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ABSTRACT

A Study on Proving Inequalities of

Preservice Teachers

-Focusing on Cauchy-Schwarz Inequalities-

Kwak Moon-Young
Department of Mathematics Education

The Graduate School

Seoul National University

Proof is one of the important mathematical standards to guess a
mathematical fact, justify by logical analysis and reflect on the process.
Mathematical proof is followed by strict definitions expressed mathematical
symbols. However, in the process of configuring the proof, people can use
intuitive reasoning through the examples or other methods. In that, there can
be classified a proof by semantic proof and syntactic proof. Syntactic proof
production is occur when the prover draws inferences by manipulating
symbolic formulae in a logically permissible way. Semantic proof production
is occur when the prover uses instantiations of mathematical concepts to
guide the formal inferences that one draws.

6 Preservice math teachers participated in this study and carried out a
case study about how to prove the inequalities. Classifying proof method is
analyzed by concepts used to proving. As a result, proof of absolute

inequality like cauchy-schwarz inequality could be classified as syntactic



proof and semantic proof.

First of all, proof could be classified into seven types, 4 types are
classified by syntactic proof production and 3 types are classified by
semantic proof production. Participants who constructed proofs syntactically
were made immediately planning to prove by using proof experiences on
similar proof productions. Also Concepts used in the proof production are
used as symbols or tools to connect the process of proof and formal
definitions and properities stated in representation system of proof. In
particular, participants to successfully perform syntactic proof showed
competence in formula transition by replacing complex expressions or
changing expression on vector or Y, to simply the formula.

Participants who constructed proof semantically established proof plan by
concept image about inequalities using vector representation. In the proving,
participants used pictures to visualize the size of vectors and justified the
inequalities using size of vector, and then transformed the ideas to
representation system of proof. That is, the proving of cauchy-schwarz
inequality is to compare the size of the left and right sides when
participants construct semantic proof production.

For a further studies, this finding suggests that whether proving
inequalities factors also affect problem solving or not. Also it may be to
analyze the understanding of the inequalities over a large number of
participants in order to compensate for the weakness of a small number of

participants in a qualitative study.
Keywords: Inequalities, syntactic proof, semantic proof.

Student Number: 2013-23371

- 96 - LA '..:'..' _. :E



	I. 서론
	1. 연구의 목적 및 필요성
	2. 연구문제

	II. 이론적 배경
	1. 코시-슈바르츠 부등식
	1.1. 수학적 분석
	1.2. 교수학적 분석

	2. 수학적 증명의 구성
	2.1 개인의 증명 발달
	2.2 증명 스키마
	2.3 증명 구성


	III. 연구방법
	1. 연구 절차
	1.1. 과제 설계
	1.2. 연구 참여자

	2. 자료 수집
	2.1. 사전 조사
	2.2. 면담

	3. 자료 분석

	IV. 연구결과
	1. 구문론적 증명
	1.1. 증명 유형 1 분석
	1.2. 증명 유형 2 분석
	1.3. 증명 유형 3 분석
	1.4. 증명 유형 4 분석
	1.5. 구문론적 증명 종합

	2. 의미론적 증명
	2.1. 증명 유형 5 분석
	2.2. 증명 유형 6 분석
	2.3. 증명 유형 7 분석
	2.4. 의미론적 증명 종합


	V. 결론
	1. 요약 및 결론
	2. 논의 및 제언

	참고문헌
	부록
	영문초록


