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Master Theorem
Given a recurrence of the following form, where 𝑎, 𝑏, 𝑐, and 𝑑 are constants:

𝑇 𝑛 = ቐ
𝑑              if 𝑛 is at most some constant

𝑎𝑇
𝑛

𝑏
+ 𝑓 𝑛                    otherwise 

 

Where 𝑓 𝑛 is Θ 𝑛௖ log௞ 𝑛 for 𝑘 ≥ 0, 𝑎 ∈ ℤା, 𝑐 ≥ 1

If log௕ 𝑎 < 𝑐 then 𝑇 𝑛 ∈ Θ 𝑛௖ ⋅ log௞ 𝑛

If log௕ 𝑎 = 𝑐 then 𝑇 𝑛 ∈ Θ 𝑛௖ log௞ାଵ 𝑛

If log௕ 𝑎 > 𝑐 then 𝑇 𝑛 ∈ Θ 𝑛୪୭୥್ ௔

Theorem still holds even if there are 
ceilings/floors in the 𝑇 ௡

௕
term.

Baby Yoda Searching (new idea?)
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Activity

FindOPT(int i,int j, bool[][] rocks, bool[][] eggs)

if(i<0 || j < 0) return -∞ 

if(rocks[i][j]) return −∞

if(i==0 && j==0) return eggs[0][0]

int left = FindOPT(i-1,j,rocks,eggs)

int down = FindOPT(i,j-1,rocks,eggs)

return Max(left,down) + eggs[i][j] 

Figure out how to take advantage of the repeated calculation. 
What do you think the running time will be of your new algorithm?

Fill out the question at 
pollev.com/robbie

Baby Yoda Searching (start row 3)

What else 
can we fill in?

(c-1,r-1)

X-coordinate
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di

na
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0 1 2 2 2 2 2 2
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