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Equilibrium Analysis of Bertrand Competition Model
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Abstract

This paper offers a comprehensive examination of the major

competition models in microeconomics, with a central em-

phasis on the Bertrand framework. In addition to Bertrand

price competition, the paper also reviews different competition

models to highlight how firms’ strategic choices shape market

outcomes. The analysis contrasts price-based and quantity-based

competition and evaluates their impacts on equilibrium prices,

outputs, and welfare across monopoly, duopoly, and oligopoly

structures. Special attention is paid to the characteristic result

of the Bertrand model, in which homogeneous-goods price

competition drives the market price toward marginal cost.

1. Introduction and Preliminaries

The Bertrand model is an economic model of oligopoly in which firms producing
identical (homogeneous) products compete by setting prices rather than quanti-
ties [17]. The model predicts that this price competition will drive the market
price down to the level of marginal cost, resulting in zero economic profits, even
if there are only two firms in the market (a duopoly).
The Bertrand model, named after the French economist Joseph Louis Francois
Bertrand (1822-1900), is a model of price competition between duopoly retailers
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[1]. In the Bertrand model, both parties participating in the game use price as
the decision variable, while involved parties in the Cournot model take output
or supply as the decision variable. The change makes the market equilibrium
of the game completely different from the Cournot equilibrium. In other words,
the model will lead each retailer to adopt the price under conditions of perfect
competition, namely, the marginal cost pricing method. Through price competi-
tion, it shows that two retailers can easily change the amount of replenishment.
However, once the seller determines the price, it may be difficult to change it. If
all retailers follow it, equilibrium is established, and no one can get benefit by
changing the price, making the price of the product equal to the marginal cost
[5] and [10].
Economics is the social science that studies the production, distribution, and
consumption of goods and services. Economics is the study of how economies
function and the activities and interactions of economic agents. Microeconomics
is a branch of economics that studies individual actors and markets, as well as
how they interact and what happens as a result of those interactions. Examples of
individual agents include homes, businesses, buyers, and sellers. Macroeconomics
examines the economy as a system in which production, consumption, saving, and
investment coexist, as well as factors influencing it such as the employment of
labour, capital, and land resources, currency inflation, economic growth, and
public policies that have an effect on these components [11].
Competition in economics refers to a situation in which various economic enter-
prises compete for restricted commodities by altering the four marketing mix’s
components: pricing, product, promotion, and site. According to traditional eco-
nomic theory, competition drives businesses to create new goods, services, and
technologies, giving customers more options and higher-quality goods. Prices for
products are often cheaper the more options there are on the market, compared to
what they would be if there was little (oligopoly) or no competition (monopoly)
[20].
A multitude of factors, including those on the firm/seller side, such as the number
of firms, entry hurdles, information, and the availability/accessibility of resources,
affect how competitive a market is. With each customer having a willingness to
pay, the quantity of customers in the market also affects competitiveness and
affects the market’s overall demand for the product [15].
A firm’s sub-sector, or country’s ability and performance to sell and supply goods
and services in a given market is referred to as its competitiveness when compared
to the ability and performance of other firms, subsectors, or countries in the same
market. One firm is attempting to determine ways to deprive another company
of market share. The Latin word ”competere,” which describes the competition
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that exists between entities in markets and industries, is where the word ”com-
petitiveness” originates [3]. It is frequently used in management discourse when
discussing comparisons of regional and global economic performance.
The number of competitors, how closely they resemble one another in size, and
especially how much of the industry’s output is controlled by the largest firm can
be used to gauge the level of competition in a given market.
Modern economic theory has focused on the many-seller limit of general equi-
librium, while earlier economic research concentrated on the distinction between
price and non-price-based competition. Antoine Augustin Cournot, a 19th-century
economist, defined competition as an environment where pricing does not change
with quantity or when the demand curve facing the firm is horizontal [14].
Resources (capital, labour, technology, and talent) tend to congregate geograph-
ically, according to empirical observation [9]. This outcome reflects the fact that
businesses are intertwined with networks of suppliers, customers, and even rival
businesses, giving them a competitive edge when selling their goods and services.
Although arms-length market links do offer these advantages, there are occasion-
ally externalities that result from connections among businesses in a particular
region or sector (textiles, leather goods, silicon chips) that cannot be captured
or promoted by markets alone. Models that highlight the benefits of networks
include the ”clusterization” process, ”value chains,” and ”industrial districts.”
The motivation of businesses under capitalist economic systems is to uphold and
enhance their own competitiveness; this essentially applies to all business sectors.
Adam Smith defined competition in his 1776 book The Wealth of Nations as
the process of allocating productive resources to their most highly valued uses
and promoting efficiency, a definition that quickly gained traction among liberal
economists who opposed the monopolistic practices of mercantilism, the time’s
preeminent economic theory [19]. Prior to Cournot, Smith and other classical
economists discussed price and non-price rivalry among producers in order to
offer their goods on the most favorable terms to the highest-bidding purchasers,
not necessarily to a sizable number of sellers or to a market that had reached
final equilibrium.
Later microeconomics theory distinguished between perfect competition and im-
perfect competition, concluding that perfect competition is Pareto efficient while
imperfect competition is not. Conversely, by Edgeworth’s limit theorem, the ad-
dition of more firms to an imperfect market will cause the market to tend towards
Pareto efficiency. Pareto efficiency, named after the Italian economist and po-
litical scientist Vilfredo Pareto, is an economic state where resources cannot be
reallocated to make one individual better off without making at least one individ-
ual worse off [16]. It implies that resources are allocated in the most economically
efficient manner; however, it does not imply equality or fairness.
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1.1. Bertrand competition. A competition model used in economics that bears
Joseph Louis François Bertrand’s name is known as Bertrand competition. The
interactions between businesses (sellers) that set prices and their clients (buyers)
who decide on quantities at the stated pricing are described. In a critique of
Antoine Augustin Cournot’s book Recherches sur les Principes Math´ematiques
de la Th´eorie des Richesses, in which Cournot had proposed the Cournot model,
Bertrand developed his model in [2]. According to Cournot’s concept, each com-
pany should choose a level of amount to sell before altering pricing to sell that
level of quantity. As a result of the model’s equilibrium, companies set their
prices above their marginal costs, leading to the competitive price. When com-
petitors’ prices are higher than their marginal costs, Bertrand said in his review,
each firm should maximize its profits by choosing a price level that is lower than
those of its rivals. Francis Ysidro Edgeworth created a mathematical model of
the idea in 1889, but Bertrand did not formalize the model [21].
The Bertrand model is predicated on a number of outlandish notions. For in-
stance, it presupposes that customers desire to purchase from the company with
the lowest price. This may not be the case in many areas for a number of
reasons, including non-price competition, product differentiation, transportation
costs, and search expenses. Would someone, for instance, go twice as far to ob-
tain vegetables for one percent less money? Although the Bertrand model can
be expanded to account for product or location differentiation, the main con-
clusion—that pricing is driven to marginal cost—no longer holds true. Other
equilibria with regard to search costs may exist in addition to the competitive
price, such as the monopoly price or even price dispersion, as in the well-known
”Bargains and Rip-offs” scenario [12]. Additionally, the model disregards capac-
ity restrictions. The ”price equals marginal cost” conclusion might not hold if
a single firm is unable to supply the entire market. Francis Ysidro Edgeworth
initiated the investigation of this scenario, which has come to be known as the
Bertrand-Edgeworth model. With capacity restrictions, a pure strategy Nash
equilibrium might not exist—this is known as the Edgeworth conundrum. Huw
Dixon demonstrated that there will, however, generally be a mixed-strategy Nash
equilibrium [6].
Some economists have also attacked the model, claiming that it produces unfeasi-
ble results when firms have fixed costs F and, as was already indicated, constant
marginal costs c. As a result, TC = F + cQ is the formula for the total cost
of producing Q units. According to the traditional paradigm, prices are finally
pushed down to marginal cost, where businesses are no longer making any money
and have no margins on infrastructure purchases. So, fixed costs cannot be re-
couped by companies. However, if enterprises’ marginal cost curves are inclined
upward, they may be able to make a profit on infra-marginal sales, which helps
offset fixed expenses [7].
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In the Bertrand model, where n is the number of firms in the market, there is a
strong incentive to cooperate by agreeing to charge the monopolistic price, pm,
and sharing the market evenly, p = m/n. The only Nash equilibrium of this model
is not colluding and imposing marginal cost, which is the non-cooperative out-
come. Collusion is therefore feasible because of the Folk Theorem when switching
from a game of simultaneous moves to one of repeating moves with an unlimited
horizon [4].

1.2. Nash Equilibrium. The most popular technique to determine the outcome
of a non-cooperative game involving two or more participants in game theory is
the Nash equilibrium, which bears the name of the American mathematician John
Forbes Nash Jr. In a Nash equilibrium, each player is supposed to be aware of the
equilibrium strategies of the other players, and changing one’s own strategy offers
no advantages. The concept of Nash equilibrium has been around since Cournot
used it to explain how rival enterprises choose their outputs in 1838 [18].
The same concept was applied in a specific way in Antoine Augustin Cournot’s
oligopoly theory in 1838. According to Cournot’s theory, various enterprises each
decide how much production to generate in order to maximize their profits. The
best output for one company is reliant upon the best outputs for the others. A
pure-strategy Nash equilibrium, or Cournot equilibrium, arises when each firm’s
output optimizes its profits given the output of the other firms. In his examination
of the stability of equilibrium, Cournot also proposed the idea of best response
dynamics. However, Cournot did not define the concept broadly or apply it to
any other applications [15].
The current set of strategy options represents a Nash equilibrium if each player
has chosen a strategy—an action plan based on what has transpired so far in
the game—and no one can raise their personal expected payoff by changing their
strategy while the other players keep theirs the same.
If two players, Ali and Bilya, adopt strategies A and B, then (A, B) is a Nash
equilibrium if neither Ali nor Bilya has any other viable strategies that perform
better than A at maximizing their payoffs in response to the other player’s choice
of strategy. (A, B, C, D) in a game in which Chika and Daniel are also participants
is a Nash equilibrium if A is Ali’s best response to (B, C, D), Bilya’s best reaction
to (A, C, D), and so on [15].
Note: Nash demonstrated that every finite game has a Nash equilibrium.

2. Modelling

In this section, we will show various models in competition modelling and also
use the models to solve some problems specifically using duopoly model. We will
also apply oligopoly and monopoly on some problems.
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2.1. Bertrand competition. Bertrand competition is a competition model which
describes interactions among firms (sellers) that set prices and their customers
(buyers) that choose quantities at the prices set. In this model, two or more firms
produce a homogeneous good and compete in prices [8].

2.1.1. Examples of Bertrand competition.

1 Coke and Pepsi are two examples of a Bertrand oligopoly in the soft
drink sector (which form a duopoly, a market with only two participants).
In order to compete, both businesses alter their prices depending on a
function that considers the price offered by their rival. According to this
model, even even modest competition will cause prices to drop to the level
of marginal costs, producing the same result as perfect competition.

2 The gasoline market serves as a common illustration of Bertrand competi-
tion. Customers (drivers) choose which gas station to fill up their vehicle
after the price per litre is announced by the gas stations. The majority
of customers choose the gas station with the lowest price since gasoline is
a homogeneous good.

Note; here firms are selling their goods at marginal costs and thus making zero
profit.

2.1.2. Bertrand Duopoly Model. In a duopoly model, the Bertrand competition
will be a competition between two firms: firm 1 and firm 2

Two identical firms: 1 and 2 producing identical goods
Price function, P (Q) = a− bQ, a, b > 0
this implies Q = a−P

b
Marginal cost, MC = C
Total cost, TC = CQ
Average cost, AC = C
Therefore MC = AC = C
If the price for firm 1 is p1 and the price for firm 2 is p2
p1 = p2 implies split evenly (i.e; the two firms will share the market)
p1 < p2 implies firm 1 wins and firm 2 loses
p1 > p2 implies firm 2 wins and firm 1 loses.

2.1.3. Nash Equilibrium (NE) strategy for Bertrand model. If p∗1 = p∗2 = c, (i.e;
the Nash equilibrium)

NE strategy: Here both the players are planning the best response strategy.
p∗1 = p∗2 = c implies MC = AC
which implies P = AC, also the profit P (Q) = 0
Thus PQ = (AC)Q which implies PQ− (AC)Q = π
Thus π = (P −AC)Q
Therefore p∗1 = p∗2 = c
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Figure 1. Bertrand Duopoly (from policonomics.com)

If P < p∗, implies P < c, implies TR < TC
Then TR− TC < 0
No other NE strategy
p1 < p2 < c, p2 < p1 < c
p1 < c < p2, p2 < c < p1
c < p1 < p2, c < p2 < p1
Assumptions:
If firm 1 is the low price firm, then p1 ≤ p2.
Cases:

1. c > p1 implies p1 − c < 0 therefore p1 losses
2. c < p1 implies p1 = p2 =

1
2market

3. c = p1, see the sub cases below

sub cases for case 3:

i. c = p1 = p2, this implies the NE strategy
ii. c = p1 < p2, firm 1 will have zero profit and firm 2 will have a positive

profit

If p1 < p2 and p1 > c
Note: it has been proved that the only NE strategy is p∗1 = p∗2 = c, for n = 2
or p∗1 = p∗2 = ... = p∗n = c, for n ≥ 2
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2.1.4. Bertrand Oligopoly Model. Generally, firm i′s individual demand function
is downward sloping and a function of the price set by each firm:

D(pi, pj) =


D(pi), if pi < pj ;
D(pi)

2 , if pi = pj ;
0, if pi > pj .

Note also that here:

(1) the market demand is continuous.
(2) the firms demand is discontinuous.
(3) the firms profit is also discontinuous.

Therefore firm i aims to maximize it’s profit, as:
πi = (pi − c)D(pi).
Let pm be the monopoly price for i and c be the marginal cost.
If pm = argmaxp(p− c)D(p)

The firms best response is:

Ri(pj) =

 pm, if pj ≥ pm;
pj − c, if c < pj < pm;

c, if pj ≤ c.

and the profit function for firm i is:

πi =

 (pi − c)(a−pi
b ), if pi < pj ;

(pi−c
2 )(a−pi

b ), if pi = pj ;
0, if pi > pj .

Note: piQ− cQ = pi(
a−pi
b )− c(a−pi

b )
This implies, the unique NE here also is such that p∗1 = p∗2 = ... = p∗n = c, for
n ≥ 2
Hence π1 = π2 = ... = πn = 0

3. Results

In this chapter, we will show how the model helps in solving problems in compe-
tition modeling in a simplified approach. We will then see the difference in the
market prices and quantities of the various competition models discussed, and we
will also try to highlight the similarities, differences, and some advantages and
disadvantages of the various models.

3.1. Market Outcomes under Different Competition Models. To make
the main results of this study more justified and comparable, the equilibrium
outcome of each competition model are presented separately before conducting
a clear comparison across models. This approach highlights how strategic be-
haviour affects market prices and quantities under different market structures.
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For instance, if we use Stackelberg model in the case where the price function
P (Q) = 100 − 2Q and the marginal cost MC1 = MC2 = 20, the total quantity
will be Q = 45, market price will be P = 55 and the total profit will be π =
π1+π2 = 1575, while in the Cournot model with price function P (Q) = 100−2Q
and the marginal cost MC1 = MC2 = 20, the total quantity will be Q = 40,
market price will be P = 60 and the total profit will be π = π1 + π2 = 1600.
Showing that the Stackelberg price is lower than that of Cournot, and also the
profit.
Note: The Stackelberg price is lower than the Cournot price, but greater than
the Bertrand price.
Let us consider a given price function P (Q) = 180 − 2Q, with a marginal cost
MC = 20 (i.e; MC1 = MC2 = 20) and relate between Stackelberg, Cournot,
Bertrand and Cartel competition modelling. Let’s also consider another price
function given as P (Q) = 500 − 2Q, with marginal cost MC1 = MC2 = 20, we
can also show the results in the Tables, as follows:

market price Market quantity
60 60
140 180

Table 1. Stackelberg Market Structure

The Stackelberg model, characterized by leader-follower behavior, produces a
lower market price and higher output than Cournot competition, but does reach
the perfectly competitive outcome.

market price Market quantity
73.33 53.33
180 160

Table 2. Cournot Market Structure

In the Cournot model, firms compete in quantities simultaneously. This strategic
interaction leads to a higher price and lower output relative to the Stackelberg
Competition.

market price Market quantity
20 80
20 240

Table 3. Bertrand Market Structure
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Under Bertrand competition, firms compete in prices with homogeneous prod-
ucts. The equilibrium price equals marginal cost, resulting in the lowest price
and highest output among all the models considered.

market price Market quantity
100 40
260 120

Table 4. Cartel Market Structure

The cartel model represents collusive behavior in which firms jointly maximize
profit. This leads to the highest market price and the lowest output.
Hence, we can see that from the tables, the market price of Cartel is higher than
that of all the other three models, we can also see that the market output of
Cartel is lower than that of all the other three models.
Thus, considering the above tables and comparing with many other examples, we
can summarize (deduce) the following facts:

(1) The higher the output the lower the price.
(2) The lower the output the higher the price.
(3) Cartel (Collusion) always assumes the highest price.
(4) Bertrand always assumes the lowest price; among the four different mod-

els.

3.2. Comparative Analysis of Competition Models. From Tables 1-4, the
following clear ranking of market outcomes emerges:

• Market Prices:
PCartel > PCournot > PStackelberg > PBertrand

• Market Quantities:
QBertrand > QStackelberg > QCournot > QCartel

This comparison explicitly demonstrates that Bertrand competition yields the
most competitive outcome, where price is driven down to marginal cost and total
output is maximized. Despite involving only a small number of firms, Bertrand
competition replicates the outcome of perfect competition due to aggressive price
undercutting.
In contrast, cartel behavior leads to monopolistic outcomes, while Cournot and
Stackelberg models generate intermediate results depending on whether firms
compete simultaneously or sequentially.
More Examples on Bertrand Model

Note: Bertrand competition is also referred to as under cut prices:
for a duopoly model, the Bertrand competition will have: p1 and p2.
If p1 < p2, implies q1 = Q, q2 = 0,
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If p1 > p2, implies q1 = 0, q2 = Q,
If p1 = p2, implies q1 = q2 =

Q
2 .

Then MR ̸= MC implies P = MC
First:
Let the price function be:

P (Q) = 500− 2Q,

where Q = q1 + q2
and the marginal cost be:

MC = 20

Note: In Bertrand model, MR ̸= MC implies P = MC
Therefore 500− 2Q = 20
then 2Q = 500− 20 = 480
thus Q = 240
Therefore,

q1 = q2 =
Q

2

=
240

2
= 120

Hence:

P = 500− 2Q

= 500− 2(240)

= 20, and

π1 = π2 = Pq1 − cq1

= (p− c)q1 = 120(20− 20)

= 120(0) = 0, (since q1 = q2)

⇒ π = π1 + π2 = 0
Note: we have seen that, in the problem above, the profit of both firms equals to
zero, this is due the fact that the firms are selling their product at marginal cost.
Second:
Let the price function be:

P (Q) = 60− 2Q,

where Q = q1 + q2
and the marginal cost be:

MC1 = MC2 = 10

Note: In Bertrand model, MR ̸= MC implies P = MC
Therefore 60− 2Q = 10
then 2Q = 60− 10 = 50
thus Q = 25
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Hence:

P = 60− 2Q

= 60− 2(25) = 10, and

π = PQ− cQ = (p− c)Q

= 25(10− 10) = 25(0) = 0

Note: we have seen that, in the problem above, the total profit equals to zero, so
also the profit of each firm will be zero. This is due the fact that the the price is
equal to the marginal cost in Bertrand competition.
Other Models
We will also apply the different models solutions we have for both Cournot and
Stackelberg models to see how effective they are.
Cournot model
From the Cournot duopoly model we derive in chapter three, we have the following
results: The product quantities of firm 1 and 2 are equal, i.e;
The product quantities of firm 1 and 2 are equal, hence,

q∗1 = q∗2 =
a− c

3b
,

The total quantity is:

Q∗ = q∗1 + q∗2 =
2(a− c)

3b
,

The price function is:

P ∗ = a− bQ∗ =
a+ 2c

3
,

The profit function of firm 1 and 2 are equal, i.e;

π∗
1 = π∗

2 =
(a− c)2

9b2
,

Thus the total profit function is:

π∗ = π∗
1 + π∗

2 =
2(a− c)2

9b2

Recall that, from the previous example on Cournot model, we have:
P (Q) = 120−Q, the price function
MC1 = q1, the marginal cost of firm 1
MC2 = q2, the marginal cost of firm 2

Here, a = 120, b = 1 and c1 = q1 = q2
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⇒ q1 = q2 =
a− c

3b

=
120− q1
3(1)

= 40− q1
3

then
4

3
q1 = 40

thus q1 = 30

Hence:
q1 = q2 = 30, (i.e; the product quantities of firm 1 and 2 are equal)

Q =
2(a− c)

3b
= 2q1 = 2q2

= 2(30) = 60, since Q∗ = 2q∗1 = 2q∗2

P =
a+ 2c

3
=

120 + 2(30)

3
= 60, (i.e; the price)

π1 = π2 =
(a− c)2

9b2

=
(120− 30)2

9(1)2

= 900,

(i.e; the profit of firm 1 and 2 are also equal)

thus π = 2
(a− c)2

9b2

= 2π1 = 2π2

= 2(900)

= 1800, since π∗ = 2(π∗
1) = 2(π∗

2)

(i.e; the total profit)
Recall that, from the previous example on Cournot model, we have:

P (Q) = 26− 2Q, i.e; the price function and
MC1 = MC2 = 2, i.e; the marginal costs of firm 1 and 2 are equal and

constants.
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Here, a = 26, b = 2 and c = 2

⇒ q∗1 = q∗2 =
a− c

3b

=
26− 2

3(2)

= 4,

(i.e; the product quantities of firm 1 and 2 are equal)

thus Q∗ =
2(a− c)

3b
= 2(4)

= 8, since Q∗ = 2q∗1 = 2q∗2

P ∗ =
a+ 2c

3

=
26 + 2(2)

3
= 10, the price

π∗
1 = π∗

2

=
(a− c)2

9b2

=
(26− 2)2

9(4)

=
(24)2

36
= 16,

(i.e; the profit of firm 1 and 2 are also equal)

Thus π∗ = π∗
1 + π∗

2

=
2(a− c)2

9b2

= 2(16) = 32, since π∗ = 2(π∗
1) = 2(π∗

2)

Stackelberg model
From the Stackelberg duopoly model we derive above, we have the following
results: The product quantity of firm 1 is:

q∗1 =
a− c

2b
,
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the product quantity of firm 2 is:

q∗2 =
a− c

4b
,

The total quantity is:

Q∗ = q∗1 + q∗2 =
3(a− c)

4b
,

The price function is:

P ∗ = a− bQ∗ =
a+ 3c

4
,

The profit of firm 1 is:

π∗
1 =

(a− c)2

8b
,

The profit of firm 2 is:

π∗
2 =

(a− c)2

16b
,

Thus,

π∗ = π∗
1 + π∗

2

=
3(a− c)2

16b
= 3π2, since 3π2

Recall that, from the previous example in Stackelberg model, we have:
P (Q) = 500 − 2Q, i.e; the price function and MC1 = MC2 = 20, i.e; the

marginal costs of firm 1 and 2. Here, a = 500, b = 2 and c = 20
Therefore:

q∗1 =
a− c

2b

=
500− 20

2(2)

= 120,

(i.e; the product quantity of firm 1)
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q∗2 =
a− c

4b

=
500− 20

4(2)

= 60,

(i.e; the product quantity of firm 2), thus

Q∗ =
3(a− c)

4b
= 3(60)

= 180, the total quantity Q∗ = 3q∗2

P ∗ =
a+ 3c

4

=
500 + 3(20)

4
= 140, the price

π∗
1 =

(a− c)2

8b

=
(500− 20)2

8(2)

=
(480)2

16
= 14400,

which is the profit of firm 1.

π∗
2 =

(a− c)2

16b

=
(500− 20)2

16(2)

=
(480)2

32
= 7200,

which is the profit of firm 2. Thus

π∗ = π∗
1 + π∗

2

=
3(a− c)2

16b
= 3(7200) = 21600,

which is the total profit, π∗ = 3(π∗
2).
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Also from the previous example, we have:
P (Q) = 26− 2Q, i.e; the price function

and MC1 = MC2 = 2, i.e; the marginal costs of firm 1 and 2
Here, a = 26, b = 2 and c = 2
Therefore:

⇒ q∗1 =
a− c

2b

=
26− 2

2(2)

= 6,

which is the product quantity of firm 1 and

q∗2 =
a− c

4b

=
26− 2

4(2)

= 3,

which is the product quantity of firm 2

Q∗ =
3(a− c)

4b
= 3(3) = 9, the total quantity, Q∗ = 3q∗2

P ∗ =
a+ 3c

4

=
26 + 3(2)

4
= 8, the price

π∗
1 =

(a− c)2

8b

=
(26− 2)2

8(2)

=
(24)2

16
= 36,
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which is the profit of firm 1 and

π∗
2 =

(a− c)2

16b

=
(26− 2)2

16(2)

=
(24)2

32
= 18,

which is the profit of firm 2. Thus

π∗ = π∗
1 + π∗

2

=
3(a− c)2

16b
= 3(18) = 54, since π∗ = 3(π∗

2), the total profit, π∗ = 3(π∗
2)

Note: we can see that the results here and the previous ones are equal. Thus, we
can apply the models to solve problems on competition in a simplified approach.

Conclusion. Competition causes commercial firms to develop new products,
services and technologies, it also helps in enforcing the companies (industries) to
improve the quality and quantity of their products, so that consumers can have
a choice of which company will best suites their demand in the purchase of goods
and services. We have seen how the models of competition differs in terms of
quantities, prices and profits despite having unique prices functions and marginal
costs.
Competition is mainly categorized into two parts, the perfect and imperfect com-
petition, where the perfect competition referred to a market situation when many
small companies sell individual products. Because no company is large enough
to control price, each simply accepts the market price [10]. The price is deter-
mined by supply and demand. While the imperfect competition is referred to as
a situation where the characteristics of an economic market do not fulfill all the
necessary conditions of a perfectly competitive market [13].
Due the fact that perfect competition does not occur in real life, so we have con-
sidered the imperfect competition which consists of different models among which
we discussed some of them [13]. We explained the different forms of competition,
where there may be only one competing as a monopolistic competition, in the
case where two companies are competing, that will be referred to as duopolis-
tic competition (it is also a form of oligopoly) and in the case where there are
few (i.e; two and above) companies are competing is also known as oligopolistic
competition.
This paper explains in detail how companies compete in different forms and with
different models, which depend on the market situation. For instance, in the case
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of Stackelberg competition, the companies must act as a leader and a follower(s)
and also move sequentially, which violates the Cournot competition, where the
companies must compete as rivals to one another and also move simultaneously.
Note: a company using a Stackelberg model cannot change to the Cournot model
and so on. In Bertrand competition, the companies compete in prices with dif-
ferentiated products rather than in Stackelberg and Cournot competition, where
the companies compete in quantities with homogeneous products. In Bertrand
competition, if the price p1 of firm 1 is greater than the price p2 of firm 2, then
firm 1 loses and firm 2 wins the market and vice-versa. If the price p1 = p2, then
two firms will share the market [2].
The firm with a lower price will have zero profit and the firm with a higher price
will have a positive profit, i.e., after the lower price firm sold everything, then
customers have no other option than to buy from the higher price firm.
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