Myself, Shubhangee, had worked in Ganit Kreeda, Vicharvatika with 15 kids, Sowjanya, Avyukt Aggrawal, Adhrit, Achyuth, Ridhit, Niveditha, Pranit, Taran, Avyukt Aswin, Rudransh, Abhiram, Nishika, Vidyut, Vishnu and Bhuvana; of 4th to 6th grades from Ganit Kreeda, Vicharvatika, on Centred Squares task. It was very value adding and brain storming session. 
Challenge 1: 
After explaining the task and listing down the first 2 numbers: 1,5… Kids quickly gave few more numbers in the series as 1,5,13,25,41…. 
Challenge 2: 
Vidyut, Sowjanya and Avyukt immediately spotted the pattern as:
Every Centred Square number except for 1 is sum of 2 consecutive square numbers. For ex: 5=1+4, 13 = 4+9, 25=9+16…

	CS no.
	Sum of Squares
	Which Squares

	5
	1 + 4
	1^2 + 2^2

	13
	4 + 9
	2^2 + 3^2

	25
	9 + 16
	3^2 + 4^2

	41
	16 + 25
	4^2 + 5^2

	
	
	

	Cn
	
	Cn = n^2 + (n-1) ^2



To find 9th Centred Square number they used above formula as:
C9 = 9^2 + 8^2 = 81 + 64 = 145
Kids collaboratively worked to prove Cn = n^2 + (n-1)^2
They used following picture to explain the result.












Vidyut very well explained this using above picture. C3 = 3^2 + 2^2
Every time, when you go to next level we are adding a new layer which will not make any change in the bigger square number which is 3^2 in this case and will add 2 dots on each side of smaller square number and adding 2 fresh lines both at the top and bottom will give us a square of the number increased by 2.



Avyukt, Achyuth ,Niveditha and Rudransh spotted another pattern and gave the general formula to find any Centred Square number as:
	Position of CS no.
	CS no.

	1
	1

	2
	5

	3
	13

	4
	25

	5
	41

	6
	--

	7
	--

	8
	--

	9
	145

	
	

	Cn
	



· Each Centred Square number denoted by Cn is sum of the previous centred number and a multiple of 4.
· 

· To find 9th CS no., they added 20, 24, 28 and 32 to 41 (5th CS no.).
· C9 = 41 + 20+24+28+32 = 145.
Niveditha used this picture to explain why Cn = Cn-1 + 4(n-1).
The number of dots added extra in the new figure is 2n + 2(n-2) = 2n + 2n – 4 = 4n-4 =4(n-1)
The other approach to count extra dots is: 4n – 4(corner dots) = 4(n-1).

[image: ]



Same concept was explained using dots placed in the gaps (shown by cross in the above picture) and number of gaps available are always 1 less than the last row of dots
 i.e. (n-1) -1 = n - 2 
New dots required in Cn = 4(number of gaps on each side) + 4 corner dots as shown. So, Cn = 4(n - 2) + 4 = 4n - 8 + 4= 4n - 4 = 4(n-1).

Challenge 3,4 and 5
 
Students shared different observations about CS numbers.
· Every CS number is odd and ends in either 1 or 3 or 5…. by Pranit and Nishika 
· CS number always leaves a remainder 1 when divided by 4. Or in other words, CS no. is 1 more than a multiple of 4….by Nishika
· CS number is never a multiple of 3….by Pranit, Abhiram and Rudransh
· CS numbers have a pattern for unit’s place digit as 1,5,3,5,1 and then it repeats…by Avyukt Aggrawal
· All CS numbers are 1 more than a multiple of 4; but all multiple of 4 + 1 numbers are not necessarily CS number….by Sowjanya.
Ex: 9=8+1 but 9 is not a CS number.
Niveditha and Pranit explained why CS number is always 1 bigger than a multiple of 4. She said that CS no. sequence starts with1 and the next number is generated by adding multiple of 4 to the previous number. That means all the addends are multiples of 4 except for 1. This explains our observation. 
Pranit used similar approach but little differently. He said if you subtract 1 from CS number the remainder is always a multiple of 4. As the very first CS number is 1, every successive CS number is 1 more than a multiple of 4. 
Kids worked independently to get 1 or 2 solutions each for challenge 3 and 4. Later they collaboratively worked to find out all possible solutions. Nishika and Niveditha had used similar strategy. Nishika said as 211 leaves 3 as remainder when divided by 4, we need to use either 3 or 7 CS numbers to get 211. Secondly, as all CS numbers end in 1/3/5, the way we can get 1 as units place digit in sum of 3 numbers is:
5+5+1 and 3+3+5
Using this logic, we tried all possible combinations and found:
211 = 5+61+145
       = 13+85+113
       = 25+41+145
212 = 1+5+61+145
       = 1+13+85+113
       = 1+25+41+145
       = 13+25+61+113
       = 25+41+61+85
213 = 1+13+25+61+113
       = 1+25+41+61+85
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CS no.  Sum of Squares  Which Squares  

5  1 + 4  1^2 + 2^2  
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41  16 + 25  4^2 + 5^2  
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