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Example #1
Claim : 210 = O(2™)

Proof : need to pick constants ¢, 70 such that
(%) onti0 <. 9" > ny

Note: 27719 =210 9™ = (1024) x 2"
So if we choose ¢ = 1024,n9 = 1 then (*) holds.

Q.E.D




Example #2
Claim : 210" £ O(2")

Proof : by contradiction. If 27" =0(2") then there exist
constants ¢ 70 >0 such that

210n < . 9" > ng

But then [cancelling 2" ]
29" < ¢ Vn > ng

Which is certainly false. Q.E.D

Tim Roughgarden



Example #3

Claim : for every pair of (positive) functions f(n), g(n),

maz{f,g} = 0(f(n)+ g(n))

Sy

Tim Roughgarden



Example #3 (continued)

Proof : maz{f,g} =0(f(n)+ g(n))
For every n, we have

maz f(n),g(n); < f(n)+g(n)

And
2*xmaz{f(n),g(n)} > f(n)+g(n)

1

Thus 5 * (f(n) +9(n) < maz{f(n), g(n)} < f(

=> maz{f,g} = 0(f(n) +g(n))
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