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Abstract

This article aims to review the application of mathematics in economics regarding the function of demand and
supply and market stability. This study uses exploratory methods and data is collected through literature study
techniques. The use of demand, supply and market balance problems can be in the form of mathematical
concepts in a two-variable linear equation system and the solutions are formed through elimination,
substitution, and graphic methods. The study findings explain that the correlation between demand and supply
functions is formed from the mathematical concept of linear functions and equations of two variables.
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1. INTRODUCTION

In principle, economics and business are sciences that are semi-exact and require certain reasoning.
For this reason, studying economics requires quantitative and qualitative analysis. In economics,
quantitative analysis must use mathematical concepts as an instrument to simplify calculation
problems. That way, to study economics you must also study the mathematical concepts of business.
Economic mathematics is part of applied mathematics, where this is pure mathematics which is the
basis of various economic sciences(Purbowati & Utomo, 2016).

Mathematics is concerned with something that can be expressed in the form of a number (quantity)
or something that can be counted. There are many economic variables (concepts) that can be
quantified, for example, total products demanded and desired, product prices, etc (Janna, 2022). ot
only does it play a role in quantifying economic variables, but mathematics also reviews inter-
correlation variable economic. Correlation available economic with other variables is often referred
to as an economic model. Because, these variables can be quantified, so that this economic model can
be said to be in the form of a symbol, shape, or mathematical model. In reality, the relationship
between economic variables is very complex because to facilitate the realization between variables
and the economy, variables are used that are in line with mathematical principles in economics. A
variable is a symbol used to represent a value (Pratama at al., 2022).

Economic modeling can be in the form of mathematical and non-mathematical models. Economic
models in the form of mathematical models are composed of simplified variables and the
interrelationships between economic variables to create a series of mathematical equations(Kurnia,
2022). Economic models can be simplified into mathematical equations that create linear and
nonlinear functions. Linear functions are functions that economists use to analyze and solve
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economic problems. Most economic and business problems can be simplified or converted into linear
models. In economics and business, one application of linear functions is the demand and supply
function (Marlina & Ruhiyat, 2018).

One of the basic concepts of economics is the concept of demand and supply. The demand function is
an equation that explains the relationship between the desired product quantity and the factors that
influence it. In contrast, the supply function explains the relationship between the price of goods and
the quantity of goods(Purnomo, 2019). Market equilibrium is a condition where price balance or
quantity balance is achieved. This can be achieved if: 1) the price of the product (service) offered by
the seller (producer) is equivalent to the price desired by the buyer (consumer); and 2) the total
products (services) offered by sellers (producers) are balanced with the number of products desired
by buyers (consumers) (Wirawan, 2019). Demand and supply are influenced by price, and vice versa,
the price and quantity of products offered are influenced by the stability of demand and supply in the
market. If the price is below the stable price, then there is an excess or excess demand, because
demand can rise while supply falls. On the contrary, if the price is above the stable price, then there
is excess supply (excess supply) because total supply increases while total demand decreases (Barus
& Azahra, 2020).

Analyzing economics must be based on applied mathematics, therefore mathematics must be
understood to analyze mathematical economicsAnalyzing economics must be based on applied
mathematics, therefore mathematics must be understood to analyze mathematical
economics(Gunawan, 2013). Demand analysis can be carried out through mathematics or graphics.
The mathematical approach creates a demand function, while the graphical approach creates a
demand curve. In supply analysis, only the relationship between product price and quantity of
products traded is determined, while other factors, such as product price, production funds, company
targets, and the technology used are perceived as not changing. Departing from this description, this
article aims to review the application of mathematics in economics regarding the function of demand
and supply and market stability.

Economic mathematics is a scientific discipline that reviews all matters relating to humans fulfilling
their economic needs according to the principles contained in economic principles. Economic
mathematics is part of applied mathematics, namely pure mathematics. The economic models in
predictions/estimations are simplified into mathematical equations that create linear and nonlinear
functions. Linear functions are functions that experts use to analyze and solve economic problems. It
is not uncommon for economic problems to be simplified into a linear model. One application of
linear functions in economics is the demand and supply function (Gunawan, 2013).

Demand is the total product demanded by the market at the level of price, income, and specific time.
Offer is the total number of products offered by sellers to buyers within a certain time and price. The
demand function explains the relationship between the total product that buyers want and the
product price. As in economic theory in the law of demand, if the price rises, the quantity of the
desired product decreases, while if the price falls, the total product desired also increases (Wirawan,
2019). The supply function explains the correlation between the total products offered by sellers and
the product price. According to economic theory, the law of supply is that if the price rises, the total
product offered will increase, while if the price falls, the total product offered will decrease. The
demand and supply functions are influenced by high product prices, people's income, and product
prices that meet buyers' wishes, there are other related products, and product prices are not
expected to increase in the future (Marlina & Ruhiyat, 2018).

Market price stability/equilibrium can occur when the quantity supplied is equal to the quantity
demanded, or the offering price is equal to the asking price. Thus, market balance is created because

180http://journal goresearch.id/index.php/sij/index


http://journal.goresearch.id/index.php/sij/index

Social Impact Journal, Vol. 2 No. 2, 2023, pp: 179-187
http://journal.goresearch.id/index.php/sij/index
ISSN 2987-8136.

SOCIAL

@ IMPACT

of an agreement between sellers and buyers in the market. Price balance can be achieved when
supply and demand meet. (Rahayu, et al., 2017) explains that price equilibrium is the price when
both sellers and buyers do not want to change the quantity of products bought or sold. If the price is
below the equilibrium price, this will happen excess demand (excess demand), and as a result,
demand increases while supply decreases. Meanwhile, if the price is above the equilibrium price, this
will happen to excess supply (excess supply), and as a result, an increase in the quantity of products
offered has an impact on decreasing product demand (Arief &Riyanto, 2013).

2. METHOD

This article uses an exploratory descriptive method. Hermawan (2019) explains that the exploration
description method aims to reveal information or describe the condition of an object as it is so that
the real facts can be revealed. The data in this study was collected through library/literature study
techniques (library research). A literature study is a method used to collect data or sources related to
a theme being researched(Kaharuddin, 2017). The data in this study is data related to the demand
and supply function, which was collected through books, scientific articles, and other literature that
is relevant to the discussion of the study. In this article, exploratory analysis is used to see the
correlation of mathematical concepts with demand and supply functions through equations of 2
variables and linear functions. To understand the function of demand and supply, a 2-variable linear
equation approach is needed through stages including 1) using quantity data on demand, supply, and
price in the form of a table; 2) assign variables; 3) describe the data in the form of graphs; 4)
determine linear equations in 2 variables through various methods. Meanwhile, to find out the
demand and supply functions using a linear function approach, you need to: 1) use demand, supply,
and price-quantity data in the form of a table; 2) determine the set and Cartesian product; 3 describe
the data graphically; and 4) determine a linear function using known data function values.
Exploration is also used to explore mathematical ideas that may exist in the concepts of demand and
supply (Arief &Riyanto, 2013).

3. RESULT AND DISCUSSION
Mathematical Relationship to Demand

The demand function explains the correlation between the total products demanded by buyers and
other variables that can influence it over a certain period. Economists generally explain that there
are main variables including: 1) product price, 2) buyer's income, 3) price of other related products,
4) desired product price in the future, 5) customer preferences, and 6) advertising. For this reason,
the request function can be written systematically, as below:

de,t = f (Px,t’ Py,t, Yt, Pex,t+1’ St, At)

Information:

Quxt : Total products what customers want at a certain time t
Py : Product prices at a certain time t

Py : Product price a certain time

tY: : Customer income at a certain time
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Peyri1 : Product prices what you want in the future,t + 1

St : Customer preferences in time t

A : Advertising spending at time t

If the demand function is converted into a linear equation, then it generally takes the form Qy = a-bPy
where Qx is the total itemx desired, Py is the price of the itemx, and a-b is the parameter.

For example:

When the price of red onions per kilo was IDR 40,000 the demand was around 800 kg, but when the
price of shallots rose to IDR 80,000 and the demand decreased by 400 kg. Create a demand function
for this problem!

Answer:

To find the demand function from the problem above, you can find it using the formula for the

equation of a two-point line, namely:
y—yl x—x1

y2—yl x2—x1
Application:
P—P1 Q—-01
P2—P1 Q2-01
P —40.000 Q —x 800

40.000 — 40.000 _ 400 — 800
P - 40.000 (-400) = 40.000 (Q -800)

-400P + 16.000.000 = 40.000Q - 32.000.000
-40.000Q =-32.000.000 - 16.000.000 + 400P
-30.000Q = -48.000.000 + 400P (:-40.000)
Q=1.200-0,01

Looking at the form of the demand function, if you change it to the form P = f(Q), then:

0,01P=1.200-Q
P =120.000-100Q

Thus we get the demand function Qq = 0,01P atau P = 120.000 - 100Q.

Mathematical Relationship to Supply

The supply function explains the correlation between the quantity of goods requested by sellers to
be marketed and other variables that influence it at a certain time. The main variables are 1) the price
of an item; 2) the quality of existing technology; 3) prices of production factors used; 4) prices of
goods related to production; and 5) the seller's expectations about the price of goods in the future.
Thus the supply function can be written systematically as follows:

st,t =f (Px,t’ Tt’ PF,t, PR,t, Pex,t+1)
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Information:

Qsxt : Total items requested by the seller at time t

Pyt : Price of goods at time t

T¢ : Technology that exists at a certain time t

Pr : Price of production factors at a certain time t

Pryt : Prices of other related products at a certain time

Pey 1 : Customer preferences at a certain time t

If the supply function is converted into a linear equation, it generally takes the form Q. = a+bPx where
Qx is the total itemx desired, Py is the price of the itemx, and a and b are the parameters.

For example:

When the price of granulated sugar is IDR 14,000 per kg, a stall can only sell around 20 kg, but when
the price is IDR 17,000 per kg, the stall can sell 50 kg of granulated sugar. Create a bidding function!

To find the supply function from the problem above, you can use the following linear equation
formula:
P—-P1 Q—-01
P2—-P1 (Q2-01

P—14.000  Q—-20
17.000 — 14.000 50 — 20
P —14.000 Q—20

3.000 30
(P -14.000) (30) =(Q-30) (3.000)
30P -420.000 = 3.000Q - 90.000
-3.000Q =420.000 - 90.000 - 30P
-3.000Q =330.000 - 30P (: -3.000)

Q=110+0,1P
-0,1P=-110-Q
P=1100+10Q

From this problem, the supply function Qs =-110 + 0,1P ataupun P = 1100 + 10Q.

Market Equilibrium

Demand and supply result in market balance. Market stability occurs when price balance is created
(P4 = Ps) or balance amount (Qq = Qs). Price stability occurs when the price given by sellers is in
balance with the price desired by buyers in the market. Meanwhile, quantity balance is created when
the total number of goods traded by the seller is in balance with the quantity of goods desired by the
buyer.

Analysis:
[t can be assumed that there is a data set related to demand and supply by looking at the correlation

between variables Q and P. Through mathematical methods, an economic model can be obtained
from the following data:
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Table 1. Demand and Supply Data

Product Price (Rp) Request Offer
100.000 500 100
200.000 400 200
300.000 300 300
400.000 200 400
500.000 100 500

Source: Secondary data processed, 2023.
Application:

Demand function analysis
P-P1 Q-0Q1
P2—-P1 (Q2-01

P —100.000 Q — 500

500.000 — 100.000 _ 100 — 500
P - 100.000 (-400) = Q - 500 (400.000)

-400P + 4.000.000 = 400.000 - 20.000.000

400.000Q = -400P + 24.000.000
—400P + 24.000.000
- 400.000
10
10,000

Q = 600 —

From the problem above, it can be seen that the demand function via a mathematical linear function
isQ=600-10/10,000P. When the product price is IDR 100,000, the desired product quantity is 500
units. As product prices rise, demand for goods decreases, and vice versa. This can be seen in the
following graph:

Figure 1. Demand Graph (Q =600-10 /10,000P)

Demand Graph (Q =600-10/10.000P)
600000

500000
400000
300000
200000
100000

0
100 200 300 400 500

Source: Secondary data processed, 2023.
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Analysis of supply functions

P-P1 Q-Q1
P2—-P1 Q2-01
P —100.000 Q — 100

500.000 — 100.000 _ 500 — 100
P - 100.000 (400) = Q - 100 (400.000)
400P + 4.000.000 = 400.000Q - 4.000.000

400.000Q =400P + 8.000.000
_ 400P +8.000.000

400.000
Q=200+

10.000 P

Looking closely at the problem above, it can be seen that the supply function of the mathematical
linear function is Q = 200 + 10/10,000P. When the product price is IDR 100,000, the total product
traded is 10 units. The higher the product price, the more the quantity of product offered will
increase, and vice versa. This can be seen in the following graphic:

Figure 2. Supply Function (Q =Q =200+ 10/10,000P)

Supply Function (Q =Q =200+ 10/10.000P)
600000

500000
400000
300000
200000
100000

0
100 200 300 400 500

Source: Secondary data processed, 2023.

Market stability will be achieved if P4 = Ps or Qq = Qs. Furthermore, algebraically, market stability is
obtained through a linear equation between the demand and supply functions that are carried out at
the same time. This can be depicted through a geometric cut of the demand and supply curves in the
following graph:
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Figure 3. Market Equilibrium
Market Equiblirium

600000
500000
400000
300000
200000
100000

0

Product Price (P)

100 200 300 400 500
Quantity(Q)

Demand == Supply

Source: Secondary data processed, 2023.

Examining the graph above, it is known that the demand function graph intersects with the supply
function line which shows the balance point. This is shown at coordinates (300, 300,000), this is what
is then called market balance. Where the equilibrium price is IDR 300,000, and the equilibrium
quantity is 300 units.

Examining the results of the analysis above regarding the application of mathematics in economics
regarding the function of demand and supply, we obtain an economic model that can be applied to
solve problems relating to demand and supply. Thus, the demand function is to explain the
correlation between price (P) and the quantity of product (Q) desired. As the law of demand states:
"If the price rises, the quantity desired decreases, and if the price falls, the quantity of the product
desired alsorises." This can then be used as a reference if the demand function is related to the supply
function, and vice versa, that these two functions can influence product prices on the market.

4. CONCLUSION

Based on the results of the analysis that has been carried out, it can be concluded that the correlation
between demand and supply functions is formed from the mathematical concept of linear functions
and the equation of two variables. The use of demand, supply, and market balance problems can be
in the form of mathematical concepts in a two-variable linear equation system and the solutions are
formed through elimination, substitution, and graphic methods.

The limitation of this study is that it only focuses on the demand and supply functions being analyzed,
while there are still many branches of mathematics that can be applied in economics. Nevertheless,
at least this article can provide an adequate overview of the application of mathematics in economics,
especially regarding the demand and supply functions. However, the findings that researchers
present may also be wrong, therefore this research can be used as an invitation to complement each
other, to become a reference for further research, to produce a better scientific study.
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