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Mathematicians and mathematics education researchers have claimed mathematical proof is a fundamental concept and one of the most studied topics in mathematics. In the literature, there are several definitions of mathematical proof, as the concept of proof has been studied from different contexts and perspectives. Given the fact that there are several definitions of proof, one needs to analyze multiple definitions to form a comprehensive understanding of what mathematical proof is. This is a fact that have been a topic of discussion for many mathematic educators. As an example, during the online celebration of CERME 12, the thematic working group "Argumentation and Proof" finished the conversation with the question what are we understanding by mathematical proof? This question exhibited that analyzing what a mathematical proof is, or perhaps what common understanding scholars have of the concept of proof, is an important aspect of research. As a scholar who is novice on doing research on proof, my first assignment was to know what the definition of proof was. Navigating the process of finding out what a proof was, led me to the development of this paper where I needed to analyze explicit definitions of proof in the literature to have a comprehensive understanding of the definition of mathematical proof. Therefore, the purpose of this work was to collect some existing explicit definitions of mathematical proof and compile their features as a way to formulate an understanding of the definition of proof, specifically at the tertiary level.

I conducted a search for literature that included the words "proof" "mathematics", and "mathematical proof" studies that focused on mathematical proof. Specifically, I sought studies that contain an explicit definition of mathematical proof. I first started with a general search of data bases at Florida State University Libraries and on Google Scholar using a combination of "mathematical proof," "proof" and "mathematics". I compiled 30 research articles, dissertations, and proceeding papers. I scanned those collected articles looking for an explicit definition of mathematical proof that particularly focused on the characteristics of proof. For example, I did not consider the definitions that were more focused on the role of proof. In short, I considered the research articles that contain an explicit definition of mathematical proof based solely on the characteristics. As I examined the studies, looking for an explicit definition of mathematical proof to consider for the analysis of this study, I discovered that many of the studies done on proof in mathematics education do not necessarily offer an explicit definition of proof.

Table 1: Authors, definitions of proof, and characteristics

Author Definition Characteristics Balacheff (1997) in [START_REF] Reid | The meaning of proof in mathematics education[END_REF] Proofs are an organized succession of statements following specified rules: a statement is known to be true or is deduced from those which precede it using a deductive rule taken from a well-defined set of rules.

-Organize succession of statements -Deductive rule Hannah et al.

(

) 2004 
Mathematical proof, by definition, can take a set of explicit givens (such as axioms, accepted principles or previously proven results), and use them, applying the principles of to create a valid deductive argument.

-Axioms, accepted principles, or previously proven results

-Principles of logic -Valid deductive argument [START_REF] Conner | Argumentation with prospective secondary teachers: The case of 0.999[END_REF] Proof is a specific kind of argument requiring deductive reasoning built upon agreed-upon axioms, using theorems that have been previously established.

-Deductive reasoning -Premises

Weber and Mejia-Ramos (2015)

A proof is a valid deductive argument.

-Valid

-Deductive argument

Based on this short analysis of four definitions of proof in mathematics education that emphasized proof based on its characteristics, some of the common characteristics a proof should has, are: valid deductive argument, principles of logic, use of axioms, accepted principles, or previously proven results. A valid deductive argument is a sequence of assertions that concludes with the mathematical statement where each assertion in this argument is an axiom, accepted principles such as theorems that are either a claim known or assumed to be true or purports to be a logically necessary consequence of previous assertions. If the deductive argument contains no errors, then is valid. In conclusion, no matter one sees different definitions that emphasizes the characteristics of mathematical proof at the tertiary level, one should have in mind that some of the characteristics proof should always entitled are valid deductive argument, principles of logic, use of axioms, accepted principles, or previously proven results.