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3) Homogeneous part: )(h

na = 4an-1 – 3an-2 
 Characteristic equation χ:   r2 = 4r – 3 
    r2 – 4r + 3 = 0 
      0 = (r – 1)(r – 3) so, r = 1, 3 
 Thus, )(h

na = α11n + α23n 
 Particular part: )( p

na = p12n + p2n2 + p3n 
 Then, 
 p12n + p2n2 + p3n  = 4(p12n-1 + p2(n–1)2 + p3(n–1)) – 3(p12n-2 + p2(n–2)2 + p3(n–2)) + 
 2n + n + 3 

    = 
2
4 p12n + 4p2n2 – 8p2n + 4p2  + 4p3n – 4p3 – 4

3 p12n – 3p2n2 +  

 12p2n – 12p2 – 3p3n + 6p3 + 2n + n + 3 
 Then we have, 

 p12n
 = 

2
4 p12n - 

4
3 p12n + 2n   ==> p1 = 4−  

 p2n2 = 4p2n2 - 3p2n2    ==> p2 = p2 
 p3n = – 8p2n + 4p3n + 12p2n - 3p3n + n  ==> p2 = –1/4 
 and  0 = 4p2 – 4p3 – 12p2 + 6p3 + 3  ==> p3 = –5/2 
 

Thus  )( p
na = nnn

2
5

4
124 2 −−⋅−  

Then we have 

  na  = α11n + α23n nnn

2
5

4
124 2 −−⋅−  

 Find α1 and α2 
  a0  =  1   = α1 + α2 4−  
    5   = α1 + α2  , α1 = 5 – α2 
  a1 =  4   = α1 + 3α2 – 8 – 1/4 – 5/2 
     = 5 – α2 + 3α2 – 8 – 1/4 – 5/2 
    α2  = 39/8 
  Thus  α1 = 1/8 
 

Hence,   na  = 
8
1 1n + 

8
39 3n nnn
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4) Prove  

If f(x) = O(g(x)) then there exit constants c1 and c2  
with  c1|g(x)| ≤ |f(x)| ≤ c2|g(x)| 
It follows that |f(x)| ≤ c2|g(x)| and  
  |g(x)| ≤ 1/c1|f(x)| 



Thus, f(x) = O(g(x)) and g(x) = O(f(x))     # 
  
 Prove  
 Suppose that f(x) = O(g(x)) and g(x) = O(f(x)) 
 Then there are constants c1 and c2 such that 
   |f(x)| ≤ c1|g(x)| and 
   |g(x)| ≤ c2|f(x)| We can assume that c2 > 0 
   1/c2|g(x)| ≤ |f(x)| 
 Then we have 
   1/c2|g(x)| ≤ |f(x)| ≤ c1|g(x)| 
 Therefore, f(x) = Θ (g(x))       # 
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 Thus (log n)2 p  n0.5        # 


