Math 143
12-1-11

Asymptotic Growth Rates

To prove t is O(g), we find specific positive constants c and n0 such that for all n ≥ n0, 
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1. Consider the functions 
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.  The graph below shows t (blue), 
g (red), 2g (green), and 5g (yellow).
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a. Explain why a proof with c = 1 will not work for this example.

b. Build an appropriate table and write a proof with c = 2 for this example.  What’s the smallest corresponding n0?

c. Build an appropriate table and write a proof with c = 5 for this example.  What’s the smallest corresponding n0?

d. Explain why any c > 1 will work in this example.

2. Consider the functions 
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.  The graph below shows t (blue), 
g (red), 5g (green), and 10g (yellow).
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a. Build an appropriate table and write a proof with c = 1 for this example.  What’s the smallest corresponding n0?

b. Build an appropriate table and write a proof with c = 5 for this example.  What’s the smallest corresponding n0?

c. Build an appropriate table and write a proof with c = 10 for this example.  What’s the smallest corresponding n0?

d. Explain why any c > 0 will work in this example.
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