I am writing a paper on this and need to fully explain this . I need to write a formula. I also need to explain mathematically and show why they work i need to show a drawing showing they repeat. i need to show examples of all 8. I really need to go into detail. I  Please explain. 

Find (and describe) all the regular tessellations of the plane. Note that septagons, nonagons, and 11-gons are not provided. How do you know each one you find really fills in all the gaps around a vertex point? How do you know when you're done? 

(2) Find ( and describe) all the semiregular tessellations of the plane ( you will need to find a good way to denote them.) 

(3) what triangles will tessellate the plane? Try all kinds.

(4) which quadrilaterals will tessellate the plane ? try all kinds.

Solution : 

(1)  Formula of tessellation : 

                                             We know that a tessellation or tiling of the plane is a collection of plane figures that fills the plane with no overlaps and no gaps. One may also speak of tessellations of the parts of the plane or of other surfaces.  

        For an infinite tiling, let a be the average number of sides of a polygon, and b the average number of sides meeting at a vertex. Then (a − 2)(b − 2) = 4. For example, we have the combinations

 (3,6), (3 1/3 , 5 ), (3 ¾ , 4 2/7), (4, 4), etc. Note that a continuation of a side in a straight line beyond a vertex is counted as a separate side. For example, the bricks in the picture are considered hexagons, and we have combination (6, 3). 
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clearly we can see that in this tessellation all bricks are repeating. For a tiling which repeats itself, one can take the averages over the repeating part. In the general case the averages are taken as the limits for a region expanding to the whole plane. In cases like an infinite row of tiles, or tiles getting smaller and smaller outwardly, the outside is not negligible and should also be counted as a tile while taking the limit. In extreme cases the limits may not exist, or depend on how the region is expanded to infinity. 
There are generally held to be eleven uniform tessellations of the plane. Three regular and eight semi-regular. These tessellations are imaged above. 
The three regular tessellations are:
4,4,4,4             K:E, B:-, C: 4 | 2 4 = {4,4}       
3,3,3,3,3,3      K:D, B:-, C: 6 | 2 3 = {3,6}  

and
6,6,6               K:F, B:-, C: 3 | 2 6 = {6,3}

here we will show that regular pentagons do not make any tassels.  Because they cannot perfectly fill the space around a point. Thus, regular pentagons cannot tessellate by themselves. The following image explains the situation:
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An additional regular pentagon cannot fill the space marked with "?". 



	


Figure 1  

(2) Seven of the eight semi-regular tessellations can be generated from the regular ones:
8,8,4       is a truncated 4,4,4    K:V, B:65, C: 2 | 4 4 = t{4,4} 
4,3,4,3,3     is a snub 4,4,4      K:N, B:66, C: | 2 4 4 = s{4 : 4}

12,12,3    is a truncated 6,6,6  K:S, B:61, C: 2 3 | 6 = t{6,3}

6,3,6,3     is a bitruncated  3,3,3,3,3,3 or 6,6,6    K:P, B:62, C: 2 | 3 6 = {3 : 6}

6,3,3,3,3  is a snub 3,3,3,3,3,3 or 6,6,6    K:L, B:-, C: | 2 3 6 = s{3 : 6}

6,4,3,4    is a rhombitruncated 3,3,3,3,3,3 or 6,6,6    K:Ii, B:64, C: 3 6 | 2 = r{3 : 6}

12,6,4    is a truncated 6,3,6,3   K:Mm, B:63, C: 2 3 6 | = t{3 : 6}
only
4,4,3,3,3  cannot be generated from the regular tessellations.    K:(M), B:67, C:no symbol
For each tessellation, the notation: K:V, B:65, C: 2 4 | 4 = t{4,4} gives the symbols assigned by Kepler, the figure number in Badoureau's paper and the notation given by Coxeter.  A dash ('-') signifies the paper did not include the tessellation.  In order to show Coxeter's notation where one figure is shown above the other, the notation a : b is used for a above b, 'oo' is used for infinity.

NOTE :  4 – SQUARE , 3 – TRIANGLE, 6 – HEXAGONE 
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Tessellations by triangles and quadrilaterals
(3) There is a  technique that we can use to tessellate any triangle. The technique is the  three triangles are arranged to form a 180° angle, the pattern is reflected instead of continued to be rotated.
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An application of the technique. The shaded area represents the pattern arrangement. The dashed line represents the line of reflection. 



	

	


(4)  
We know  that the sum of the interior angles of any quadrilateral is 360 degrees. If we managed to fit one of each of the four angles of a quadrilateral around a point, then the 360 degrees would be filled exactly.
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There are many different ways to arrange the angles of a quadrilateral around a point to fill 360 degrees. Note that around each vertex, there is one copy of each angle. (The angles of a quadrilateral total 360 degrees.) 



	


