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Abstract - This paper illustrates that the perfect cuboid problem, which is also known as perfect Euler brick problem, can be 

easily and conveniently represented by a prism instead of a cuboid. This will make the concept simpler and easier to 

understand. It eliminates the use of solid diagonal of the cube, which used to be a hidden line. It makes the same line to be 

represented on the surface of the prism as face diagonal. All the seven lines representing the integer numbers are on the 

surfaces and on the edges. This eliminates repeated extra lines and makes the simpler visual meaning of the problem. The aim 

of this paper is not to prove or disprove the problem but to clearly illustrate that the key factor is common numbers in 

Pythagorean triplets, finally converting the whole problem into 2D  with a set of triangles. 
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I. INTRODUCTION 

The perfect cuboid problem [1] or perfect Euler’s brick problem[11] is finding Seven integers of a cuboid for the sides 

and diagonals as shown in the figure -1.  

 

Fig. 1 Perfect cuboid problem illustrated by the cuboid. 

 

The perfect cuboid problem is to find seven integers for each of  the edges of the cube, face diagonals and the solid 

diagonal. In the figure-1, lengths of the lines between the corner points 1 to 2, 2 to 3 and 3 to 7 forming the edges of the cube, 

constructing three integers. The  lengths of the lines between the corner points 5 to 2, 6 to 8 and 2 to 7 forming the face 

diagonals of the cube, constructing another three integers. Finally, the body diagonal is the line joining the corner points 2 to 8 

forms the seventh integer. When one finds these seven integers, then the cuboid formed by these seven integers is called a 

perfect cuboid. This paper simplifies the above problem, as explained in the next section. 

II. PERFECT PRISM PROBLEM. 

In perfect cuboid problem, there are many repetitive edges. Also, the body diagonals like the line joining points 2 to 8 are 

hidden lines. So, by cutting the cuboid  along the line  joining 6 and 8, we will get a triangular prism. 

Figure-2 shows such a prism with the lines re-arranged in such a way as to make the illustration simple. It also makes one to 

move along the seven lines continuously, as explained later in this paper. 
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Fig. 2. Perfect prism obtained by cutting the cuboid. 

 

To avoid confusion regarding the points that are cut away, the corners are re-named by letters, instead of numbers. 

In the figure-2, lengths of the lines between the corner points E to F, F to D, D to E and A to E form the edges of the cube, 

constructing four integers. lengths of the lines between the corner points A to F, A to D form the face diagonals of the cube, 

constructing two integers. Finally, the original body diagonal of the cube now becomes another face diagonal becoming the 

line joining F to C, forms the seventh integer. 

 
Fig. 3. The seven lines representing legnths of seven integers. 

 

All the lines are on the surface and continuously traversable, starting from the corner D to finally ending at D. Since the 

volume of the prism or the area of the prism are not important and only the lengths are important, we can draw the developed 

surface of the prism, assuming it to be hollow, which means that we can consider only  lateral surface  of the prism.   

III. DEVELOPING THE SURFACE. 

Figure-4 shows the developed lateral surface of the prism, cut along the edge FB. 

 

Fig. 4. Developed surface along with prism. 
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Since the lengths are to be represented, the number notations 1,2.. are replaced by L1, L2… to L7. Still the reversibility 

is maintained, even though it is not required to solve the problem. So, the path is from L1, L2 up to L7. 

In this diagram, all the 900 corners are still the same, except at the point E and A. So, that is the only thing that we have 

to remember, as the Pythagoras relation as  

𝑳𝟏𝟐 + 𝑳𝟐𝟐 = 𝑳𝟓𝟐                                                                                             (1) 

For the  purpose of  easy understanding, the repeated length are named again as shown in figure-5. 

 
Fig. 5. Developed surface with repeated lengths marked. 

Now the basic equations to be satisfied, in addition to equation (1) are: 

𝑳𝟕𝟐 + 𝑳𝟐𝟐 = 𝑳𝟑𝟐                                                                                      (2) 

𝑳𝟕𝟐 + 𝑳𝟏𝟐 = 𝑳𝟒𝟐                                                                                       (3) 

𝑳𝟕𝟐 + 𝑳𝟓𝟐 = 𝑳𝟔𝟐                                                                                        (4) 

So, it is very clear from these equations that L7 is common to three equations! That means we should find a number 

common to three Pythagorean triplets [6]. By   calculations, we can find that the following triplets with the number 15 as 

common. 

                                                                            𝟏𝟓𝟐 + 𝟐𝟎𝟐 = 𝟐𝟓𝟐                                                                  (5) 

                                                                            𝟏𝟓𝟐 + 𝟑𝟔𝟐 = 𝟑𝟗𝟐                                                (6) 

                                                                            𝟏𝟓𝟐 + 𝟏𝟏𝟐𝟐 = 𝟏𝟏𝟑𝟐                                                               (7) 

But by comparing equations (2),(3) and (4) with (5),(6) and (7), we can conclude that to satisfy equation (1),  we should have  

252 + 392  must be equal to 1122, but it is not equal. Thus we should try the next common triplet and so on.  In the figure-6, 

the triangles are re- arranged to get more clarity. 

 
Fig. 6. Rearranging the triangles. 
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This will clearly gives an idea that exactly these common numbers are making it difficult. From advanced computers, has been 

found out that such a perfect prism does not exist within the existing range of the computers of today. It is easy to get stress in 

an element[13] or a plate with holes by finite element method using computers [14] but since the numbers are infinite, a 

logical proof is requires in case of numbers to disprove it. But even if one set of such numbers are found, it becomes a proof!  

Also, many have claimed to have it proved that such a set of integers does not exist [1-10]. 

IV. CONCLUSIONS 
This paper  establishes a clear understanding of perfect cuboid problem by converting it in to perfect prism problem. Finally, 

it converts the problem into 2D visualization by developing the surface and rearranging it into simple rightangled triangles.. 
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