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ABSTRACT 
 

The competition raises significant environmental concerns among species that share habitats. 
The density of a population's own population, as well as the density of populations with which 
it is in competition, determines the rate at which that population changes. This study employs a 
competition model predicated on the hypothesis that the two groups have an antagonistic effect 
on one another's demographic trends. It was based on the idea that two populations of a given 
species share a habitat but compete with one another for limited resources. Both the abrogation 
equilibrium and the coexistence equilibrium are found to be unstable. Relationships between 
species, finding equilibrium points, and species habits are broken down into their fundamental 
components. Different competition model states and their solutions are investigated. A weak 
competition that is asymptotically stable on a global scale is presented at some equilibrium 
points. In the end, the phase picture is plotted, and the various stability models used for the 
competition are expressed. 
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1.  Introduction 

In mathematical biology, competition modeling is 

incriminating spectacles. It is outstretched in nature 

as two species compete for the same limited 

provision one of the species fall outs elided by 

Murry (2007).  The modeling is ticklish to perform 

in any generality for population dynamics. An 

ecosystem is tenacious to encircle that presume its 

interactions to defection whereas a chance of severe 

controls. Competition model was enacting 

introduced as an ethos of cross-linguistic saying 

procedure by Whinney et al. (1989). Gotelli and 

Levin (1967) brainchild in conceptual and 

discourse ecology, the competition species 

coexistence has been a center motive for confined 

provisions. By general migration rates and 

competition exorbitance, it imparts a complete 

analytical portrayal of the competition upshot. 

Undertake that the completion is well-proportioned 

and the ambience is homogeneous by Nguyen Huu 

Khanh. Windarto Windarto and Eridani Eridani 

argued that competition inferiors the suitability of 

both organisms inlaid, since the availability of one 

of the ingredient incessantly assuage the content of 

provision incessantly procurable to isolate. In many 

habitats and ecosystems, diverse sort of interactions 

interim embodied souls attained. There are two 

kinds of interactions such as intraspecific and 
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interactions in ecological interaction. Interactions 

interim isolates of the analogous species are 

proposed intraspecific and interactions interim two 

or more species are proposed interspecific 

interactions. Competition, predation, herbariums 

and symbiosis include interspecific interactions. 

The weaker species has a negative impact in 

ecological community by Lang et al. (2013). 

Booker et al. (2009) an accumulation of 

populations imparts directly and indirectly of at 

least two diverse species within a specific 

geographical area. For survival isolate can contend 

for food, water, space, light, mates, or any other 

provision. Begon et al. (2014) deliberated for 

competition to occur the provision must be 

confined and the population swells exponentially as 

the species may attain a lavish extent of each 

provision. Direct intraspcific competition also 

includes claimed animals in an area that may not 

later have actual conflicts with other species and is 

at risk of conflict with the dominant member. 

Organisms can accomplish indirectly and only 

notify indirectly through engaged resources. 

Apparent competition occurs between the former 

populations. Norbury et al (2001) speculates that an 

enhancement in the population of predatory species, 

such as exploitative competition, will get more 

predators in the region, increasing a person’s 

craving and abating their caliber to survive. Ni et 

al. (2018) depict Lyapunov or upper–lower 

solutions guarantee global stability of nonnegative 

constant equilibria. For significant nonlocal intra-

specific competition coefficients, the nonlocal 

diffusive competition model may have nonconstant 

positive equilibria for weak competition. Gumu 

(2014) studied discrete-time dynamic model 

equilibrium point local and global stability 

conditions with and without the Allee effect. Hassel 

et al. (1976) present a similar two-age class model, 

in which intra- and inter-specific competition 

coexist in one of the developmental stages. The 

Classical Lotka-Volterra competition equation 

revealed by Gavina et al. (2018) that competing 

species can only survive if intra-specific rivalry 

outweighs the inter-specific competition. As shown 

by Yu et al. (2020), nonlinear harvesting can 

display more complicated dynamic behavior than 

linear harvesting. Averill et al. (2017) investigated 

two-person mathematical model species with the 

same population dynamics in space and time, 

regionally, but has remained static throughout the 

years. One species goes extinct, or the two species 

attain a state of coexistence equilibrium in the long 

run, as demonstrated by Chen et al. (2022). It is 

shown that the traditional Lotka-Volterra 

competition model can be transformed into a 

cooperative system Alhasanat et al. (2019). In this 

study, Ma et al. (2019) examine the effects of 

bistable nonlinearity on the Lotka-Volterra 

competition model by looking at the speed and 

direction of moving waves. Using a Lotka-Volterra 

diffusive competitive system in a sphere with two 

unbounded in a spherically symmetric setting, Du 

et al. (2018) examine the dispersal invading 

species. 

Ecological familiarities are typically classified by 

exorcism of their interspecific interactions. 

 

Table  1: Denomination of interspecific familiarity. 

 

Interaction type 

 

Competing for a 

determinate food supply 

for the similar species
 

 

Effect on species 1 

 

Effect on species 2 

 

 

Competition Model 

 

Food supply is abundant 

the number of individuals
  

Positive(+) Positive(+) 

The amount of this food 

supply available to each 

individuals
 

Negative(-) 

 

Negative(-) 

Table 1 narrates this denomination, most momentous of which is competition. Interaction type consequence 

on Species 1 consequence on Species 2 Competition (+) positive (+) positive and (–) Negative (–) 

Negative. 
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2. Formulation of Competition Model 

Two and higher dimensional systems are used in 

differential equations for some of the problems of 

population dynamics which starts with a population of 

two species occupies the same residence. Competes 

for limited resources and it is to get some insight into 

environmental issues. The logistic equation for a 

single species: )1(
K

N
rN

dt

dN
−=

                   

(1)

 

Where r  is the growth (birth) rate, and K  the 

carrying capacity. )(1 tN  and )(2 tN  to illustrate 

the populations of the two species at time t .  The 

Competition model for diminution growth rate of 

species, say 1N , concerning of species 2N is to 

replace the growth rate part )1(
K

N
−   in the 

logistic equation by the subsequent forms: 

  
( )

( )

1
1 1 1 1 21

2
2 2 1 2 22

(2)

dN
N r p N q N

dt

dN
N r p N q N

dt


= − − 


= − −


               

 

Here, 
ir  is the maximal per capita growth of 

species i ,  2121 ,,, qqpp are the parameters for 

the first and second species gradually. All the 

parameters are obtained to be positive.   
 

3. Obtaining Equilibrium Points 

For equilibrium points by determining the values of 

1N
 
and 2N  such that 01 =

dt

dN
 and 02 =

dt

dN
 

is verified. By determining values for which   

.01 =
dt

dN
                                                           (3) 

01=N  Or  021111 =−− NqNpr

      

21111

21111 0

NqrNp

NqNpr

−=

=−−
 

1

211

1
P

Nqr
N

−
=                                             (4)                                                                          

 

 

By determining values for which 02 =
dt

dN
  

0)( 221222 =−− NqNprN  

 
02=N  or  022122 =−− NqNpr

                   (5) 

     

2

122

2

12222

q

Npr
N

NprNq

−
=

−=

                                     (6)
 

Setting 01=N in the equation (5), it is seen that                                                       

00. 2222 =−− Nqpr  

00 222 =−− Nqr  

2

2
2

q

r
N =  

Setting 02=N  in the equation (4) it seems that   

1

1
1

p

r
N =  

To ascertain in consequence of equilibrium points,  

)0,0(),( 211 =NNE                                         (7)
  

)0,(),(
1

1
212

p

r
NNE =                                    (8) 

),0(),(
2

2
213

p

r
NNE =                                     (9) 

),(),(
2

122

1

211
214

q

Npr

p

Nqr
NNE

−−
=       (10) 

The equilibrium point in equation (10) may not be 

positive for all feasible values.  

 



16 Phase Portrait and Stability Analysis of Two Species Competition Models 

Table 2:  Behavior of Competition model, described by equation (2) for different equilibrium points. 

 

Equilibrium Points 
1N  2N  Behavior of Species  

)0,0(),( 211 =NNE  0 0 Both species extinct. 

)0,(),(
1

1
212

p

r
NNE =  

1

1

p

r
 

0

 

1N  Prevails,
 2N  

goes extinct. 

),0(),(
2

2
213

p

r
NNE =  

0

 

2

2

p

r
 

1N
 

goes extinct , 

2N  Prevails. 

),(),(
2

122

1

211

214
q

Npr

p

Nqr
NNE

−−
=  

1

211

p

Nqr −
 

2

122

q

Npr −
 

Both species co-exist. 

 

4. Local Stability Analysis 

It is analyzed the stability of the model (2) each 

equilibrium solution separately based of the 

corresponding Jacobian matrix may be 

approximated by 

 

( ) =21, NNJ

1 1 1 1 2 1 1̀

2 2 2 2 2 2 2

2
(11)

2

r p N q N q N

q N r p N q N

− − − 
 

− − − 

                                                                           

 

Proposition 1: 

The equilibrium state 1E , 1 2 1 2 1 2( , , , , , ) 0p p q q r r   

of the competition model (2) is unstable as 11 r= , 

and .22 r=

 
Proof: From model (2), 

1 1 2( , ) (0,0)E N N =

 
To recapitulate the stability setting )(0 11 twN += , 

)(0 22 twN +=                                                  (12) 

From the equation (2) and (12)  

  

( )

( )









−−=

−−=



221222
2

211111
1

wqwprw
dt

dN

wqwprw
dt

dN

                                                                               










−−=

−−=


2

222122
2

21

2
1111

1

wqwwrw
dt

dN

wqwprw
dt

dN

                                                                              

 
















22
2

11
1

wr
dt

dN

wr
dt

dN

                                           (13) 

In matrix form this can be written as  





































2

1

2

1

2

1

0

0

w

w

r

r

dt

dN

dt

dN

                             (14) 

The characteristic matrix is 

 
1

2

0 1 0

0 0 1

r

r


   
−   

  

 
The characteristic equation is 0

0

0

2

1
=

−

−





r

r

                                           ( )( ) 021 =−−  rr

 
                      Either ( ) 01 =−r , Or ( ) 02 =−r

 
                              1r=  , Or 2r=

 

Here, 1 2 1 2 1 2, , , , , 0p p q q r r                                        

       11 r= , Or 22 r=
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The equilibrium state 1E  of the competition model 

(2) is unstable as it has two positive values 11 r= , 

and other .22 r=

 
Proposition 2: The equilibrium state 2E , 

1 2 1 2 1 2( , , , , , ) 0p p q q r r   of the competition model 

(2) is unstable if 1221 rqrp   or stable if 

1221 rqrp    as 11 r−= , and .
1

12
22

p

rp
r −=

 

Proof: From model (2), )0,(),(
1

1
212

p

r
NNE = To 

recapitulate the stability setting )(1

1

1
1 tw

p

r
N += , 

)(0 22 twN +=                                                  (15) 

From the equation (2) and   (15)  

)

) 











−


















−=

−

























+−








+=

22

1

1
22

2

221

1

1
111

1

11

wq
p

r
rw

dt

dN

wqw
p

r
prw

p

r

dt

dN

          

( )





















−−−=

−−−







+=



2212

1

12
22

2

2211111

1

11

wqwp
p

rp
rw

dt

dN

wqwprrw
p

r

dt

dN

       

( )





















−−−=

−−







+=



2212

1

12
22

2

22111

1

11

wqwp
p

rp
rw

dt

dN

wqwpw
p

r

dt

dN

 













−

−−



2

1

12
22

2

2

1

21
11

1

w
p

rp
rw

dt

dN

w
p

qr
wr

dt

dN

                        (16)                                       

In matrix form this can be written as  




























−

−





















2

1

1

12
2

1

11
1

2

1

0
w

w

p

rp
r

p

qr
r

dt

dN

dt

dN

              (17) 

The characteristic matrix is 

1 1
1

1

2 1

1

1 0

0 1
0 2

r q
r

p

p r
r

p



 
− 

   −  
   − 
   

The characteristic equation is 

0

0
1

12
2

1

22
1

=

−−

−−−





p

rp
r

p

qr
r

 

The characteristic matrix is 

( ) 0
1

12
21 =








−−−− 

p

rp
rr

 
Either ( ) 01 =−− r , Or 0

1

12
2 =








−− 

p

rp
r

 

1r−=  , Or 

1

12
2

p

rp
r −=

 Here, 1 2 1 2 1 2, , , , , 0p p q q r r        

11 r−= , Or 

1

12
22

p

rp
r −=

 The equilibrium state 2E  of the competition model 

(2) is unstable or stable as it has one negative 

value 11 r−= , and other .
1

12
22

p

rp
r −=

 Proposition 3: The equilibrium state
3E , 

1 2 1 2 1 2( , , , , , ) 0p p q q r r   of the competition model 

(2) is unstable if 1221 rqrp    or stable if 

1221 rqrp  as 21 r−= ,  

and .
2

2112
2

p

rqrp −
=
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Proof: From model (2), ),0(),(
2

2
212

p

r
NNE =

 

To recapitulate the stability setting )(0 11 twN += , 

)(2

2

2
2 tw

p

r
N +=                                             (18)

 

From the equation (2) and (18)  

  

(( )

( 



















+−−








+=
















−−=

2

2

2
21222

2

22

2

2

2
11111

1

w
p

r
qwprw

p

r

dt

dN

w
p

r
qwprw

dt

dN

                             





















−−−=
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22
22

1222
2

2111

2

212
1111

1

2
wq

p

rq
wprw

dt

dN

wwqw
p

rq
wprw

dt

dN

        

21 1 2
11 1 1 1 1 1 2

2

2
2 22 2 2 2 2 2

22 2 1 2 2 2 2 2 1 2 2 22
22 2 2

dN q r
w r p w w q w w

dt p

dN r q r r q r
r p w q w w r p w w w w q

dt p p p p


= − − − 


 

= − − − + − − −















−+−−

−−



2

2

22
222
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22
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1

2

12
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1

w
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rq
rww

p

rq
wrp

dt

dN

w
p

qr
wr

dt
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In matrix form this can be written as  
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−−





















2

1

2
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2

2
22

2

21
1

2

1 0

w

w
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rq
rq

p

r
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p

rq
r

dt
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dt

dN

The characteristic matrix is  

1 2
1

2

2 2 2
2 2 2 2

2 2

0
1 0

0 1

q r
r

p

r q r
r p q r

p p



 
− − 

   −  
   − − + − 
   

The characteristic equation is 

0

10

0

2

2

2

12
2

2

21
1

=

−







+−−

−−−





p

q

p

rq
r

p

rq
r

0
2

22
2

2

22

2

21
1 =








−−+−








−−− 

p

rq
r

p

qr

p

rq
r

Either 0
2

21
1 =








−−− 

p

rq
r ,  

Or 0
2

12
2

2

2 =







−−+− 

p

rq
r

p

q

 

2r−=  , Or 

2

21
1

p

rq
r −=

 Here, 0,,,,, 212121 rrqqpp       

21 r−= , Or 

2

2112
2

p

rqrp −
=

 The equilibrium state 2E  of the competition model 

(2) is unstable or stable as it has one negative 

value 21 r−= , and other

2

2112
2

p

rqrp −
=

 

5. Numerical Illustrations 

5.1 Results and Discussions 

Competition Model 1:  

The following model that describes the competition 

model between two species 

( )

( )









−−=

−−=

212

2

211

1

215

2617

NNN
dt

dN

NNN
dt

dN

                        (19) 

A coupled set of ordinary differential equations is 

required to depict the model (i). Let us refer to the 

population size of the first species as )(1 tN  and 

the population size of the second species as 

)(2 tN at any time ).0(t   Let us assume that the 

first species has an intrinsic per capita growth rate 

of 17 and the second species has an intrinsic per 
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capita growth rate of 15. Absolute intra-specific 

competition coefficients are 6 and 2. The inter-

specific competition coefficients are absolute 

values of 2 and 1, respectively. It is expected that 

all of the parameters have positive values. Solving 

the equation (19) the critical points occur 

at ( )0,01=E , 







= 0,

6

17
2E , ( )15,03=E ,









−= 28,

2

13
4E . 

5.1.1 Plotting the phase portrait for the given system of differential equation (19) 

0 2 4 6 8 10 12

0

5

10

15

               0 2 4 6 8

0

2

4

6

8

 

(a)                                                                               (b) 

     

(c)                                                                           (d) 

0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0

0

1

2

3

   

(e)                                                                               (f) 

Fig. 1: Phase portraits for the competition model (1) by using equation (19). Boundary trajectories are not 

shown. All interior trajectories a periodic and enclose the interior steady states: (a), (b) at (0, 0), (c) at (0, 

0), (2.5, 0), (d) (0, 0), (1.5, 0), and (e), (f) at (0, 0), (1.5, 0). Linear stability for real eigenvalues 

1 2( ) , 0i    (stable node), 
1 2( ) , 0ii    (unstable node). 
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The Jacobian matrix for the system of equation (19) 

is  

( ) =21, NNJ










−−−

−−−

212

1̀21

22152

221217

NNN

NNN
 

At ( )0,01=E  

 ( ) ( ) 







==

150

017
, 211 NNJEJ  

At 







= 0,

6

17
2E  

( ) ( )















−

==

3

28
0

3

17
34

, 212 NNJEJ  

At ( )15,03=E  

( ) ( ) 








−−

−
==

1530

013
, 213 NNJEJ  

At 







−= 28,

2

13
4E  

( ) ( ) 








−−
==

2856

1339
, 214 NNJEJ  

Since the eigenvalue of ( ) 171 =EJ and 15, the 

point (origin) is unstable node because the 

linearized matrix has two positive eigenvalues. The 

eigenvalue ( )
3

28
2 =EJ  and 0, the point 2E cannot 

analyze it is not isolated (one eigen value is zero). 

The eigen value of ( ) 133 −=EJ  and 0, the point 

3E  is asymptotically stable because their jacobian 

matrix has 0 eigen value and negative eigen value. 

The eigen value of ( ) 18224 iEJ =  

and 1822i−  is unstable because the jacobian 

matrix has one positive eigen value and one 

negative eigenvalue. 

Competition Model 2 :  

( )

( )

1
1 21

2
1 22

24 7 2

(20)

21 5

dN
N N N

dt

dN
N N N

dt


= − − 


= − −


  
One requires a system of coupled ordinary 

differential equations to depict the model (ii) 

properly. It is used the abbreviations )(1 tN and 

)(2 tN to denote the populations of the first and 

second species, respectively ).0(t  Consider two 

species, one of which has an intrinsic growth rate 

per person of 24 and the other of which has an 

intrinsic growth rate per person of 21. In absolute 

terms, the competition coefficients within species 

are 7 and 5, respectively. In comparison to inter-

specific competition, the intra-specific competition 

coefficient is two, and the latter is 1. All of the 

parameters are expected to have positive values. 

Solving the equation (20) the critical points occur 

at ( )0,01=E , ( )21,02=E , 







= 0,

7

24
3E ,

( )9,64 −=E . 
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5.1.2 Plotting the phase portrait for the given system of differential equation (20) 

0 5 10 15 20

0

5

10

15

20

25

    0 2 4 6 8

0

2

4

6

8

10

 

                                        (g)                                                                                    (h) 

      

                                        (i)                                                                       (j) 

0 1 2 3 4 5

0

1

2

3

4

5

       

(k)                                                                   (l) 

Fig. 2: Phase portraits for the competition model (2) by using equation (20). Boundary trajectories are not 

shown. All interior trajectories a periodic and enclose the interior steady states: (g) at (0, 22.5), (h) (0, 0), 

(i) at (0, 0), (4, 0), (j) (0, 0), (3.5, 0), and (k), (l) at (0, 0), (3.5, 0). The interior steady state now exists and is 

locally stable, asymptomatically stable and unstable with a spiral. 
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The Jacobian matrix for the system of equation (20) is  

( ) =21, NNJ










−−−

−−−

212

1̀21

25215

221424

NNN

NNN
 

At ( )0,01=E  

 ( ) ( ) 







==

210

024
, 211 NNJEJ  

At ( )21,02=E  

( ) ( ) 








−−

−
==

21105

018
, 212 NNJEJ  

At 







= 0,

7

24
3E  

( ) ( )
















−

−−
==

7

27
30

7

48
24

, 213 NNJEJ
 

At ( )9,64 −=E  

( ) ( ) 






 −−
==

945

1242
, 214 NNJEJ  

Since the eigenvalue of ( ) 241 =EJ and 21, the 

point (origin) is unstable node because the 
linearized matrix has two positive eigenvalues. The 

eigenvalue  ( ) 212 −=EJ  and -18, the point 

2E is asymptotically stable as both eigen value is 

negative. The eigen value of ( ) 243 −=EJ  and 

7

27
the point 

3E  is unstable because
3E  is a 

saddle point or their jacobian matrix has one 
negative eigen value and one positive eigen value. 

The eigen value of ( ) 274 −=EJ  and 6−  is 

asymptotically stable because both eigen value is 
negative. 

 

Competition Model 3:  

( )

( )









−−=

−−=

212

2

211

1

349

526

NNN
dt

dN

NNN
dt

dN

                        (21)  

To represent the model, a coupled set of ordinary 

differential equations is needed. At any 

moment ( 0)t  , the population of the first species 

will be denoted by )(1 tN  , while the population of 

the second species will be denoted by )(2 tN . 

Assume that the intrinsic per capita growth rate for 

the first species is 6 and that for the second species 

it is 9. The coefficients of absolute intra-specific 

competition are 2 and 4, respectively. The inter-

specific competition coefficients are absolute 

values of 5 and 3 respectively.  Each parameter's 

value should be positive. 

5.1.3 Plotting the phase portrait for the given system of differential equation (21)
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5
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   0 2 4 6 8 10 12

0

5
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                                   (m)                                                                                         (n) 
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                                       (o)                                                                           (p) 

0 2 4 6

0

2

4

6
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Fig. 3: Phase portraits for the competition mode (3) by using equation (21). Boundary trajectories are not 

shown. All interior trajectories a periodic and enclose the unique interior steady states: (m) at (0, 0), (0, 

2.5), (n) (0, 5), (o), (p), (q) and (r) at (0, 0), (0, 2.5). The interior steady state now exists and is locally 

stable and unstable with a spiral. 

The Jacobian matrix for the system of equation (21) 

is   

( ) =21, NNJ
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Since the eigenvalue of ( ) 91 =EJ and 6, the point 

(origin) is unstable node because the linearized 
matrix has two positive eigenvalues. The eigen 

value of ( ) 32 −=EJ  and 0, the point 2E  is 

asymptotically stable because their jacobian matrix 
has 0 eigen value and negative eigen value. The 

eigen value of ( ) 93 −=EJ  and 0, the point 3E  

is asymptotically stable because their jacobian 
matrix has 0 eigen value and negative eigen value. 

The eigen value of ( ) )213385615(
168

1
4 +=EJ  

and )213385615(
168

1
−  is unstable because 

the jacobian matrix has one positive eigen value 
and one negative eigenvalue. 



24 Phase Portrait and Stability Analysis of Two Species Competition Models 

         0 1 2 3 4 5 6 7
0

5

10

15

 

Fig. 4: Plotting domains related to competition of model (1) by using the equation (19). The null clines for 

the competition model 1. 1 0
dN

dt
=  is 

1 0N =  and 
1 217 6 2 0N N− − =  with 2 0

dN

dt
=  being 

2 0N =  and 
1 215 2 0N N− − = . 
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Fig. 5: Plotting domains related to competition of model (2) by using the equation (20). The null clines for 

the competition model 1. 1 0
dN

dt
=  is 

1 0N =  and 
1 224 7 2 0N N− − =  with 2 0

dN

dt
=  being 

2 0N =  and 
1 221 5 0N N− − = . 
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Fig. 6: Plotting domains related to competition of model (3) by using the equation (21).  

The null clines for the competition model 3. 

1 0
dN

dt
=  is 

1 0N =  and 
1 26 2 5 0N N− − =  

with 2 0
dN

dt
=  being 

2 0N =  and 

1 29 4 3 0N N− − = . 

If two lines don not confine through the first 

quadrilateral, then the two species cannot coexist 

amicably and at least one of them will die. This 

policy is called Gauss’s competitive exclusion 

policy. 

 

6. Global Stability Analysis 

Positive equilibrium of the equation number (2) is 

globally asymptotic stable for weak competition 

case as 2 2 2

1 1 1

.
q r p

p r q
   See shi (2018). 
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Fig. 7: Global stability analysis of the equation (19). Taking 

1 2 1 1 2 217,r 15,p 6,q 2, 1, 2.r q p= = = = = =  

Here, 2

1

2
1

2

p

q
= = , 2

1

15
0.88

17

r

r
= = , 2

1

1
0.17

6

q

p
= =  

(a) 2 2

1 1

r p

r q
 , E2 is globally asymptotically stable; 

(b) 2 2

1 1

r q

r p
 , E3 is globally asymptotically stable; 

(c) 2 2 2

1 1 1

.
q r p

p r q
  , E4 is globally asymptotically stable; 

 

7. Conclusion 

The competition model is a repeating experiment 

with two species. Differential equation-based 

models assist us in comprehending the current 

condition of the ecological population model. The 

need to find solutions to these problems has 

become more urgent as it has been clear that natural 

inversions are a global concern that contributes to 

climatic fluctuation. The dynamic character of the 

provision is sought at equilibrium points, and the 

dynamic nature of the system close to the solution 

trades stability for a loss of steadiness due to the 

varying parameters. There are several attainable 

equilibriums in this model, including the abrogation 

equilibrium, the abrogation of the first equilibrium, 

the abrogation of the second equilibrium, and the 

coexistence population equilibrium. The extinction 

equilibrium and the coexistence equilibrium have 

both been observed to be unstable. In addition to 

this, it was discovered that the extinction of the 

original population is conditionally asymptotically 

stable. Weak competition and an illustration of 

globally asymptotically stable equilibrium exist at 

some equilibrium points. The intersection of the 

nuclleolines, the degree to which they adapt, their 

relative position, and the stability evaluation of 

each equilibrium point by the flow of trajectories in 

the phase plane are used to determine the nature of 

the vector field. 
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