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ABSTRACT 

The Theory of Derivative is very important and meaningful in many areas in Decision 

Science, including Mathematics, Statistics, Engineering, Education, Economics, and Finance. 

On the other hand, most countries in the world care about education, especially practical 

issues. In this connection, this paper reviews the Theory of Derivative in Decision Science and 

Education. We first review the derivative theory, including a review of the definition of the 

derivative, the rule of derivative calculation by definition, the rules of derivatives, the definition 

of the maximum and minimum values, and a discussion of the procedure to find the maximum 

and minimum values. We then review the literature and applications of the Theory of Derivative 

in Decision Sciences, including the literature and applications of the Theory of Derivative in 

Applied Mathematics, Statistics, Chemistry, Physics, Economics, and Finance. Thereafter, we 

review the literature and applications of the Theory of Derivative in Education and illustrate 

the Theory of Derivative by using some addressed detailed exam questions in Vietnam. 

Reviewing the Theory of Derivative helps teachers, students, academics, and practitioners to 

improve their ability in their applications of the Theory of Derivative, especially to solve real-

life practical problems. It also helps teachers to improve their teaching and help students in 

understanding the Theory of Derivative. 
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INTRODUCTION 

 

Mathematics is the root of many different areas. It provides the foundations for many 

different areas, including Statistics, Engineering, Economics, and Finance. Many theories in 

Mathematics can be used in many applications, including solving problems in our daily lives in 

reality. The theory of derivative plays a tremendously crucial role in teaching Mathematics and 

addressing many different mathematical issues and issues from many different areas. Hence, 

many scientists and educators have been studying the theory of the derivative of functions with 

its applications. For example, Wengert (1964) introduced a simple automatic derivative 

evaluation program. Osler (1970) provided the fractional derivative of a composite function. 

Janin (1984) presented the directional derivative of the marginal function in nonlinear 

programming. Correa & Seeger (1985) developed the directional derivative of a minimax 

function. Cardaliaguet & Euvrard (1992) proposed the approximation of a function and its 

derivative with a neural network. 

In recent years, this issue has continued to be strongly researched and developed. Readers 

may refer to Lahiri & Sarkar (2004) researched the uniqueness of a meromorphic function and 

its derivative. Janteng, et al., (2006) studied the coefficient inequality for a function whose 

derivative has a positive real part. Almeida (2017) offered a Caputo fractional derivative of a 

function with respect to another function. Almeida, et al., (2018) discussed the fractional 

differential equations with a Caputo derivative with respect to a kernel function and their 
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applications. Pho, et al., (2020) presented the numerical study of nonlinear 2D optimal control 

problems with multi-term variable-order fractional derivatives in the Atangana-Baleanu-Caputo 

sense.  

The derivatives of the functions are useful in many scientific areas. Studying the theory of 

derivative is helpful to academics and students to address issues in Finance, Economics, 

Engineering, Decision Sciences, and many other areas. In this regards, readers may refer in Fu, 

et al., (2020); Mahmoudi, et al., (2020); Maleki, et al., (2020a,b); Jalali, et al., (2020); Li, et al., 

(2020); Suu, et al., (2020); Wang, et al., (2020); Yadav, et al., (2020) for more information. 

In education, in recent years, according to the new trend in the National High School 

Exam in Vietnam for Mathematics, the number of practical Mathematics questions has been 

increasing. This trend creates certain difficulties for High School students when they take the 

Mathematics test, including quite good students. Because most teachers and high school 

students are used to solving theoretical problems, they have less experience putting the theory 

into practice. 

To solve the practical problems well, students have to know Mathematics and other 

subjects. In addition, students have to know how to use Mathematics to solve practical 

problems. Nevertheless, to our knowledge, in the current textbook curriculum, the number of 

practical exercises is still very limited. Moreover, the number of practical questions using 

knowledge of “The theory of Derivative” is very important in many examinations in Vietnam. 

Teaching mathematics in a practical manner to achieve the best results is a practical and 

urgent topic and research direction in the current context of educational innovation. Teaching in 

this direction helps students to develop their ability to solve their problems in life. It is also 

suitable for the current national development and the development of science and technology of 

the Fourth Industrial Revolution in Vietnam and other countries.  

The Theory of Derivative plays a very important and significant role in many sciences. 

The Theory of Derivative has been taught at all levels in any high school and at the university 

for all students, including students majoring in Mathematics and not majoring in Mathematics. 

In addition, the Theory of Derivative is an effective supporting tool for any specialized Science 

in the field of Finance, Economics, and others. Therefore, effective teaching of the Theory of 

Derivative to students is extremely important and can improve education quality. Meanwhile, as 

we know, teaching and learning about the Theory of Derivative have many limitations that need 

to be studied to have solutions to improve the quality of vocational training for students. 

Therefore, it is extremely meaningful to have a research paper about the applications of 

the Theory of Derivative in Decision Sciences, Education, and many other areas. In this paper, 

we first present the Theory of Derivative systematically in detail. We then introduce the Theory 

of Derivative in Decision Sciences, Education, and other areas. This paper is organized as 

follows. We present the definitions and some important properties of the Theory of Derivative in 

Section 2. Applications of the derivative of the functions in Decision Sciences, Education, and 

others are discussed in Sections 3, 4 and 5. Finally, some concluding remarks are given in the 

last section. 

 

THEORY OF DERIVATIVE 

 

Theory of Derivative Definition of the Derivative of the Function at a Point 

 

               Let y=f(x)be a function defined on the (a,b) interval and x0   (a,b). If there exists the finite 

limitation of         

 ( )  (  )

    
  then the limitation is called the derivative of the function 

   ( ) at a point x0denoted by   (  )    (  )     
    

 ( )  (  )

    
. 

 

              Let         and     (     )   (  ). Then,   (  )     
    

  

  
. 

               We note that    is called the argument increment at     and    is called the corresponding 
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increment of the function. We also note that if the function has a derivative in the (a, b) interval, 

then it is continuous on the (a, b) interval. 

 

 The Rule of Derivative Calculation by Definition 
 

To calculate the derivative, it is necessary to go through the following three steps: 

Step 1: let    be the increment of the argument at 0,x
 

Step 2: set the ratio 
  

  
, and 

Step 3: calculate   (  )     
    

  

  
. 

 

 The Rules of Derivatives 

 

 Let    ( )  and    ( )  then we have: 

               
' ' '1.(u v) u v ,    

               
' ' '2.(u v) u v ,    

               
' ' '3.(uv) ,u v uv   

               

'

2

'v v/ u
4. .

u u

v v

 
 

   
 The Geometrical Meaning of the Derivative 

 

If there exists   (  ) and the slope of the tangent of the graph of the function    ( ) at point 

 (    (  ))  then the tangent equation of the function graph    ( ) at  (    (  )) has the 

following form:    (  )    (  )(    ). 

 

The Physical Meaning of the Derivative 

 

 We Give the Following Example to Show the Physical Meaning of the Derivative:  

 

                 ( ) is the movement at time t, then  ( )    ( ) is the instantaneous velocity 

of the movement    ( ) at time t. 

 

Definition of the Maximum and Minimum Values 

 

Given a function    ( )defined in the K (open, close, half-open, and half-close) interval, we 

will discuss the maximum and minimum values in the following subsections.  

 

 The Maximum Value 
 

If there exists      such that   ( )   (  )       then  (  ) is called the maximum value of 

 ( ) on the K, denoted by        (  ). 

 

The Minimum Value 
 

If there exists      such that  ( )   (  )     , then  (  ) is called the maximum value of 

 ( ) on the K, denoted by        (  ). 

 

The Procedure to find the Maximum and Minimum Values 

 

 Problem 1: Consider the (a, b) Interval 
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For this problem, we only make a table of different functions. Based on the table, we can easily 

conclude that the maximum and minimum values of the function on the (a, b) interval. 

 

 Problem 2: Consider the [a, b] Interval 

 

For this problem, one can use the approach discussed in Problem 1 to solve the problem. 

However, usually, the process contains the following four steps: 

 

Step 1: Calculate the derivative of the function    ( ), 

 

Step 2: find            in [a,b] such that   ( )    or   ( ) is undefined, 

 

Step 3: compute  ( )  (  )  (  )    (  )      ( ), and 

 

Step 4: in the values obtained in Step 3, we need to find the largest M and the smallest m 

such that 

 

                 [ , ]min ( )a bm y f x 
 và [ , ]max ( ).a bM y f x 

 

 

Note 2: If    ( ) is a continuous function on the [a, b] interval, then    ( ) has the 

maximum and minimum values on the [a, b] interval. 

 

Note 3: If   ( )            , then              ( ) and              ( ). 

 

Note 4: If   ( )            , then              ( ) and              ( ). 

 

Applications of the Theory of Derivative in Decision Sciences 
 

There are many applications of using the theory of the derivative in Decision Sciences, 

especially in Applied Mathematics, Statistics, Chemistry, Physics, Economics, and Finance, 

because the theory of derivative is not only the foundation of Mathematics and Statistics but also 

the foundation of all areas related to Sciences. This section will present some applications of the 

theory of derivative in some primary fields, including Applied Mathematics, Statistics, 

Chemistry, Physics, Economics, and Finance. 

The “rate of change” of the quantity of the derivative becomes an extremely important 

tool. Whenever and wherever change occurs, we will know how it changes by derivative. 

Specifically, if the function is increasing, the derivative will be positive. The faster it increases, 

the bigger the derivative. Conversely, the function decreases, the more the derivative will be 

negative, and the faster the function will decrease. 

From a practical perspective, economists could be interested in knowing the economic 

growth rate to make better decisions in investment. Strategic planners could be interested in 

getting information about population growth rates in different cities/countries. Chemists could 

be interested in knowing the chemical reaction rate, and engineers could calculate the speed and 

the acceleration of motion. Derivation could be used to solve all these problems. We first 

present the applications of the derivative of functions to Applied Mathematics. 

 

Applied Mathematics        
   

Derivative also has other good applications in Applied Mathematics. One of them is to 

find out where the function will reach maximum or minimum values, thereby optimizing various 

activities in life. When a function increases (positive derivative) and turns to decrease (negative 

derivative), it passes through the position at which the function reaches its maximum value, and 
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this position is also where its derivative could be 0 (there may have exceptions). A similar 

argument can be obtained for cases where the function reaches the minimum value.  

Using this approach to find the position where the derivative is zero, one can know where 

a quantity will reach its maximum or minimum value to get the optimized value. Egozcue, et al., 

(2009, 2010, 2011, 2011a, 2013) use this approach to develop some properties for covariance 

inequalities, Alghalith & Wong (2020b) use the theory of derivative to extend Stein’s Lemmas 

to general functions and distributions, Grüss & Chebyshev inequality, and copulas. Engineers 

will know how to design a can of milk or a can of soda, with the amount of material available, to 

have a milk carton that holds the most milk. 

Specifically, we need a function that describes profit by using product quantity or a 

function that describes the volume of milk cartons according to the design size. The derivative 

will help us find out the positions in which the functions are at their greatest value; that is, the 

optimal choice for manufacturers. In addition, one of the most important uses for a derivative is 

to indicate the rate of change of a function. Readers may refer to Bandeira, et al., (2012), who 

introduced the computation of low-degree polynomials and their applications to derivative-free 

optimization. On the other hand, Pellegrini, et al., (2014) introduced the applications of 

derivative-free multi-objective algorithms to robust design optimization of a high-speed 

catamaran in the real ocean environment, Ninomiya & Victoir (2008) introduced the weak 

approximation of stochastic differential equations with applications to derivative pricing, and 

Tianhe, et al., (2020) introduced the numerically functional optimization by using the 

conditionalized PSO algorithm, and others.  

 

Statistics 
 
       Both distribution functions and transformations in Statistics often use derivatives and 

integrals. For example, Pho, et al., (2019a) review the moment generating function, expectation, 

and variance of ubiquitous distributions with applications in decision sciences. Pho, et al., 

(2019c) review the optimal solution techniques in decision sciences. The above studies use the 

derivative and integral theory to address it. In addition, Atangana, et al., (2017) offered a new 

derivative with a normal distribution kernel and applications. Bai, et al., (2010, 2011a, 2018) use 

this approach to obtain the multivariate nonlinear causality test. Bai, et al., (2011b, 2012, 2013); 

Guo, et al., (2018, 2019); Leung & Wong (2008); Niu, et al., (2017, 2018); Wong, et al., (2012) 

use this approach to obtain different tests for different risk measures. Bai, et al., (2011, 2015, 

2020); Ng, et al., (2017) use this approach to obtain stochastic dominance tests. Bai, et al., (2009, 

2011); Li, et al., (2018); Leung, et al., (2012); Ng, et al., (2017) use this approach to obtain 

Markowitz mean-variance optimization. Wong & Bian (2000); Bian, et al., (2013) use the theory 

of derivative to develop robust Bayesian models, Tiku, et al., (1999 a,b 2000); Wong & Bian 

(2005) use the theory of derivative to develop a modified MML estimation for regression and 

time series models. Wong & Miller (1990) use the derivative theory to develop a new ARIMA 

process with a noise component. Bian, Mc-Aleer & Wong (2011) use the derivative theory to 

develop the trinomial test. Valenzuela, Wong & Zhu (2020); Chow, Valenzuela & Wong (2021) 

use the derivative theory to develop a new income distribution index. Guo, et al., (2018) use the 

derivative theory to develop two statistics to test for the production frontier functions. Leung & 

Wong (2008a) use the theory of derivative to develop a new profile model. Lam, et al., (2006) 

use the derivative theory to develop several statistics to test for the random walk model. Tiku & 

Wong (1998) use the theory of derivative to develop a unit root statistic, Penm, et al., (2003) use 

the theory of derivative to develop a model for Granger causality and non-causality estimation 

(Chow et al., 2018, 2018a, 2019; Cheng et al., 2019; Demirer et al., 2019; Gupta et al., 2019), 

Bai, et al., (2010, 2011, 2018) use the theory of derivative to develop nonlinear Granger 

causality statistics, and Hui, et al., (2017) use the theory of derivative to develop a nonlinearity 

statistic.  
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          Chemistry  

 

        The derivative has many interesting applications in Chemistry. Specifically, a chemist 

wants to determine the speed of certain chemical reactions. For example, Argyros, et al., (2016). 

Introduced the local convergence and a chemical application of derivative-free root-finding 

methods with one parameter based on interpolation, Echeverria Ciaurri, et al., (2011) presented 

some derivative-free methodologies generally constrained oil production optimization problems. 

Murthy & Manthiram (2012) provided some applications of derivative voltammetry in the 

analysis of the methanol oxidation reaction. In addition, Pho, et al., (2020) presented the soil 

carbon pool changes in the semi-arid land planting programs. 

 

          Physics  

 

The derivative has many important applications in Physics. For instance, a physicist needs 

to calculate the velocity to find out the acceleration of motion. Weinstock (1974) offered the 

calculus of variations with applications to physics and engineering, Hilfer (2000) presented the 

applications of fractional calculus in physics. In addition, Zeidler (2012) provided the applied 

functional analysis with applications to mathematical physics.  

 

Economics 

 

The derivative has many important applications in economics. For example, economists 

are interested in estimate an economic growth rate to make the right decisions in investment or 

forecasts, Campbell (1980) presented the demand for life insurance with applications in 

economics with uncertainty, Atici, et al., (2006) provided an application of time scales to 

economics, Córdova-Lepe (2006) introduced the multiplicative derivative as a measure of 

elasticity in economics, and Scalas (2006) offered the application of continuous-time random 

walks in finance and economics. Using this derivative feature, companies can calculate the 

number of products to produce to achieve the highest profit. In addition, Egozcue, Guo & Wong 

(2015); Guo, Wong, Xu & Zhu (2015); Guo & Wong (2019); Guo, Egozcue & Wong (2020) use 

this approach to find out the optimal production for regret-averse firms. Guo, Li, Mc-Aleer & 

Wong (2018) use this approach to obtain the production frontier functions. Wong & Chan 

(2004) use this approach to obtain the cost of capital for a company. Guo, et al., (2013, 2014, 

2016, 2017, 2017a); Guo & Wong (2016); Lam, et al., (2010, 2012); Li & Wong (1999); Wong 

(2007); Wong & Chan (2008); Wong & Li (1999); Wong & Ma (2008); Wong, et al., (2018) use 

this approach to examine the behavior of different investors. Sethi, Wong & Acharya (2018) use 

the derivative theory to develop an economic indicator to examine the sectorial impact of 

disinflationary monetary policy for different countries. 

After using the theory of derivative to develop cointegration and causality, academics and 

practitioners can use estimation and statistics to study many interesting issues in Economics, 

see, for example, Cheng, et al., (2013); Chow, et al., (2018a); Chu, et al., (2020); Lv, et al., 

(2019); Manzur, et al., (1999); Owyong, et al., (2015); Qiao, et al., (2009, 2008b); Woo, et al., 

(2012). After using the theory of derivative to develop risk measures statistics and stochastic 

dominance tests, academics and practitioners can use the estimation and statistics to study many 

interesting issues in Economics, see, for example, Broll, et al., (2006, 2015); Chan, et al., (2012, 

2020); Qiao & Wong (2015); Tsang, et al., (2016); Ma & Wong (2010, 2021).  

 

 Finance 
 

The derivative has many important applications in finance. For example, Ly, et al., 

(2019a, b) presented the determining distribution for the products and quotients of dependent 

and independent random variables by using copulas. They used the derivative and integral 

theory to address it. Lieberman & Phillips (2017) discussed a multivariate stochastic unit root 
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model to apply derivative pricing. Suu, et al., (2020) presented the net interest margin of 

commercial banks in Vietnam and among others. Wong & Li (1999); Li & Wong (1999); Wong 

(2007); Guo & Wong (2016); Egozcue & Wong (2010); Hoang, Wong & Zhu (2015); Bouri, et 

al., (2018); Lu, et al., (2018) use this approach to obtain diversification solutions and Lu, et al., 

(2020) use this approach to compare the performance of the lump-sum investing strategy and 

dollar-cost averaging strategy. Mc-Aleer, Suen & Wong (2016) use the derivative theory to 

develop some new financial indicators that can be used to trade stocks/funds. Lean, et al., 

(2015); Vieito, et al., (2015); Zhu, et al., (2019); Hassan, et al., (2020) use the theory of 

Derivative to measure Financial Crises. Chan, et al., (2014) use the theory of derivative to 

develop some rules in technical analysis that can be used to generate significant profit in the 

stock trading, Batmunkh, et al., (2018, 2020) and use the theory of derivative to examine 

whether there is any Herding Behaviour in the markets, and Lu, et al., (2020) use the theory of 

derivative to compare different investing strategies. In addition, Alghalith & Wong (2020a) use 

the theory of derivative to develop the theory of hedging behavior, Hesami, et al., (2020) use the 

theory of derivative to study the impact of oil price fluctuations for tourism receipts, and Le & 

Wong (2019) use the theory of derivative to examine the factors that affect a firm’s capital 

structure decision.  

After using the theory of derivative to develop cointegration and causality, academics and 

practitioners can use the estimation and statistics study many interesting issues in finance, see, 

for example, Cheng, et al., (2019); Chen, et al., (2008); Chow, et al., (2019); Demirer, et al., 

(2019); Qiao, et al., (2008, 2018a, 2011); Zhu, et al., (2019). After using the theory of derivative 

to develop risk measures statistics and stochastic dominance tests, academics and practitioners 

can use the estimation and statistics study many interesting issues in finance, see, for example, 

Clark, et al., (2016); Egozcue, et al., (2011); Egozcue & Wong (2010); Fong, et al., (2008, 

2005); Gasbarro, et al., (2012, 2007); Hoang, et al., (2018, 2015, 2015a, 2019); Lean, et al., 

(2015, 2010, 2012, 2007); Lozza, et al., (2018); Qiao, et al., (2012, 2010, 2013); Wong, et al., 

(2018, 2008); Lo, et al., (2021); Nguyen, et al., (2019b, 2020b); Pho, et al., (2021); Plakandaras, 

et al., (2019); Vieito, et al., (2020); Yousaf, et al., (2020). In addition, readers may refer in 

Salamzadeh, et al., (2013); Allen (2017); Doshmanli, et al., (2018); Tajpour & Salamzadeh 

(2019); Salamzadeh (2020) for more information.  
 

Applications of the Theory of Derivative in Education 
 

Development oriented education program in capacity gets attention since 1990. It becomes 

one of the most important international education trends. Project-based learning with a flipped 

classroom model in B-learning has been proven to be effective in Vietnam and many other 

countries. This is an approach to help students to improve their capacity in applying their 

knowledge to solve practical problems. The goal of the method is to form and develop learners’ 

competencies. It requires learners to apply their knowledge of skills effectively and 

appropriately in any complex situation in learning in school and out of school in real life with 

confidence. Since then, it has also met the requirements of the Fourth Industrial Revolution. 

The approach helps learners to getting knowledge in lectures, and to improving the 

capacity to solve real-life problems. Therefore, teaching needs to innovate and integrate good 

scientific knowledge with practical use. Hence, when designing lessons for learners, it is 

necessary to pay attention and choose the teaching method that is reasonable for integrated 

teaching. In particular, it is necessary to focus on applying knowledge to practical problems.  

In Vietnam, many authors have been studying the issue. For example, Thanh & Dung 

(2015) presented project-based learning with the flipped classroom model in B-learning. Tung 

(2015) introduced teaching integrated with subjects in medical statistics, informatics, and 

scientific research in the Universities of Medicine and Pharmacy. Thanh (2018) developed an 

educational program that can be used in teaching students in high-level classes and helping them 

with their problem-solving homework. 

Liu, et al., (2017) presented a project-based model with a spiraling curriculum that enables 
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teachers to learn efficiently. Fidalgo-Blanco, et al., (2018) developed a flip teaching model by 

using knowledge management. Hinojo-Lucena, et al., (2018) developed a strategy in physical 

education that can be used in the flipped classroom and evaluates university students’ academic 

performance in school. Sergis, Sampson & Pelliccione (2018) introduced a strategy that can be 

used in investigating the impact of Flipped Classrooms on students’ learning experiences.  

Thanh & Dung (2015) have applied the method in teaching Information Technology (IT). 

The results show that it not only stimulates learning, enhances student learning outcomes, but 

also helps them improve their ability to act. In this paper, we discuss their model in detail and 

complete the process of the method and help university lecturers document the subjects. This 

method can also be applied to teaching the topic of the Theory of Matrix to university students. 

Nguyen, et al., (2019a) have applied the method on teaching mathematics by practical decision 

modeling and Nguyen, et al., (2020a) have applied the method to study depression, anxiety, and 

social media addiction among undergraduate students. 

  

Application of Project Based Learning with Flipped Classroom Model in B-learning to 

teach the Topic of Derivative Theories  
 

Derivative Theory Courses 
 

The course has two main objectives as follows: First, students have to memorize and 

understand most of the formulas related to derivative theory. After that, students learn how to 

apply the knowledge of matrix theory to solve practical problems. 
 

The Process of Teaching Implementation  
 
Step 1. Rearrange the learning plan of the subject and the learning resources according to the 

learner's perceptions. 
 
Step 2. Design teaching materials for students' self-study activities at home to prepare for class 

in the classroom, especially for the following issues:  We first build video to be used in lectures. 

The materials will be given to students so that they can study the theoretical knowledge by 

themselves at the basic level. We then build projects for groups. Finally, we arrange learning 

activities that students can learn at home. 
 
Step 3. Design teaching materials for classroom lessons, see the process of organizing teaching 

material to be used during class in the following sections. 
 

The loop of the above 3 steps is continued throughout the course. To help readers easily 

approach and apply this method, we present it in detail in the next section. 
 

Integrating Project Teaching and Problem-Solving Teaching 
 

Based on research by Thanh & Dung (2015). We propose the steps of organizing teaching 

on the basis of integration with project teaching as follows: 

 
Table 1 

STEPS OF ORGANIZING TEACHING 

Stages Steps  Teacher Activities Student Activities 

Identify and 

explore 

problems 

Start and 

clarify 

problems 

Introduce the problem 

and 
- Work in team 

class organization: 

grouping, rules on time, 

assignment, 

presentation, evaluation. 

- Identify words, terms, concepts. 

  - Identify known factors and unknown factors. 
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Propose 

ideas and 

hypotheses. 

Teachers require 

technical and standards. 

Based on known and unknown knowledge, students 

propose ideas and hypotheses to solve problems. Here 

the ideas have not been verified, there is no solid basis. 

Identify 

relevant 

knowledge 

In order for students not 

to deviate from the 

research, teachers can 

give necessary 

suggestions. 

From the proposed hypotheses, students determine what 

content is needed to solve the problem. In addition, 

students need to list what they need to solve problems, 

propose new knowledge to research. 

Learn 

related 

knowledge 

Orientation 

of 

information 

source Suggested sources of 

information. 

- Search for information in textbooks, the internet, or 

talk to experts. 

Self-study 

The knowledge content is broken down into knowledge 

units suitable for individual or small group self-study. 

Students present results, processes, approaches and 

principles diagrams, etc. 

Problem 

solving 

Systematize 

knowledge 

Hold the discussion. 

The report, discuss the research results of the groups. 

Verify the 

hypothesis 

Verify the hypothesis with logical reasoning and valid 

evidence. In cases where practical explanations cannot 

be provided, it is necessary to return to the hypothesis 

proposal. 

Conclusion 
Show the 

results 

Teacher reviews and 

comments. 

Present in the form of a small report or answer sheet. 

Students can also report real products or simulation 

models. 

 

Illustrations  

 

           The applications of Derivative Theory in practical problems are diverse and plentiful. 

The practical applied mathematical problems are oriented towards the exam in Vietnam as well 

as in the practical world recently. In this section, we illustrate the Theory of Derivative by using 

some solved detailed examination questions in Vietnam. 

Question 1 (National High School Test 2018) 

  

Mr. A plans to use        of glass to make a glass aquarium shaped like a capless 

rectangular box, know that the length is twice the width (The joints have negligible size). How 

big is the aquarium (the result is rounded to the nearest hundred)?  

Solution 

 
FIGURE 1 

RECTANGULAR AQUARIUM 

 

It can be observed from Figure 1 that 
2

2 6,5 2
2 2 4 6,5 .

6

x
x x xh h

x


    

 

Since    ,                   
√  

 
.  

 

In addition, we have 
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  ( ), with   (  

√  

 
)  Thus,  

  ( )  
  

 
       ( )       

√  

 
. 

 

We construct the variation table as follows:  

 

 

Hence    (
√  

 
)  

  √  

  
        .  

 

    Question 2 (Exam for good students in Hai Duong province, Vietnam 2018-2019) 

  

A rectangular plot of land ABCD has length       , width        is divided 

into two equal parts by the MN barrier (M and N are midpoints of BC and AD, respectively). A 

construction team makes a road from A to C over the MN crossing, knowing that when making 

roads in the ABMN domain every 15 m worked and when working in the CDNM every hour 

can work 30 m. Calculate the shortest time that the construction team can make the path from A 

to C. 

 Solution 

 

FIGURE 2 

A RECTANGULAR PLOT OF LAND 

 

Suppose the path from A to C meets the MN barrier at E. 

Let     ( ) with          )     √(      )     √(    )     . 

Time to make the road from A to C is calculated by 
2 22 (25 ) (25 ) 100100

( ) ,
15 30 15 15 30(h)

x xAE CE x
t x

  
    

 

2 2

(25 )
'(x) ,

15 100 30 (25 ) 100

x x
t

x x


 

  
 

2 2'(x) 0 2 (25 ) 100 (25 ) 100t x x x x      
 

 {
 (    )   

    (    )       (    ) (      )
 

x

25m

20m N D

MB C

A
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 {
      
 (    ) (     )         (    )   0

 

 {
      
(   )  (    ) (   )    (    )  0

 

5.x   
Thus, the time to make the road from A to C is 5 hours. 

 

Question 3 (Exam for good students in Can Tho province, Vietnam 2018-2019) 

  

A high-quality bus from Can Tho to Hanoi can carry up to 50 passengers on a trip. According to 

the calculation of the garage, if the car can carry k passengers, the price that each customer must 

pay when traveling this route is 

2
3

180
2

k 
 

  hundred VNĐ). Calculate the number of passengers 

per ride so that the total amount of money collected from passengers the most. 

 Solution 

 
 

FIGURE 3 

A HIGH-QUALITY BUS 

 

The amount collected on each ride is  ( )   (    
  

 
)
 

 with                . 

Let  ( )   (    
  

 
)
 

 where          . 

It can be seen that  ( ) continuous on        

and   ( )  (    
  

 
)
 

   (    
  

 
) ( 

 

 
)  (    

  

 
) (    

  

 
). 

Thus,   ( )         (use this value) ;      (remove this value). 

Thereafter, we get:   ( )       (  )            (  )         . 

Hence, the maximum value of   ( ) is  (  )        , and the maximum amount of 

fund is collected when a vehicle carries 40 passengers, and the amount is 57600000 VNĐ. 

 

Question 4 (Exam for good students in Quang Ninh province, Vietnam 2018-2019) 
 

 Mr. An's house wants to put a worker in an aquarium, made of transparent glass 

material, without a rectangular lid with a volume of 400000 cm
3
 of water. Know that the height 

of the aquarium is 2 times the width of the aquarium. Determine the bottom area of the 

aquarium to save the raw materials most. 
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Solution 

 
FIGURE 4  

AN AQUARIUM 

 

 

Let       (  ) be the width, length, and height of a rectangular box (       ). 

 

Under the assumption, we have              and     . 

 

Hence                
     

 
. 

We have the total surrounding area and the bottom area of the aquarium 

 

                          
     

 
     

       

 
    . 

 

Let  ( )      
       

 
 with   (    ) 

It has been seen that  ( ) continuous on (    ). 

and 

  ( )     
       

   
 

   (         ). 

Thus   ( )         ;    (  )      
 

Thereafter we obtain   reaches the minimum value at     . 

 

Then the area of the bottom is           
     

 
     (   ) 

 

Question 5 (Exam for Good Students in Ha Tinh Province, Vietnam 2018-2019) 

 

In the desert, there is a rectangular plot of land ABCD of length AB=70 km, width 

AD=10 km. The average speed of a motorbike on this site is 20 km/h, if going on CD then the 

speed is 40 km/h. A motorcyclist departs from A at 8 am and wants to go to B after 3 hours. Ask 

that person can come to B in time? Develop a plan to move on the land from A to B to spend the 

least time. 

 

Solution 

 

Option 1: To go from A to B if only moving on segment AB, the number of hours is: 

  
 

 
 

  

  
     (giờ),  

So, in this case, it is not possible to arrive in time B after 3 hours as required math problem. 
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Because the speed on the land (except for the CD) is 20 km/h, so just follow the AB in no time, 

all other roads that do not travel on the CD are not timely. 

Thus we consider Option 2. 

 

Option 2:  

 
 

FIGURE 5  

A RECTANGULAR PLOT OF LAND ABCD. 

 

To go from A to B and have to go on the edge of the CD. Suppose going from A to E, from E to 

F, and from F to B (as shown in Figure 5). Let DE A, FC B  

Thus EF 70 (a b),   ;
2AE 100 a  ;

2BF 100 B  . 

 

Then, the time to move from A to B is 

 

                                                 

2 2100 100 70 ( )
t

20 20 40

a b a b   
  

 

Apply the inequality: 
2 2 2 2 2 2( ) (b d) ,a b c d a c      

we have 

 
2 2 22 2 (10 10) (a ) 400( )100 100

20 20 20 20

b a ba b     
  

 
Equality occurs when a=b. 

 

Thereafter we get   
√    (   ) 

  
 

   (   )

  
 

Let       (        ) and   ( )  
√      

  
 

    

  
              . 

It has been seen that this function is continuous on       . We have 

  ( )  
 

  √      
 

 

  
 

   √      

  √      
 

and 

  ( )       √         
  √ 

 
  

   (
  √ 

 
)     

 

Hence, the minimum value of  ( ) is  (
  √ 

 
)  

 √   

 
      so that the person can get to B in 

time and as quickly as Option 2. 

 

We note that Figures 1, 2, and 5 are self-drawn using GeoGebra computational software. In the 
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other two images: Figures 3 and 4, we crawl and search the internet. 

 

CONCLUSION 

 

         The derivatives of the functions are useful in many scientific areas. Studying the theory 

of derivative is helpful to academics and students to address issues in Finance, Economics, 

Engineering, Decision Sciences, and many other areas. The derivative theory has been widely 

applied in many areas in Sciences, including Mathematics, Statistics, Engineering, Education, 

Economics and Finance, etc. On the other hand, Education is one of the most important topics in 

research in many countries, especially education with practical problems. Thus, Education in 

Science is a very important piece of research for many countries because it will help in the 

development and sustainability of every country in the world while the derivative theory is one 

of the most important areas in Education in Science. 

      In this paper, we review the derivative theory in Education. We first present the 

overview of the Derivative Theory. We then discuss how to build up some models in 

mathematics, finance, economics, and statistics by using the derivative theory and discuss the 

applications by using the theory of derivative in Decision Sciences and other related areas like 

Mathematics, Economics, Finance, Statistics, and Education with real-life examples. The 

extension could apply the derivative theory to many different areas, including exchange rate 

(Batai et al., 2017; Chen et al., 2011), capital structure (Wong & Chan, 2004; Chang et al., 

2019), students’ achievements (Hau et al., 2019, 2020; Tuan et al., 2019), logistics service (Tran 

et al., 2019; Thipwong et al., 2020b; Moslehpour et al., 2018), and hotel management 

(Thipwong et al., 2020a; Tang et al., 2014). There are many other areas academics and 

practitioners can apply the review discussed in our paper, readers may refer to Chang, et al., 

(2017); Wong (2020) for more information. 
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