization, Geneva.

Sebil, C., Otoo, D. (2014). A violence epidemic model to study trend of domestic violence, a study of tamale
metropolis, International Journal of Applied Mathematical Research, 3(1):62-70.

Delgadillo-Aleman, S., Ku-Carrillo, R., Perez-Amezcua, B., Chen-Charpentier, B. (2019). A Mathematical Model
for Intimate Partner Violence, Mathematical and Computational Applications, 24(1):29.

Biswas, M.H.A. (2014). On the Evaluation of AIDS/HIV Treatment: An optimal Control Approach, Current HIV
Research, 12(1): 1-12.

Biswas, M.H.A., Paiva L.T. and de Pinho, M.D.R (2014). A SEIR Model for Control of Infectious Diseases with
Constraints, Mathematical Biosciences and Engineering, 11(4): 761-784.

Biswas, M.H.A.(2012). Model and control strategy of the deadly Nipah virus (NiV) infections in Bangladesh.
Research and Reviews in Bioscience, 6(12), 370-377 (2012)

11



Proceedings of the International Conference on Industrial & Mechanical Engineering and Operations Management
Dhaka, Bangladesh, December 26-27, 2020

Biswas M. H. A. (2014). Optimal Control of Nipa Virus Infections A Bangladesh Scenario, Journal of Pure and
Applied Mathematics Advances and Applications, 12(1): 77-104, (2014).
Biswas, M.H.A.,, Islam, M.A., Akter, S., Mondal, S., Khatun, M.S., Samad, S.A., Paul, A.K. and Khatun, M.R.
(2020). Modelling the Effect of Self-Immunity and the Impacts of Asymptomatic and Symptomatic Individuals
on COVID-19 Outbreak, CMES-Computer Modeling in Engineering & Sciences, 125(3), 1033-1060
Krantz, G., Garcia-Moreno, C. (2005). Violence against Women, J Epidemiol Community Health 59(10):818-821.
Adjah, E.S.O., Agbemafle, I. (2016). Determinants of Domestic Violence against Women in Ghana, BMC Public
Health, 16(2):368.
Livingston, M. (2010). The ecology of domestic violence: the role of alcohol outlet density, Geospatial Health,
5(1):139-149.

Biographies

Kazi Nusrat Islam is currently affiliated with Khulna University, Bangladesh as a MSc student of Mathematics
discipline under Science Engineering and Technology School. She also completed her Bachelor of Science (Honors)
degree in Mathematics in the year 2020 from the same University. She is the Director of Program/Activities of
IEOM Student Chapter at Khulna University, Bangladesh. Her research interests include Mathematical
Modeling and Simulations, Biomathematics, Mathematical Criminology, and Epidemiology of Infectious Diseases.

Dr. Md. Haider Ali Biswas is currently affiliated with Khulna University, Bangladesh as a Professor of
Mathematics under Science Engineering and Technology School and he served as the Head of Mathematics
Discipline from 2015 to 2018. Prof. Biswas obtained his B Sc (Honors) in Mathematics and M Sc in Applied
Mathematics in the year 1993 and 1994 respectively from the University of Chittagong, Bangladesh, M Phil in
Mathematics in the year 2008 from the University of Rajshahi, Bangladesh and Ph D in Electrical and Computer
Engineering from the University of Porto, Portugal in 2013. He has more than 20 years teaching and research
experience in the graduate and post-graduate levels at different public universities in Bangladesh. He published
Three Books, Five Book Chapters and more than 150 research papers in the peer reviewed journals and international
conferences. Prof. Biswas has worked at several R & D projects in home and abroad as Pl and/or Researcher,
particularly he is conducting different research projects funded by the Ministry of Science and Technology,
Bangladesh, University Grants Commission of Bangladesh and The World Academy of Science (TWAS), Trieste,
Italy. His present research interests include Optimal Control with Constraints, Nonsmooth Analysis, ODEs and
Dynamical Systems, Mathematical Modeling, Mathematical Ecology, Environmental modeling and Climate change,
Mathematical Biology and Biomedicine, Epidemiology of Infectious Diseases. He is the life/general members of
several professional societies and/or research organizations like Bangladesh Mathematical Society (BMS), Asiatic
Society of Bangladesh (ASB), Institute of Mathematics and its Applications (IMA), UK, European Mathematical
Society (EMS) and Society for Mathematical Biology (SMB). Dr. Biswas is the founder member of Mathematical
Forum Khulna and served as the General Secretary of the Forum in 2013-2015. Dr. Biswas organized several
national and international seminars/workshops/conferences in home and abroad and he has been working as
Editor/Member of editorial boards of several international peer-reviewed journals. Professor Biswas contributed as
Keynote/Invited/Plenary/Panel speaker at several international conferences/seminars/workshops in home and
abroad. Professor Biswas has been nominated as the Member of the Council of Asian Science Editors (CASE) for
2017-2020 and the Associate Member of the Organization for Women in Science for the Developing World
(OWSD) since 2017. Recently, Professor Biswas has been elected as a Member of Executive Committee of
Bangladesh Mathematical Society (BMS) for the year 2020-2021, and also nominated as the Associate Editor of the
international journal GANIT- Journal of Bangladesh Mathematical Society (BMS) for the year 2020-2021. Dr.
Biswas has been nominated as a Member of Executive Committee of the IEOM Society, Bangladesh Chapter and
also serving as the Treasurer of the IEOM Society, Bangladesh Chapter. He is also serving as the Faculty Advisor of
the IEOM Society Khulna University Chapter. Professor Biswas is presently serving as the President of Bangladesh
Society for Mathematical Biology (BSMB) for the year 2020-2022.

12



	Mathematical Assessment for the Dynamical Model of Sexual Violence of Women in Bangladesh
	Kazi Nusrat Islam, Md. Haider Ali Biswas
	Emails: 30Tnusrat.161234@gmail.com30T, 30Tmhabiswas@yahoo.com30T
	Abstract
	1. Introduction
	2. Compartmental Model of Sexual Violence
	3. Analysis of the Model
	5. Numerical Simulation
	6. Conclusion
	References


