Solution for Multiple Surprises NRICH secondary live problem
Hello NRICH team,
This is Sashank Sriram from Chennai, India.
I worked on Multiple surprises ( https://nrich.maths.org/problems/multiple-surprises) NRICH secondary live problem as part of the STEPS IN MATH program conducted by The GYM Foundation. ( https://thegymfoundation.com/stepsinmath)
Please find my typed solution below for the Multiple surprises problem.

Problem:
 To find a few sets of ten consecutive numbers, in which;
· 1st number is a multiple of 1
· 2nd number is a multiple of 2
· 3rd number is a multiple of 3
· 4 th number is a multiple of 4
· 5 th number is a multiple of 5
· 6 th number is a multiple of 6
· 7 th number is a multiple of 7
· 8th number is a multiple of 8
· 9th number is a multiple of 9
· 10th number is a multiple of 10

My Solution:
Since i have to find the multiples in the above cases, first, I tried to break the problem into simpler parts and then forming conjectures, thereby forming a formula for these type of numbers.
· Since one, is divisible by any number, the next set wil be {2,3,4}.
· In two tables:
2x1=2; thus, if second number is 2, it satisfies the problem till 2ndpoint
	(i.e) In the set,{1,2}
2x2=4; thus, if second number is 4, it satisfies the problem till 2ndpoint
	(i.e) In the set,{3,4}
2x3=6; thus, if second number is 6, it satisfies the problem till 2ndpoint
	(i.e) In the set,{5,6}
Thus, we can tell that any number which is even can be the second number, to satisfy the problem till 2nd point
· But, for the third point, not every possible number, satisfiying the 2ndpoint works.
2x2=4; if, in case, 4 is the second number, but 5 is not divisible by 3 so, it is  not possible 
2x3=6; if, in case, 6 is the second number, but 7 is not divisible by 3 so, it is  not possible 
2x4=8; if, in case, 8 is the second number, but 9 is divisible by 3 so, it is possible 
· Though with this method, we would be able to find patterns in lower numbers like multiples of 2&3, this conjecture is not true in numbers, 4;5;6....etc.
· Thus, this method isn’t working
Next, I tried to find the difference between the successive valid sets
· Let us form a table:
	Set:
	Multiples, that satisfy the set
	difference
	sets formed: 
	Prime factorised difference
	Inference

	{1,2}
	2x1=2
2x2=4
2x3=6
	4-2=2
6-4=2
Diff.=2
	{1,2}
{3,4}
{5,6}
	2=2x1
	2 is the LCM of (1&2)

	{1,2,3}
	3x1=3
3x3=9
3x5=15
	9-3=6
15-9=6
Diff.=6
	{1,2,3}
{7,8,9}
{13,14,15}
	6=1x2x3
	6 is the LCM of 1,2&3

	{1,2,3,4}
	4x1=4
4x4=16
4x7=28
	16-4=12
28-16=12
Diff.=12
	{1,2,3,4}
{13,14,15,16}
{25,26,27,28}
	12=2x2x3
	12 is the LCM of 1,2,3,4&5

	{1,2,3,4,5}
	5x1=5
5x13=65
5x25=125
	65-5=60
125-65=60
Diff.=60
	{1,2,3,4,5}
{61,62,63,64,65}
{121,122,123,124,125}
	60=
2x2x3x5
	60 is the LCM of 1,2,3,4,5&6

	{1,2,3,4,5,6}
	6x1=6
6x11=66
	66-6=60
	{1,2,3,4,5,6}
{61,62,63,64,65,66}
	60=
2x2x3x5
	60 is the LCM of 1,2,3,4,5,6

	{1,2,3,4,5,6,7}
	7x1=7
7x61=427
	427-7= 420
Diff.=420
	{1,2,3,4,5,6,7}
{421,422,423,424,425, 426,427}
	420=
2x2x3x5x7
	420 is the LCM of 1,2,3,4,5,6,7

	{1,2,3,4,5,6,7,8}
	8x1=8
8x106=848
	848-8= 840
Diff.=840
	{1,2,3,4,5,6,7,8}
{841,842,843,844,845, 846,847,848}
	840=
2x2x2x3x5x7
	840 is the LCM of 1,2,3,4,5,6,7,8

	{1,2,3,4,5,6,7,8,9}
	9x1=9
9x281=2529
	2529-9=2520
Diff.=2520
	{1,2,3,4,5,6,7,8,9}
{2521,2522,2523,2524,2525,2526,2527, 2528,2529}
	2520=
2x2x2x3x3x5x7
	2520 is the LCM of 1,2,3,4,5,6,7,8,9}


Conclusion based on the inference from the table
· The ten consecutive numbers starting from 2521 till 2560, will adhere to all ten  points or rules in the given problem, 
{2521, 2522, 2523, 2524, 2525, 2526, 2527, 2528, 2529, 2560}
· Other sets which satisfy the rule can be found by multiples of 2520. For example, next set that satisfies the rule is from 5041 to 5050 (2520x2=5040)
{5041, 5042, 5043, 5044, 5045, 5046, 5047, 5048, 5049, 5050}


