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THE PROOF OF EXACT POWERS

o T (n) =aT(n/b) + f(n)




LEMMA |

Leta 21 and b>1 be constants, and let f(n) be nonnegative function
defined on power of b. Define T(n) on exact power of b by the
recurrence

T(n)= 0O (1) if n=1
aT(n/b) + f(n) if n= p!
Where j Is a positive integer .

Then T (n)= O(™)+ X" *a't (n/b)



LEMMA I

Leta =2 and b>1 be constant, and let f(n) ne a nonnegative function
defined on exact power of b. A function g(n) defined over exact
power of b by

g(n)=>""""a f(n/b')

can then be bounded asymptotically as follows.
1. 1f f(n) = O(N****) for some constant £ > 0, then g(n) = O(n"%?)
2. 1ff(n) = O(n"*?) , then g(n) = O(n"%*?Ign)
3. If af(n/b) < cf(n) for some constant ¢ < 1 and forall n > b,
then g(n) = O(f(n))



LEMMA 111

Leta 21 and b>1 be constants, and let f(n) be nonnegative function defined on
power of b. Define T(n) on exact power of b by the recurrence

Tn)= 0(1) If n=1
aT(n/b) + f(n) if n= b’
Then g(n) can be bounded asymptotically as follows.
1. If f(n) = O(n“***) for some constant £ > 0, then g(n) = O(n"**?)
2. 1ff(n) = O(N***)  theng(n)= O(n***Ign)
3. If f(n) = Q(n"****) for some constant £ > 0, and if af(n/b) < cf(n)
for some constant c<1 and all sufficiently large n,then T(n)=0(f(n))



QUESTION

We prove exact power before. How about arbitrary integer ?



