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Solving Recurrences II:
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𝑇 𝑛 =  ቐ
2𝑇

𝑛

2
+ 3𝑛   if 𝑛 > 1

2                    otherwise
Size of 
input

Tree Method Formulas
How much work is done by recursive levels (branch nodes)?
1. What is the input size at level 𝑖?

- 𝑖= 0 is overall root level. 

2. At each level 𝑖, how many calls are there?
3. At each level 𝑖, how much work is done??

How much work is done by the base case level (leaf nodes)?
4. What is the last level of the tree? 
5. What is the work done at the last level?

6. Combine and Simplify
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𝑅𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑒 𝑤𝑜𝑟𝑘 =   𝑁𝑢𝑚𝑁𝑜𝑑𝑒𝑠 𝑖 𝑊𝑜𝑟𝑘𝑃𝑒𝑟𝑁𝑜𝑑𝑒(𝑖)
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𝑁𝑜𝑛𝑅𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑒 𝑤𝑜𝑟𝑘 = 𝑊𝑜𝑟𝑘𝑃𝑒𝑟𝐵𝑎𝑠𝑒𝐶𝑎𝑠𝑒 ⋅ 𝑛𝑢𝑚𝑏𝑒𝑟𝐶𝑎𝑙𝑙𝑠

𝑇 𝑛 =  ቐ
2𝑇

𝑛

2
+ 3𝑛   if 𝑛 > 1

2                    otherwise
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Let’s try another

 𝑇 𝑛 = ൝
3𝑇



ସ
+ 𝑐𝑛ଶ if 𝑛 > 5

5                   otherwise

Try It On Your Own
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Mystery(int n){

if(n <= 4)

return 1;

for(int i=0; i < n; i++){

if(i % 3 == 2)

break;

}

return Mystery(n - 5)

}
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