Using binary division

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



Starting from the middle floor. If the eggs breaks, (in red), then the solution is between 1-49. As only one egg is left, we have to start from the first floor and go up step by step (one floor by one floor) (in pink). Therefore, the worst case is we need to have 50 trials for it. It does not seem to be a good method, as we need to try 50 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



If the egg does not break at 50, then the solution is between 51- 100 and we can then try 75. However, the total number of trails must be smaller than 50. The binary division will be the most efficient if there is infinite number of eggs, so in this case, it is not the most efficient way.
Using a jump of 10 for each trial

If the first egg breaks at 10, then we need to try 10 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	


Using a jump of TEN for each trial

If the first egg breaks at 20, then we need to try 11 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



If the first egg breaks at 100, then we need to try 19 times.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



Using a jump of eleven for each trial

If the first egg breaks at 11, then we need to try 11 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



The worst case happens when the egg breaks at floor 99, we need 19 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



Using a jump of twelve for each trial.

If the first egg breaks at 12, then we need to try 12 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



The worst case happens when the egg breaks at floor 96, we need 19 trials.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1-10
	
	
	
	
	
	
	
	
	
	

	11-20
	
	
	
	
	
	
	
	
	
	

	21-30
	
	
	
	
	
	
	
	
	
	

	31-40
	
	
	
	
	
	
	
	
	
	

	41-50
	
	
	
	
	
	
	
	
	
	

	51-60
	
	
	
	
	
	
	
	
	
	

	61-70
	
	
	
	
	
	
	
	
	
	

	71-80
	
	
	
	
	
	
	
	
	
	

	81-90
	
	
	
	
	
	
	
	
	
	

	91-100
	
	
	
	
	
	
	
	
	
	



Is there an equation to solve this problem if the number of eggs does not change while the number of floors changes?

The method to reduce the worst case is to try to make all cases take the same number of drops.

Let the minimum number of drops be n. 

If the first egg does not break at Floor n, we then need to jump to another floor to try. As we need to keep all cases take the same number of drops, i.e. n, then when the first trail at Floor n is used, there is (n-1) trials left for the next drop, and hence the next level is n + (n-1). Continuing this sequence, if it does not break at this level, then the next trial will be on Floor n + (n-1) + (n-2) as two trails are done up to this level.


	
	1
	
	
	n
	
	
	
	n-1
	
	
	
	n-2
	
	
	
	100

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Similarly, if the egg does not drops, we need to jump like this, n + (n-1) + (n-2) + (n-3) + (n-4)......

We keep deducting the step by one each time until the step-up is just one floor.
n + (n-1) + (n-2) + (n-3) + (n-4)......

We then can form an equation for a 100-story building.
n + (n-1) + (n-2) + (n-3) + (n-4)...... + 1 ≥ 100

So it is the summation of the continuous number of from 1 to n.
Hence, (1 + n) n / 2 = sum
Therefore, (1 + n) n / 2 ≥ 100
Therefore, n = 13.651, round up to 14.
This equation n + (n-1) + (n-2) + (n-3) + (n-4)...... + 1 ≥ 100 only works for a 100-story building.

To adapt it for a different number of buildings, the number of buildings can be change.

For example, for a 200-story building
n + (n-1) + (n-2) + (n-3) + (n-4)...... + 1 ≥ 200
Answer rounded up = 20

A 300-story building
n + (n-1) + (n-2) + (n-3) + (n-4)...... + 1 ≥ 300
[bookmark: _GoBack]Answer rounded up = 24
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