
Big-O and Sorting

April Ǘ–ǘ, ǗǕǖǗ
CS 60: Principles of Computer Science

Assignment ǝ (Full Unicalc) due Monday, April Ǘ.



R: O(· · · ) 
Upper bound

Ignores constant factors

Assumes input gets arbitrarily big

In theory,O() tells us very lile.

In practice, the hidden constants are often small, and so we can draw
reasonable conclusions about scalability.



imagine the time units ~ nanoseconds: 10**(-9) 



imagine the time units ~ nanoseconds: 10**(-9) 

factorial? don't even ask! 
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C S O()-L
Howmany terms are here? What’s theO() sum?

1+ 2+ 4+ 8+ · · ·+ 2n−2 + 2n−1 + 2n

= 2n+1 − 1 = O(2n)

Howmany terms are here? What’s theO() sum?

1+ 2+ 4+ 8+ · · ·+ n/4+ n/2+ n

= 2n− 1 = O(n)

Howmany terms are here? What’s theO() sum?

1+ 2+ 3+ 4+ · · ·+ (n−2) + (n−1) + n

=
n(n+ 1)

2
= O(n2)
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L O()

✓ What are the possible values of the loop index?
✓ For each, how much work is being done inside?
✓ What is theO() running time of each loop?

for (int i = 0; i < N; ++i)
...1 step of work here...

for (int i = N; i > 0; i /= 2)
...1 step of work here...



L O()

✓ What are the possible values of the outer loop index?
✓ For each, how much work is being done inside?
✓ What is theO() running time of each loop?

for ( int i=0; i<N; ++i )
for ( int j=0; j<N; ++j )

...1 time step of work here...

for ( int i=1; i<=N; ++i )
for ( int j=1; j<=i; ++j )

...1 time step of work here...

for ( int i=1; i<=N; i*=2 )
for ( int j=0; j<i; j++ )

...1 time step of work here ...



N: “Q”
Compute the asymptotic running time of:

for (int i=1; i<=N; i*=2 )
for (int j=1; j<i; j*=2 )

... O(1) work here ...



S A: T “F ”  C
In the worst-case, how many comparisonsmight the following sorting
algorithms perform, given an array ofn inputs?

A minsort repeatedly ènd the minimum;
assemble sorted list

O(n2)

B mergesort mergesort each half; merge sorted
halves.

O(n logn)

C cs5sort

def cs5sort(L):
if len(L) < 2:

return L
if L[0] == min(L):

return [L[0]] + cs5sort(L[1:])
return cs5sort(L[1:] + L[0])

(n3)



S A: T “F ”  C
In the worst-case, how many comparisonsmight the following sorting
algorithms perform, given an array ofn inputs?

A minsort repeatedly ènd the minimum;
assemble sorted list

O(n2)

B mergesort mergesort each half; merge sorted
halves.

O(n logn)

C cs5sort

def cs5sort(L):
if len(L) < 2:

return L
if L[0] == min(L):

return [L[0]] + cs5sort(L[1:])
return cs5sort(L[1:] + L[0])

(n3)



S A: T “F ”  C
In the worst-case, how many comparisonsmight the following sorting
algorithms perform, given an array ofn inputs?

A minsort repeatedly ènd the minimum;
assemble sorted list

O(n2)

B mergesort mergesort each half; merge sorted
halves.

O(n logn)

C cs5sort

def cs5sort(L):
if len(L) < 2:

return L
if L[0] == min(L):

return [L[0]] + cs5sort(L[1:])
return cs5sort(L[1:] + L[0])

(n3)



S A: T “F ”  C
In the worst-case, how many comparisonsmight the following sorting
algorithms perform, given an array ofn inputs?

A minsort repeatedly ènd the minimum;
assemble sorted list

O(n2)

B mergesort mergesort each half; merge sorted
halves.

O(n logn)

C cs5sort

def cs5sort(L):
if len(L) < 2:

return L
if L[0] == min(L):

return [L[0]] + cs5sort(L[1:])
return cs5sort(L[1:] + L[0])

(n3)
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D prologsort try all permutations in order; check
each for being sorted.

O(n!)

E bogosort repeatedly pick random permuta-
tions; check each for being sorted.

O(n!)

F stoogesort recurse on èrst Ǘ/ǘ; recurse on last
Ǘ/ǘ; recurse on èrst Ǘ/ǘ.

≈ O(n2.7)
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I S

4 7 5 2 1 3 0 6

Idea:
ǖ. Maintain a “sorted part” at the start.
Ǘ. Repeatedly extend this sorted part by moving one more number

to its proper location.
Worst-case running time? Best-case running time?


