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Abstract 

 

In this paper the Pythagorean theorem is developed from a constructive exercise 

with scissors on circles, instead of traditional squares. This approach with circles, 

naturally involves symmetry and is expected to be easier to remember compared to 

many traditional proofs. 
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1. Introduction 
 

Over time, many mathematicians have presented various thought provoking 

mathematical perspectives and proofs that may be too broad or general [1-18]. For 

example, Mnatsakanian [13] presented generalized ideas suitable for arbitrary 

annular shapes. From these perspectives a non-traditional exercise for the 

Pythagorean theorem has been developed specifically for circles. As shown in 

Figure 1, our task is to build a circle of radius AC, having the total area of two 

circles of radii AB and BC, which happens to demonstrate the Pythagorean theorem.  
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2. Assumptions 
 

To handle this problem easily, like most problems in real life, an approximate 

solution will be done first. Due to its fundamental nature, this exercise minimally 

assumes that the area of a rectangle is the product of its length and width (see [17]). 

This exercise also assumes that the ratio between the circumference and the 

diameter of any circle is always the constant Pi (see [12]).  
  

3. The Procedure 

 
(a) Radially divide the circle of radius AB into many equal sectors, each sector 

having one sharply pointed tip, and two corners of nearly right angles. 

 

(b) Rearrange the sectors side by side, without gaps or overlaps, perfectly matching 

each other along the straight edges, but the pointed tip of every sector is oppositely 

oriented relative to the next sector. When the number of sectors is large, this 

arrangement looks like a rectangle as a whole, with its width corresponding to the 

radius and its length corresponding to half of the circumference of the original 

circle. Therefore, we find that the area of any circle is equal to the square of its 

radius times the constant Pi. This knowledge will be helpful for understanding 

following ideas. 

 

(c) Rearrange the sectors side by side, without gaps or overlaps. The pointed tips of 

all sectors pointing towards the original center. Mutually slide the sectors, touching 

each other along the straight edges, in a symmetric pattern, creating a central empty 

polygonal space.  

 

(d) Place the circle of radius BC within that empty polygonal space.  

 

(e) Stop sliding the sectors when the sharply pointed tip of each sector is positioned 

on the circumference of the circle of radius BC.  

 

(f) Obviously, this is an approximate solution to the given problem. The overall 

shape, including the inner circle of radius BC and all the surrounding sectors, looks 

like a larger circle, having that total area of the circles of radius AB and BC. 

 

(g) An exact solution will be approached in the limit as the number of sectors is 

increased. That concept happens to be a preliminary step to calculus but not needed 

further for capturing this simple drill. 

 

(h) Notice in Figure 1, the triangle ∆B1B2C is equilateral. The angles B1B2C and 

B2B1C are equal. When the number of sectors is increased these angles will 

approach the right angle ∟ABC, giving the right triangle ∆ABC.  

 

(i) We now see that the area of the circle of radius AC is equal to the sum of the  
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area of the circle of radius AB and the area of the circle of radius  BC. Now recall 

the formula from above step (b). Therefore, the square of AC is equal to the sum of 

the squares of AB and BC. As a result we have an indirect demonstration of the 

Pythagorean theorem! 
 

4. Conclusion 
 

Since many students learn better with visual constructions [2,4,7,8], this graphical 

representation of the classic theorem could also help instructors enhance interest 

and understanding of the basic concept among the students and introduce 

preliminaries of calculus.   

 

 
 

 

Figure 1. A circle is radially divided into many equal sectors. The sectors are 

shifted along their straight edges in a symmetric pattern. A right angled triangle 

∆ABC tends to emerge to show the Pythagorean theorem. 
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