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1.  4-1 page 72

Required problems:

a.  Using the master method

a = 2   b = 2  f(n) = n3 logba = 1

f(n) = Ω(n1+ε)  for any positive ε < 2

also

a(f(n/2))  
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 cf(n) where c = .25

case 3 of the master method states that T(n) = Θ(n3)

c.  Using the master method

a = 16 b = 4  f(n) = n2 logba = 2

f(n) = Θ(n2)

case 2 of the master method states that T(n) = Θ(n2 lg(n))

e.  Using the master method

a = 7  b = 2   f(n) = n2  logba ≈ 2.8

f(n) = O(n2.8-ε) for any positive nonzero ε < .8

by case 1 of the master method, T(n) = Θ(
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g.  Using the iteration method

T(n) = n + T(n-1) 

T(n) = n + (n-1) + T(n-2)

T(n) = n + (n-1) + (n-2) + …. + Θ(1)

Since the problem states that T(n) is constant for n
[image: image3.wmf]£

 2, we need to see how many times this needs to be done to get to T(2)  It takes a total of n-2 times to get down to T(2).  In summation notation this is

T(n) = 
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Bonus:
b.  Using the master method

a = 1  b = 10/9 f(n) = n  logba = 0

f(n) = Ω(n0+ε) for any ε<1

also

n/2  
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 c·n where c = .5 

by case 3 of the master method T(n) = Θ(n)

d. Using the master method

a = 7  b = 3  f(n) = n2   logba ≈ 1.77

f(n) = Ω(n1.77+є) for any positive nonzero є < 2.3

also

7n2  
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 c·n2 where c = .143

by case 3 of the master method T(n) = Θ(n2)

f.  Using the master method

a = 2  b = 4  f(n) = 
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  logba = .5 

f(n) = Θ(n.5)  

by case 2 of the master method, T(n) =  Θ(
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h.  By the iteration method

T(n) = 1+ T(
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)

T(n) = 1+ 1 + T(
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T(n) = 1 + 1 + ….. Θ(1)

It takes lglgn times to get to the base condition of T(n 
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 2)

T(n) = Θ
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2. Here is one possible solution.  We’ll use 2 stacks: S1 (used for enqueueing) and S2 (used for dequeueing)

Enqueue(Q, x)

{


Push(S1, x);

}

Dequeue(Q)

{


if(StackEmpty(S2))


{



// move enqueueing stack to dequeueing stack



while(!StackEmpty(S1))




Push(S2, Pop(S1));



// now if the dequeueing stack is still empty



if(StackEmpty(S2))




then Error “Underflow”


}


return Pop(S2);

}

All of the stack operations take constant time.  So, the Enqueue function takes constant time.  However, the Dequeue function sometimes has to copy the queue from S1 to S2 which takes linear time (i.e., O(n)).

3. The function returns
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Since the function counts from zero up to the number it returns, then its running time must be on the order of the number it returns, so the running time is
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4. 

a) Find a constant c such that n2 + n + 1  
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 n3

 n2 + n + 1  
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 n3 + n3 + n3  = 3n3
any c 
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 1.5 will make this true 

b) Find a constant c such that n
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+ n2 
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n
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+ n2  
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 n2 + n2  = 2n2 

any c 
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 2 will make this true

c) Find a constant c such that n2 – n + 1  
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 cn2/2

n2 – n + 1  
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 n2 + 1  
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 2n2
any c 
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 4 will make this true

5.

a) g(n) = O(f(n))

b) f(n) = O(g(n))

c) g(n) = O(f(n))

d) g(n) = O(f(n))

e) f(n) = O(g(n))
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