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X =     The smallest number 
of flips required to sort:

? ≤ X ≤ ?
Upper 
Bound

Lower 
Bound
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X =     The smallest number 
of flips required to sort:

? ≤ X ≤ 4
Upper 
Bound

Lower 
Bound
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Flip 1 has to put 5 on bottom

Flip 2 must bring 4 to top.
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Bound
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P5 =     The number of flips 
required to sort the worst 

case stack of 5 pancakes.

? ≤ P5 ≤ ?
Upper 
Bound

Lower 
Bound
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P5 =     The number of flips 
required to sort the worst 

case stack of 5 pancakes.

4 ≤ P5 ≤ ?
Upper 
Bound
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Pn =     The number of flips 
required to sort a worst case 

stack of n pancakes.

? ≤ Pn ≤ ?
Upper 
Bound

Lower 
Bound
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Take a few 
minutes to try 

and prove 
bounds on Pn,

for n>3.
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9 �3 �"��,�9 �3 �"��,� Bring To Top Method 
For n-1 Pancakes

Total Cost: at most 2(n-1) = 2n –2 flips.
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What 
bounds can 
you prove 

on Pn?
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So starting from 
ANY stack we 
can get to the 
sorted stack 

using no more 
than Pn flips.
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Can you find 
a faster way 
than 2Pn flips 

to go from 
ANY to ANY?
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