
#4 Growth and Mutation

Is your refrigerator running? If so, better hope it's 
Θ(1)! 
- My poor attempt at an orders of growth joke

TA: Jerry Chen (jerry.c@berkeley.edu)
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Orders of Growth

• In the class, we care about average case performance 

(big Θ)

• Simplify by removing constants

• Simplify by keeping largest terms

Some quick rules



Θ(log n + n / 2)



Θ(log n + n)



Θ(n)



Θ(log10n)



Θ(log n / log 10)



Θ(log n)



Θ(n log n) < Θ((log n)log n)?

Disclaimer: this isn't a mathematically precise way of comparing growth functions. This is also 
probably beyond typical exam difficulty in this course.



Θ(n log n) < 

Θ((log n)log n)



Θ(log (n log n)) < 

Θ(log [(log n)log n])



Θ(log n + log log n) < 

Θ(log n log log n)



Θ(log n) < 

Θ(log n log log n)



Nonlocal

Old rule: you cannot modify variables outside your frame

New rule: you can modify, but must specify with nonlocal



List Mutation

• Recall that slicing a list makes a copy


• Can also modify a list "in place"


