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Question 3.

● Master Theory :
○ T(n) = a . T(n / b) + O(n ^ d)

a. 𝑇(𝑛) =  3𝑇(𝑛 / 9) +  𝑛

A = 3 , b = 9 , d = ½     →    a = b ^ d → 𝑂(𝑛1/2 .  𝑙𝑜𝑔(𝑛))

b. 𝑇(𝑛) =  𝑇(𝑛 −  4) +  𝑛
→ 𝑇(𝑛) =  𝑛 +  (𝑛 − 4) +  (𝑛 −  8) +  ...  +  4 +  𝑇(0)

𝑇(𝑛) =  𝑛
8 [2𝑎 +  ( 𝑛

4  −  1) .  4] +  𝑇(0) =  𝑛
8 [𝑛 +  4] +  𝑇(0) = 𝑛2

8  +  𝑛
2  +  𝑇(0) ∈

c. 𝑇(𝑛) =  6𝑇(𝑛 / 4) +  𝑛2

A = 6 , b = 4 , d = 2   →   a < b ^ d   →   O(n ^ 2)

d. 𝑇(𝑛) =  5𝑇(𝑛 / 2) +  𝑛2

A = 5 , b = 2 , d = 2   →   a > b ^ d → 𝑂(𝑛 𝐿𝑜𝑔 5 𝑏𝑎𝑠𝑒 2)

Question 4.

𝑇(𝑛) =  2𝑇(𝑛 / 3 ) +  𝑛   𝑓𝑜𝑟 𝑛 ≥  5

A = 2 , b = 3 , d = 1       →      b ^ d > a →     O(n)

Question 5.

We can get to correct answer by testing the options and also we can solve it by writing
characteristic equation:

𝑥2 −  5𝑥 +  6 =  0 → 𝑥 =  2, 3 → 𝑔(𝑛) =  𝛼1 (3) 𝑛 +  𝛼2 (2)

Question 6.

Step 1 : moving n-1 discs from A to B using C
Step 2: moving one disc from A to C
Step 3: moving n-1 discs from B to A using C
Step 4: moving one disc from C to B
Step 5: moving n-1 disc from A to B using C
In Conclusion :

𝑇(𝑛 − 1) +  1 +  𝑇(𝑛 − 1) +  1 +  𝑇(𝑛 − 1) =  3𝑇(𝑛 − 1) +  2


