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 Artificial intelligence can be explained as a mathematical phenomenon. Artificial 
intelligence comes together from systems that imitate human intelligence. Driverless 
cars, robots, vacuum cleaners, games are used in automated trading, corporate resource 
management. In general; robots and unmanned aircraft can be produced with artificial 
intelligence. The main basis that creates artificial intelligence is mathematics. Machine 
Learning has also become an indispensable part of our lives today as a sub-branch of 
artificial intelligence. In this study, the literature review was conducted and the studies 
about Machine Learning were mentioned. The findings obtained by establishing 
mathematical correlations are explained. 

 
 

Introduction  
 

Machine learning (Machine Learning) is replacing artificial intelligence as a branch that uses statistics and 
computer science and has recently become very popular. Artificial intelligence can be called the process of creating 
models based on existing data and defining complex relationships. Since past studies have shown the necessity of 
machines to learn data, research has focused on this issue [1]. The purpose of machine learning is to create systems 
that make predictions by making inferences from mathematical and statistical operations and data. Today, many 
different machine learning models have been born for the inference process [2] The manufacturing industry needs 
support to take advantage of data-intensive availability to meet its needs, such as quality improvement initiatives, 
production cost estimation, process optimization, and a better understanding of customer requirements [3]. 
 

Artificial Intelligence (AI) 
 

We can define artificial intelligence in many ways. For example, it is the ability of a computer system to imitate 
human cognitive functions such as learning and problem solving. Through artificial intelligence, a computer 
system uses mathematical functions and logic to mimic thought processes that allow people to learn from new 
information and make decisions [4]. The concept of machine learning was invented by American researcher Arthur 
Samuel, who worked at IBM. In 1959, he created the first checkers program that could play by itself and learn by 
itself [5]. Artificial intelligence machines use various algorithms to successfully complete their tasks or achieve 
their goals. These algorithms have been developed using various approaches such as case-based reasoning, 
artificial neural network, statistical approaches, rule-based approaches and many more techniques [6]. Although 
artificial intelligence usually refers to the intelligence displayed by machines, it is an innovative technology that 
takes place in many areas of our lives, from semi-autonomous cars on the road to robotic vacuum cleaners in our 
homes [7]. The purpose of machine learning is to ensure that machine hardware has the intelligence and ability of 
humans by artificial methods. As scientists continue to have doubts about intelligence, there is no definitive 
definition of artificial intelligence in the scientific community [8]. The taxonomy and subfields of artificial 
intelligence, which are quoted from a sample study, are given in Figure 1 [9]. 
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Figure 1. The taxonomy of artificial intelligence. 

 

Machine Learning 
 

Some information about machine learning is given above. Again, to give information about this topic; It is a set 
of algorithms that parse data sets and then learn to apply what has been learned to make informed decisions. It 
imitates human intelligence. It consists of the training and testing phase. At the learning stage, a new model is 
created by using the examples in the data set and learning the algorithms and features into the system. As a result, 
the desired results can be achieved by estimating the trial data with the Learning model application engine [10-
11-12]. It imitates human intelligence. It consists of the training and testing phase. At the learning stage, a new 
model is created by using the examples in the data set and learning the algorithms and features into the system.As 
a result, estimates are made for the trial data with the Learning model application engine. The results obtained are 
successful [10-11-12].  The single most important concept from calculus in the context of machine learning is the 
gradient. Gradients generalize derivatives to scalar functions of several variables. The gradient of f: R d → R, 
denoted ∇f, is given by [13]. An example theorem used for machine learning is given in Equation 1. 
 

 

(1) 

 
Literature review of studies conducted through mathematical codes used within the scope of machine 
learning 
 

In this section, a literature search was conducted for scientific studies that make human life easier by using 
machine learning and mathematical functions. The bibliographies of the findings obtained are indicated. Machine 
learning is the ability of computers to make decisions and create solutions about similar events that will occur in 
the future by learning information and experiences related to an event in another language [15]. For example; 
Hegg's rule If cell A is close enough to stimulate cell B and is constantly involved in activating cell B, changes can 
be made to one or both cells so that the effectiveness of cell A is increased [14]. Again, to briefly mention a 
mathematical algorithm; the self-learning algorithm updates a memory matrix W =|/w(a,s)|| So that it can execute 
the following machine learning procedure at each iteration: Perform the action A in case S, get the result state s', 
Calculate the Feeling of Being in the Result State V(S') 

Update the crossbar memory w'(a,s) = w(a,s) + v(s') [16] 
The following is an example excerpt from a website; a simple example of machine learning in Python that shows 

how to train a model to predict the types of iris flowers based on dish leaf and petal measurements is given below 
[17]: 
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Figure 2. Estimation of iris flower species in Python based on dish leaf and petal measurements [17]: 

 
As can be understood from Figure 2, the reference number given above, a mathematical software is being 

developed by coding. In a different study, dentists used artificial intelligence. Analysis has been performed in 
orthodontics using artificial intelligence and machine learning. The results obtained have been positively shared 
with the literature [18]. In a different study, they tried to diagnose Breast Cancer on the Kent Ridge 2 data set with 
the help of machine learning techniques, mathematical codes were used in the results obtained. It is understood 
that the results offer positive contributions to the literature [19]. In a dark study conducted by; they used the 
traditional classification method and SVM algorithm from machine learning algorithms for the detection of 
diabetes disease. As a result, they detected the disease with a success rate of 0.924 [20]: 

 
 
Conclusion  
 

In this study, literature studies on the applicability of machine learning, which is a sub-branch of artificial 
intelligence, through mathematical correlations were examined. In the study, the definition of machine learning 
was made and the applications of mathematical function were investigated. In the results of the study, it is thought 
that machine learning can be used to make inferences with mathematical techniques along with software and data 
prepared in a desired study. 
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