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4.1-1 
Assume T(k) ≤ c1 lg (k – c2), for k < n 
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Thus, the solution of T(n) is O(lg n). 

4.1-2 
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∴ T(n)∈Ω(n lg n). 
Page 64 of the textbook shows that T(n)∈O(n lg n). 
Therefore, T(n)∈Θ(n lg n). 

 

4.2-1 
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[Skip the substitution method] 

4.2-2 
n
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The shortest path from the root to a leaf is n  (1/3)n  (1/3)2/n  …  1 
∴ (1/3)k n = 1 when k = log3 n 
∴ the height of the tree is at least log3 n, which is in Ω(n lg n). 
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4.2-3 
n

f(n/2) f(n/2) f(n/2) f(n/2)
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n

2n-4 <= sum <= 2n

4n-16<= sum <= 4n
 

Note: f(n) means  n  and the tree ends at the same level. 

  nin i lg12/ ≥⇒=  so the height of the tree is lg n (ends at the same level) 
 
The solution is at most: 
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Similarly, the solution is at least: 
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Therefore, T(n) = Θ(n2). 
[Skip the substitution method] 

(Optional) 4.3-1 
[Your answer should include a proof that shows how the constants can fit into the theorem] 

a) T(n) = Θ(n2) 
b) Θ(n2lg n) 
c) Θ(n3) 

(Option) 4.3-3 
a=1, b=2, f(n)= Θ(1). Then nlog

b
a = Θ(1) = f(n). Thus, T(n)= Θ(nlog

b
a lg n) = Θ(lg n). 


