Charlie’s Delightful Machine

Charlie's Delightful Machine has four coloured lights. Each light is controlled by a rule.
If you choose a number that satisfies the rule, the light will go on.
Some numbers may turn on more than one light!

Start by exploring Level 1. Type in some numbers and see which lights you can switch on.
To start again with a new set of rules, click the Level 1 button.

Can you develop a strategy to work out the rules controlling each light?

Ans: Here is a strategy to work out the rules controlling the lights:

1: Find the rules for the Yellow light - Start by keeping zero in the box. Keep on increasing the number in the box by one. Note down the first 5 numbers that satisfy the rule for the Yellow light.

Next, find the difference between any two consecutive numbers in this list. Call this difference n.
Then, find the remainder obtained by dividing any number from this list. Call this number b.
The rule is - Numbers b more than n.
So, any number that can be expressed as a*n + b, where n and b are those computed above, and a is any number, satisfies the condition for the Yellow light.

In a similar manner, one can find the rules for the Red, Blue and Green lights. These three also follow the a*n + b property.

Example:

I started with 0. The first five numbers that satisfy the rule for the Yellow light are - 2, 5, 8, 11, and 14.
Now, I need to find n, which is the difference between two consecutive numbers in this list. 2 and 5 are consecutive numbers in this list, so 
n = 5 - 2 = 3
Next, I should find b, which is the remainder obtained by dividing n by any number in this list. Because 11 is a number in the list, and n is 3, so the remainder obtained is 2.
The rule is - Numbers 2 more than multiples of 3.
So, any number that can be expressed as 3a + 2, satisfies the above rule.
If a is 343, I will get a number larger than 999, or a 4-digit number.
Let me put a as 343 and see if the Yellow light gets switched on...Yes! It worked! 

Using the same strategy one can find the rules and properties for Red, Blue and Green lights.

My Video link for Charlie’s Delightful Machine:
	
	


https://youtu.be/SpD0o0zt49M
