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     –   

   

  
     T (n) n1 100              

T (n) / n2
2 0 01   .    n               .

     n 10000       :  
n / n n2100 0 01 10000  

       2  1   .  :T (n) (n)1 T (n) (n )22 .
      1  n   ) (   2  n2     .    

       n n22 10 20           (n )2 
    n  n10 20  n2      .     

     O, ,o,    .  
 (big-O) O:

  f (n)  O(g(n))    f (n) O(g(n)) 
f (n) O(g(n))     :c,n , n n : f (n) cg(n)0 00 0   

  : f (n) n n22 3 4  O(n )3   
  :    c n0  n n n2 22 3 4 3   .     

  f (n) n n22 3 4  O(n)   .  
 :  O                     

  .  
:  

  f (n)  (g(n))     f (n) (g(n)) 
f (n) (g(n))     :c,n , n n : cg(n) f (n)0 00 0   

  : f (n) n n22 3 4  (n)   
  : . c 1 n0 1   cg(n) f (n)   .     
 f (n) n n22 3 4  (n )3 .  

  :                   
  .  
  
  

      - 
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      ...

:  
  f (n)  (g(n))    f (n) (g(n)) f (n) (g(n)) 

   : c ,c n , n n : c g(n) f (n) c g(n)1 2 0 0 1 20 0   
  :    f (n) n n22 3 4  f (n) O(g(n))    

(n) (n )3 .  
 :                    .  
  :      O      .  
         :  

  
           :  

  
 :  f (n) g(n) .f (n) (g(n))    f (n) O(g(n)) 

f (n) (g(n)) .  
 (Small-o) o:  

  f (n)  o(g(n))    f (n) o(g(n))  f (n) o(g(n)) 
   : c , n , n n : f (n) cg(n)0 00 0 0   

   n o(n )22 n o(n )2 22   
  

 

 o  O   .        f (n) O(g(n))   
 f (n) cg(n)0       c 0     .      

 f (n) cg(n)0    c 0  .   
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:  
  f (n)  (g(n))   :  

c , n , n n : cg(n) f (n)0 00 0 0  

  n (n)
2

2 n (n )
2

2

2 .  

:  
   f (n)  a  g(n)  b  :  

f (n) (g(n)) a b
f (n) O(g(n)) a b
f (n) (g(n)) a b
f (n) o(g(n)) a b
f (n) (g(n)) a b

  

       :  
(a   (transitivity) :  

f (n) (g(n))and g(n) (h(n)) f (n) (h(n))
f (n) O(g(n)) and g(n) O(h(n)) f (n) O(h(n))
f (n) (g(n))and g(n) (h(n)) f (n) (h(n))
f (n) o(g(n))and g(n) o(h(n)) f (n) o(h(n))
f (n) (g(n))and g(n) (h(n)) f (n) (h(n))

   

(b    (Reflexivity) :  
f (n) (f(n))
f (n) O(f(n))
f (n) (f(n))

  

(c  (Symmetry) :     f (n) (g(n)) g(n) (f(n))   
(d   (Transpose Symmetry):   

f (n) O(g(n)) g(n) (f(n))
f (n) o(g(n)) g(n) (f(n))

   

         a  b   a b a b a b   .  
   f (n) g(n)   f (n) O(g(n))   f (n) (g(n))     

   f (n) n sin ng(n) n1  .Sinn1  0 2    .  
   (g(n))            O(g(n))    

   (g(n))  .  
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      ...

 
n

f (n)lim
g(n)

0 f (n) o(g(n))    

   
n

f (n)lim
g(n)

 f (n) (g(n))    

  
n

f (n)lim c
g(n)

0  f (n) (g(n))     

    Logn! (nLogn)   
      n n

a ba, b ,Log (Log )1   

 
n

p p

i
i (n )1

1
   

 :  
          .       f (n) n!  

     :  
n

f (n)
n *f (n ) n
1 0 1

1 1  

 T(n)   f (n)     T( )1 1   n 1     
 f   .T( )2 2   n 2      f       )f ( )2   f ( )1 ( 
    T(n) n       (n)  .  
  :   f (n) ... n1 2     :  

n f (n ) n
f (n)

n
1 1

1 1  

        .  
 : T(n)     f     :  

T(n ) n
T(n)

n
1 1 1

1 1  

 T(n) (n).  
 Master:  

        knT(n) aT (n
b

    a 

b 1    n
b

     n
b

  n
b

     

   :  
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a
b

k k

k n k

Log k

(n ) if a b
T(n) (n Log ) if a b

(n ) if a b
2  

  :        T(n) T(n )2 1 1     

  
n

nT(n) ( )12 2 .  

  
 

  T( ) aT(n ) bT(n )2 1 2    T( )0 T( )1 .    
       x ax b2 0        

x1 x2   n nT(n) c x c x1 1 2 2         c1 c2 
    .       x x1 2     

nT(n) c c n x1 2 1  .   
 

  
  1  :        

Algorithm DandC (Low , high)  
      If small (low , high) then return g (Low , high)
            else { 
                   mid = Divide (Low , Hight)  
                   return combine (DandC (Low , mid) DandC (mid + 1 , high)) 

  
    Small                 

     .     g             
  .       A[ ..n]1      n)  DandC(1 

  .  
      combine   f (n).1       
T(n)   :  

nT f (n)
T(n)

g(n)

2 2  

T(n)    n   2                  
g(n)   g   .  

     

n   

n   

 


