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  00:24 From the time we wake up till the time we go to bed, we encoun-

ter too many objects to count. 
 
00:31 We’re surrounded by three-dimensional figures. 
 
00:36 And they seem to have an endless variety of shapes. 
 
00:41 Among these, the most balanced are these five three-
dimensional figures, the regular polyhedrons. 
 
00:54 (caption) 
polygon 
flat figures surrounded by at least three sides 
 
01:02 (caption) 
polyhedron 
three-dimensional figure whose faces (sides) are all polygons 
 
01:10 (caption) 
polyhedrons 
 
01:12 All around us we can see examples of polyhedrons in our daily 
lives. 
 
01:18 How about taking a look at a dice for example? 
 
01:18 The size and shape of each face on a dice are the same, which 
allows it to stay balanced no matter what face it lands on. 
 
01:32 This dice is an example of a regular polyhedron, which is a fig-
ure where the sides are all the same shape and the same number of 
sides always meets at every vertex.  
 
01:35 (caption) 
regular polyhedron 
1. every side is a congruent regular polygon 
2. the number of sides which meet at a vertex is the same at 
 every vertex 
3. it must be a convex polyhedron 
 
01:56 Are there any other regular polyhedrons around us that meet 
these requirements? 
 
02:06 (caption) regular tetrahedron 
 
02:06 This is a regular tetrahedron. It consists of four regular triangles. 
At any vertex, three of the regular triangles meet. 
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02:21 (caption) cube 
 
02:20 Isn’t this the same shape as the dice we saw before? 
This is a cube consisting of six squares. At any of the vertexes, three 
squares meet. 
 
02:35 (caption) regular octahedron 
     
02:31 This is a regular octahedron, consisting of eight regular trian-
gles. Four of the regular triangles meet at any one of the vertexes. 
 
02:50 (caption) dodecahedron 
 
02:49 And this is a dodecahedron. It is composed of twelve regular 
pentagons, in which three of them meet at any one of its vertexes.  
 
03:05 (caption) icosahedron 
 
03:02 This is an icosahedron. It is composed of twenty regular trian-
gles, in which five of them meet at any one of its vertexes.  
 
03:16 So, are there any other examples of regular polyhedrons? 
The answer is no. 
 
03:22 There are only five regular polyhedrons: the regular tetrahedron, 
the cube, the regular octahedron, the dodecahedron, and the icosahe-
dron.  
 
03:38 The sides of a regular polygon can be increased… 
 
03:34 (caption) 
regular triangle, square, regular pentagon, regular hexagon, regular 
heptagon, regular octagon, regular nonagon, regular decagon  
 
03:44 …so why are there only five regular polyhedrons? 
 
03:55 In order to create a three-dimensional geometric figure, at least 
three polygons are needed. 
 
04:03 But if there are too many polygons and the sum of the internal 
angles on one vertex is larger than 360°, then it ends up being a flat 
figure. 
 
04:14 So, in order to be a regular polyhedron, at least three regular 
polygons are needed and the sum of the internal angles at any of the 
vertexes must be smaller than 360°.   
 
04:29 Now let’s put together each regular polygon at the center of a 
vertex. The first one is a regular hexagon. Three regular hexagons 
already surpass 360°. That means a regular polyhedron can’t be cre-
ated with a regular hexagon.  
 
04:43 (caption) 
regular hexagon, regular heptagon, regular octagon 
these cannot be sides of a regular polyhedron 
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04:52 Next we have a regular pentagon. When three regular penta-
gons come together at one vertex, the sum of the angles is 324°, which 
makes a dodecahedron. But if there are four regular pentagons at a 
vertex, it exceeds 360°, so it can’t create a polyhedron. 
 
05:12 For the same reason, three squares can form a cube, but… 
 
05:17 …four of them would make 360°, a flat surface. 
 
05:24 A regular triangle has an internal angle of only 60°, so it can 
make up the faces of many different regular polyhedrons. 
 
05:32 Three forming a vertex allows us to make a regular tetrahedron, 
… 
 
05:37 …and four of them coming together will make a regular octahe-
dron. 
 
05:40 Five coming together at a vertex makes a regular dodecahe-
dron. These are all regular polyhedrons. 
 
05:47 But since six regular triangles would come together at 360°, that 
would be a flat diagram. 
 
05:54 So now we’ve learned why there are only five regular polyhe-
drons.  
 
06:04 The reason there are only five regular polyhedrons was proven 
in the thirteenth chapter of Euclid’s Elements of Geometry, written in 
the Third Century BC.  
 
06:14 For those who did serious research on regular polyhedrons, 
there were some very mysterious figures. 
 
06:19 (caption) 
Plato (c. 429 BC – c. 347 BC) 
Ancient Greek mathematician  
 
06:21 Plato believed that regular polyhedrons represented the five 
elements that made up the universe. 
 
06:23 (caption) 
regular tetrahedron – fire 
cube – earth 
regular octahedron – air  
dodecahedron – water  
icosahedron – universe  
 
06:42 It is because of this that regular polyhedrons are still called Pla-
tonic solids. 
 
06:54 We have seen a number of situations where regular polyhedrons 
are found around us. They are used not only on a small scale, but also 
as large objects in construction. 
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07:08 (caption) 
tetrapods  
used in the construction of breakwaters 
 
07:08 In many places we can find tetrapods used for construction of 
breakwaters to protect harbors or the shore. 
 
07:16 If you take a closer look at them, you can see tetrapods have a 
shape similar to regular tetrahedrons. 
How did they end up taking this form? 
 
07:29 Regular tetrahedrons are ideal for tightly filling space, in part 
because they have a low and stable center of gravity.  
 
07:39 Even if it rotates, it maintains a constant shape. 
 
07:48 Can you come up with other objects whose shape reminds you 
of a regular tetrahedron? All of them are well-balanced and stable. 
 
07:59 Can we also imagine them providing high ceilings in public plac-
es, such as exhibition halls, stadiums, or subway stations? 
 
08:08 Sure. They use a structure called a “space frame.” 
 
08:13 This is constructed by intertwining metal structures composing 
regular tetrahedrons and regular octahedrons. 
 
08:29 Regular polyhedron shapes allow any structure to distribute 
weight more evenly. Large and broad ceilings can be held up because 
of this figure’s balance and stability. 
 
08:42 Soccer is a sport loved throughout the world. 
Did you know that the soccer ball was originally shaped like an icosa-
hedron? 
 
08:50 The surface of the ball is made up of many regular pentagons 
and regular hexagons. 
 
08:55 Each vertex of an icosahedron has five regular triangles meet-
ing. If we can pull the sides away from each vertex, we create twelve 
regular pentagons where the vertexes were and the triangles become 
twenty regular hexagons.  
 
09:12 Now all you need to do is fill this with air to make it into a soccer 
ball. 
 
09:17 This is why the soccer ball has a nickname of “truncated icosa-
hedrons.” 
 
09:20 (caption) soccer ball => truncated icosahedron  
 
09:24 Why not take a look around your world to find regular polyhe-
drons or the things they’ve inspired. 

 


