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Use properties of rational and irrational numbers: Explain why the sum or product of two 
rational numbers is rational; that the sum of a rational number and an irrational number is 
irrational; and that the product of a nonzero rational number and an irrational number is 
irrational. (p. 64)  
 

In this script, Euclid is working on a mathematical breakthrough: the concept of 
irrationality. As he struggles with verbalizing his discoveries, he drifts to sleep. In his sleep, he is 
visited by ancient philosopher, Hippasus. Hippasus comes to Euclid after he is murdered for 
attempting to spread knowledge of incommensurable, irrational number. Hippsus was allegedly 
thrown overboard by one of his Pythagorean shipmates after his discovery of 2as an irrational 
number. This is significant as we often take for granted the privilege of knowledge. While 
Hippasus was murdered for his discoveries so that mathematics students today could benefit 
from such knowledge. Therefore, in this script Hippasus stands as the catalyst for Euclid writing 
his famous proof by contradiction of the irrationality of the square root of two. Euclid’s 
explanation in his proof provides a basis for that which the core standard and problem set ask.   
 
 
  



Narrator: Our story begins with the famous Euclid, working on his next discovery…. 
[Scene begins with Euclid, alone on center stage] 
[The year 280 BCE] 
 
*Euclid writing in his study*: 
 
Euclid: *Speaks aloud* The laws of nature are but the mathematical thoughts of the Gods… 
Born like Athena from the mind of Zeus...  
I, Euclid, am here discussing my geometrical axioms. Understand that there are two lines, 
connected at a point, and that these lines have a relation; a ratio.... 
 
*Euclid falls asleep mid-thought*  
[As his head rests on the desk, a strange figure appears behind him] 
[Hippasus, entering from stage right] 
 
Hippasus: *whispers urgently* Euclid!  
 
Euclid: *stirs* Who is there?  
[He raises his head] 
 
Hippasus: It is I, Hippasus.  
 
Euclid: Your name does ring in my ears… 
 
Hippasus: Yes, I have urgent information to be shared.  
 
[Hippasus walk over to Euclid’s collection of writings - stage left] 
*Hippasus finds a specific tablet in Euclid’s study*  
 
Hippasus: This!  
 
Euclid: What is that...a proof? [Euclid joins Hippasus on stage left]  
Proof by contradiction for incommensurable numbers?  
 
Hippasus: Irrational!  
 
Euclid: How?  
 
Hippasus: No! Irrational numbers!  
 



Euclid: Precisely, *Euclid reads tablet*  
Assume 2 is rational and can be expressed as a rational fraction… 
[Hippasus interrupts him] 
 
Hippasus: No my friend! Please copy the tablet down so as to not lose this valuable information. 
To speak it aloud will on confuse the listener’s deaf ears. 
 
Euclid: This is true [begins writing] let me begin again... 
...of the form �

�
, where a and b are two relatively prime integers. Now, since 2 = �

�
, we have 

2 = �2

�2
 , or �2 = 2�2. Since 2�2 is even, �2 must be even, and since �2 is even, so is b. Let b = 

2c. We have 4�2 = 2�2 and thus �2 = 2�2 . Since 2�2 is even, �2 is even, and since �2 is 
even, so is a. However, two even numbers cannot be relatively prime, so 2 cannot be expressed 
as a rational fraction; hence 2 is irrational.  
 
Hippasus: It was the year 500 that I was born...200 years before you. Excellent. In my life, I was 
called a heretic. Thrown overboard for threatening the Gods with the unknown; the infinite. This 
idea cost me my life! A mortal transgression! You must share the importance of 
incommensurability only with those you can trust. Those who can bear the burden of knowledge.  
 
*He disappears* 
 
Euclid: That is so interesting… to think you were punished for an intellectual discovery… I 
mean heresy? You were doing nothing but of what the great Athena has already known…. 
[Euclid looks up and sees no one] 
Euclid: Hippasus?  
 
*Searches frantically for hippasus*  
[Euclid returns to center stage. Blackout] 
[Lights return to show Euclid still alone, on center stage] 
 
Euclid: *stirring from sleep* 
Genius Hippasus! You’ve transcended time and shined a light on my confusion. Thank Hades for 
bringing this spirit to me! 
*starts writing frantically*  
 
 
 
 
  



Problem Set:  
 
 In this problem set, students are asked to use irrational numbers, which are given, to show 
the qualities that irrational numbers exhibit. The problem set uses operations including addition, 
subtraction, multiplication, and division.  
 
Example: Exhibit two irrational numbers whose difference is irrational. 
 Finding two irrational numbers, for example 5 2 and 3 2, one could subtract the an 
irrational (usually the greater) from the second irrational number to find the difference. In this 
case the answer would be 2 2, which is the difference between the two irrational numbers and 
also an irrational number to fully answer the question.  
 

1. Exhibit two irrational numbers whose quotient is rational, and so prove that irrational 
numbers are not closed under division. 

2. Exhibit two irrational numbers whose product is rational and, so prove that the irrational 
numbers are not closed under multiplication. 

3. Exhibit two irrational numbers whose product is irrational. 
  



Bibliography  
 
"Irrationality of the square root of 2." Irrationality of the square root of 2.N.p., n.d. Web. 07 Apr. 
2017. <https://www.math.utah.edu/~pa/math/q1.html>. 
 
Lin, Calvin . "Rational and Irrational Numbers." Brilliant: Solve problems in math, physics, and 
algorithms.N.p., 25 Mar. 2014. Web. 08 Apr. 2017. 
<https://brilliant.org/discussions/thread/rational-and-irrational-numbers/>. 
 
Niven, Ivan. Numbers rational and irrational..New York: Random House, 1961. Web. 
<http://users.auth.gr/siskakis/Niven-NumbersRationalAndIrrational.pdf>. 
 
Olmsted, John Meigs Hubbell. The Real Number System. New York: Appleton-Century-Crofts, 
1962. Web. 09 Apr. 2017. <https://catalog.hathitrust.org/Record/000339564>. 
 
"Proof by contradiction." Art of Problem Solving. N.p., n.d. Web. 07 Apr. 2017. 
<http://artofproblemsolving.com/wiki/index.php?title=Proof_by_contradiction>. 
 
Taylor , Peter . "Discovery of Irrational Numbers." Brilliant: Solve problems in math, physics, 
and algorithms.N.p., 26 Mar. 2014. Web. 08 Apr. 2017. 
<https://brilliant.org/discussions/thread/discovery-of-irrational-numbers/>. 
 


