
Many people think it impossible for high 
school students to discover new formulas 

and theorems, but they are wrong!

Here, we present a very simple method for high school 
mathematics research project 



Our club has produced more than 30 
refereed papers (nine countries, and 
our students talked at international 

conferences in six countries.



Any one can learn to be 
creative, but he or she need a 

good chance to develop talents. 

You do not have to be young to 
cultivate creativity.



We are going to present a method  
of research with some examples



A Japanese Dice Game 
Gambling



Problem 1. 
We throw two dices. 

Please calculate the probability of the sum of  the 
 rolls of these  dices is even. 



A dice Odd Even

probability 1/2 1/2

Two dices 
A & B Odd & Even Even & Odd Even & Even Odd & Odd

The sum of two 
dices Odd Odd Even Even

probability 1/2 X 1/2 = 1/4 1/2 X 1/2 = 1/4 1/2 X 1/2 = 1/4 1/2 X 1/2 = 1/4



Now we begin to do math research  
with this problem. 

Can you make a new one out of this 
problem? 

Problem 1. 
We throw two dices. 

Please calculate the probability of  
the sum of  the rolls of these  dices is even. 



Propose 1.1. 
We throw three (or more) dices. 

Please calculate the probability of the sum of  the  
rolls of these dices is even.



This is not a new problem. You can find  
this in a text book.



Propose 1.2.  
We throw two  dices. 

Please calculate the probability of 
the difference of 

 the rolls of these dices is even.



This is not a new problem. You can find  
this in a text book.



Propose 1.3. 
We throw two  dices. 

Please calculate the probability of the sum of the 
 rolls of these dices is a multiple of three.



This is not a new problem. You can find  
this in a text book.



Propose 1.4.  
We throw two playing cards. 

Please calculate the probability of the sum of  the  
rolls of these playing cards is even.



This is a new problem,  
so this is a good problem.



The answer for Propose 1.4. 

number 
of cards

odd odd(%) even even(%)

2 672 0.506787 654 0.493212

The probability for the sum to be even is  

The probability for the sum to be odd is  



Propose 1.5.  
We throw three (or more) playing cards. 

Please calculate the probability of the sum of   
the rolls of these playing cards is even.



The answer for Propose 1.5.

There are 28 cases that the 
probability of getting odd number is 

bigger than that of even number.
There are 24 cases that the 

probability of getting even number is 
bigger than that of odd number.



Problem 2. 
Origami Cup Problem.

We cut off squares of x cm × x cm from the square  
sheet of paper in Graph 1, and make the  rectangular  

parallelepiped in Graph 2.

Graph 1 Graph 2



Problem 2. 
Origami Cup Problem.

We cut off squares of x cm × x cm  
from the square sheet of paper, and make the 

rectangular parallelepiped.



Now we begin to do math research  
with this problem. 

Can you make a new one out of this problem? 

Problem 2. 
We cut off squares of x cm × x cm from the square sheet 

 of paper, and make the rectangular parallelepiped. 



Propose 2.1. 
We cut off squares of x cm × x cm  

from the square sheet of paper, and make the 
rectangular parallelepiped.



Propose 2.2. 
We cut off squares of x cm × x cm  

from the square sheet of paper, and make the 
rectangular parallelepiped.



Problem 3. 
Josephus problem

There are people in a circle, and we remove 
every other man clockwise starting with  

the first man. The last man will not be removed. 
Who is the last man?



Let’s make a new problem. First, we  
change the problem into a simpler one.

Problem 3. 
We put numbers in a circle, and remove  
every other numbers clockwise starting  

with the number one. Which is the last number?



Propose 3.1. 

We put numbers in a circle, and remove  
every  third numberclockwise starting with  

the first number. 
Which is the last number?



Propose 3.2. 

Put number in a circle．There are two process  
of removing every other numbers.  One process start  

with the first number, and it goes clockwise. 
Another process starts with the last number, and goes 

counterclockwise.



Propose 3.3. 

Put Numbers in a line We starts with the first number, 
and remove every other number.  

Once we reach the other end, we change the  
direction. 

Which is the last number?


