Solution to Frogs
We worked collaboratively on ‘Frogs’ in a group of 8-10, 5th and 6th graders in online mode in ‘Ganit Kreeda’, India. The name of the students are:
Sowjanya, Avyukt, Taran, Vinmrasai, Adhrit, Sara, Achyuth, Abheer, Kavicharan, Agasthya, Pranit, Riddhit and Eshaan.
We explored to find minimum number of moves to swap with different number of frogs using interactivity. Strategy we used to swap pink frogs (on left) with blue frogs (on right) in minimum number of moves without moving backward was:
· No same coloured frog will come back to back.
· Always create a gap between two same coloured frogs, so that the other coloured frog can jump/ slide to fill the gap.
We then recorded the minimum number of moves in a table.

Taran’s Recordings:
	No of Frogs
	Min no of Moves

	1
	3

	2
	8

	3
	15

	4
	24

	5
	35

	6
	48

	7
	63


Some more observations:
	No of Frogs
	No of Moves
	Pattern 1
(Agastya’s Observation)
	Pattern 2
(Pranit’s observation)

	2x2
	8
	2x4
	3^2-1

	3x3
	15
	3x5
	4^2-1

	4x4
	24
	4x6
	5^2-1

	5x5
	35
	5x7
	6^2-1

	
	
	
	

	nxn
	
	nx(n+2)
	(n+1) ^2 - 1


Niveditha’s recordings:
	Move
	1
	2
	3
	4
	5

	Start
	P1
	P2
	----
	B1
	B2

	1
	P1
	P2
	B1
	---
	B2

	2
	P1
	----
	B1
	P2
	B2

	3
	----
	P1
	B1
	P2
	B2

	4
	B1
	P1
	----
	P2
	B2

	5
	B1
	P1
	B2
	P2
	----

	6
	B1
	P1
	B2 
	----
	P2

	7
	B1
	----
	B2
	P1
	P2

	8
	B1
	B2
	----
	P1
	P2



Vinmrasai, Adhrit and Avyukt’s Recordings:
Moves recorded as Pink(P) and Blue(B) Frogs:
P
BB
PPP
BBB
PPP
BB
P




Sowjanya, Sara and Achyuth recorded for 4x4 frogs as:
S-----Swipe and H----Hop
P—S
B—HS
P—HHS
B—HHHS
P---HHHH
B---SHHH
P---SHH
B---SH
P---S
In all the above recordings we observed that the steps are identical around the middle line. So, we can write it down like….
SHSHHSHHHSHHHHSHHHSHHSHS
 

It can be further generalized for nxn frogs as:
No. of moves= 1+2+3+---+n+n+n+---+3+2+1
No. of moves= n(n+1)/2 + n + n(n+1)/2
No. of moves= n(n+1) + n
No. of moves= n^2 + 2n = n(n+2)
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