1. [image: http://nrich.maths.org/content/03/03/six1/tablecloth1.jpg]Monday's 5 by 5 tablecloth has just 1 line of symmetry. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 15 –

	C1
	C6
	C11
	C6
	C1

	C2
	C7
	C12
	C7
	C2

	C3
	C8
	C13
	C8
	C3

	C4
	C9
	C14
	C9
	C4

	C5
	C10
	C15
	C10
	C5



From the above table-cloth, observe that the orange section (unique colors) have made a rectangle of area 15 –
15 = 5 * 3 = (5) * (5+1)/2 = (n) * (n+1)/2
Try making a table-cloth of sizes 1*1, 3*3, 5*5, 7*7
If n = 1, 3, 5 or 7 then we can use 1, 6, 15 or 28 different colors respectively.
Maximum number of different colors = (n) * (n+1)/2




2. [image: http://nrich.maths.org/content/03/03/six1/tablecloth2.jpg]Tuesday's 5 by 5 tablecloth has rotational symmetry of order 4, and no lines of symmetry. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 7 –

	C1
	C4
	C3
	C2
	C1

	C2
	C5
	C6
	C5
	C4

	C3
	C6
	C7
	C6
	C3

	C4
	C5
	C6
	C5
	C2

	C1
	C2
	C3
	C4
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a rectangle of area 6 and there is an extra block in the centre of the mat making the total area as 7 –
7 = 3 * 2 + 1 = (5+1)/2 * (5-1)/2 + 1 = (n+1)/2 * (n-1)/2 + 1
Try making a table-cloth of sizes 1*1, 3*3, 5*5, 7*7
If n = 1, 3, 5 or 7 then we can use 1, 3, 7 or 13 different colors respectively.
Maximum number of different colors = (n+1)/2 * (n-1)/2 + 1



3. Wednesday's 5 by 5 tablecloth has 2 lines of symmetry (horizontal and vertical), and rotational symmetry of order 2. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 9 –
[image: http://nrich.maths.org/content/03/03/six1/tablecloth3.jpg]
	C1
	C4
	C7
	C4
	C1

	C2
	C5
	C8
	C5
	C2

	C3
	C6
	C9
	C6
	C3

	C2
	C5
	C8
	C5
	C2

	C1
	C4
	C7
	C4
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a rectangle of area 9 –
9 = 3 * 3 = (5+1)/2 * (5+1)/2 = (n+1)/2 * (n+1)/2
Try making a table-cloth of sizes 1*1, 3*3, 5*5, 7*7
If n = 1, 3, 5 or 7 then we can use 1, 4, 9 or 16 different colors respectively.
Maximum number of different colors = (n+1)/2 * (n+1)/2




4. Thursday's 5 by 5 tablecloth has 2 (diagonal) lines of symmetry and rotational symmetry of order 2.  If you observe the below table cloth you will see that the maximum number of unique colors we can use is 9 –
[image: http://nrich.maths.org/content/03/03/six1/tablecloth4.jpg]
	C1
	C2
	C3
	C4
	C5

	C2
	C6
	C7
	C8
	C4

	C3
	C7
	C9
	C7
	C3

	C4
	C8
	C7
	C6
	C2

	C5
	C4
	C3
	C2
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a figure of area 9 –
9 = 1 + 3 + 5
Sum of consecutive odd numbers can be expressed as - 1 + 3 + 5 + … 2n-1 = n*n. And 5 = 2*3 - 1
Therefore 9 = 3 * 3 = (5+1)/2 * (5+1)/2 = (n+1)/2 * (n+1)/2
Try making a table-cloth of sizes 1*1, 3*3, 5*5, 7*7
If n = 1, 3, 5 or 7 then we can use 1, 4, 9 or 16 different colors respectively.
Maximum number of different colors = (n+1)/2 * (n+1)/2

5. [image: http://nrich.maths.org/content/03/03/six1/tablecloth5.jpg]Friday's 5 by 5 tablecloth has 4 lines of symmetry and rotational symmetry of order 4. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 6 –

	C1
	C2
	C3
	C2
	C1

	C2
	C4
	C5
	C4
	C2

	C3
	C5
	C6
	C5
	C3

	C2
	C4
	C5
	C4
	C2

	C1
	C2
	C3
	C2
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a figure of area 6 –
6 = 1 + 2 + 3
Sum of consecutive numbers can be expressed as - 1 + 2 + 3 + … n = n*(n+1)/2. 
Therefore 6 = 3 * (3+1)/2 = (5+1)/2 * [(5+1)/2 +1]/2 = (n+1)/2 * [(n+1)/2 +1]/2
Try making a table-cloth of sizes 1*1, 3*3, 5*5, 7*7
If n = 1, 3, 5 or 7 then we can use 1, 3, 6 or 10 different colors respectively.
Maximum number of different colors = (n+1)/2 * [(n+1)/2 + 1]/2




6. 6 by 6 tablecloth having 1 line of symmetry. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 18 –

	C1
	C7
	C13
	C13
	C7
	C1

	C2
	C8
	C14
	C14
	C8
	C2

	C3
	C9
	C15
	C15
	C9
	C3

	C4
	C10
	C16
	C16
	C10
	C4

	C5
	C11
	C17
	C17
	C11
	C5

	C6
	C12
	C18
	C18
	C12
	C6



From the above table-cloth, observe that the orange section (unique colors) have made a rectangle of area 18 –
18 = 6 * 3 = (6) * (6)/2 = (n) * (n)/2



7. 6 by 6 tablecloth has rotational symmetry of order 4, and no lines of symmetry. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 9 –

	C1
	C4
	C7
	C3
	C2
	C1

	C2
	C5
	C8
	C6
	C5
	C4

	C3
	C6
	C9
	C9
	C8
	C7

	C7
	C8
	C9
	C9
	C6
	C3

	C4
	C5
	C6
	C8
	C5
	C2

	C1
	C2
	C3
	C7
	C4
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a rectangle of area 9  –
9 = 3 * 3 = (6)/2 * (6)/2 = (n)/2 * (n)/2




8. 6 by 6 tablecloth has 2 lines of symmetry (horizontal and vertical), and rotational symmetry of order 2. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 9 –

	C1
	C4
	C7
	C7
	C4
	C1

	C2
	C5
	C8
	C8
	C5
	C2

	C3
	C6
	C9
	C9
	C6
	C3

	C3
	C6
	C9
	C9
	C6
	C3

	C2
	C5
	C8
	C8
	C5
	C2

	C1
	C4
	C7
	C7
	C4
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a rectangle of area 9  –
9 = 3 * 3 = (6)/2 * (6)/2 = (n)/2 * (n)/2




9. 6 by 6 tablecloth has 2 (diagonal) lines of symmetry and rotational symmetry of order 2. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 9 –

	C1
	C2
	C3
	C4
	C5
	C6

	C2
	C7
	C8
	C9
	C10
	C5

	C3
	C8
	C11
	C12
	C9
	C4

	C4
	C9
	C12
	C11
	C8
	C3

	C5
	C10
	C9
	C8
	C7
	C2

	C6
	C5
	C4
	C3
	C2
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a figure of area 12  –
12 = 2 + 4 + 6
We know that sum of consecutive even numbers is given as – 2 + 4 + 6 + … n = n/2 * (n+2)/2
Therefore 12 = 6/2 * (6+2)/2 = n/2 * (n+2)/2



10. 6 by 6 tablecloth has 4 lines of symmetry and rotational symmetry of order 4. If you observe the below table cloth you will see that the maximum number of unique colors we can use is 9 –

	C1
	C2
	C3
	C3
	C2
	C1

	C2
	C4
	C5
	C5
	C4
	C2

	C3
	C5
	C6
	C6
	C5
	C3

	C3
	C5
	C6
	C6
	C5
	C3

	C2
	C4
	C5
	C5
	C4
	C2

	C1
	C2
	C3
	C3
	C2
	C1



From the above table-cloth, observe that the orange section (unique colors) have made a figure of area 6  –
6 = 1 + 2 + 3 
Sum of consecutive numbers is given as n(n+1)/2
Therefore 6 = 3 * (3+1)/2 = 6/2 * (6/2 +1)/2 = n/2 * (n/2 + 1)/2
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