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Using Introduction to the Theory of Computation,
Chapter 3
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Outline

vexing complexity

mergesort

Divide-and-conquer

Notes
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recurrence for MergeSort

TNy m-b+d = [4]))
MergeSort(A,b,e): C-m = ™2\
if b == e: return Cost-d. |
m=(b+e)/2 co-us‘h‘"d /,/ | n=
MergeSort (A,b,m) T(r"/a) (n\ B ’I’(F"/{ﬂl\—%
MergeSort (A,m+1,e) ’r( L) _:’S\L_‘_/?)

# merge sorted A[b..m] and A[m+1..e] back into A[b..el
for i = b,...,e: Blc] = Alc] consle N —

c=b 1 \ Com stom -

d = mt+

for i = b,...,e: nzm'ﬂv%hs'ﬁ»\/ —

if d > e or (c <= m and B[c] < B[d]):

A[i] = B[c]
Cawg"‘”" c=c+1
else: # d <= e and (¢ > m or Blc] >= B[d])
A[i] = B[d]
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Unwind (repeated substitution
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Prove Q(nlgn) for general case
T(n)=T([n/2])+ T(ln/2])+n+1
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General case

Class of algorithms: partition problem into b roughly equal
subproblems, solve, and recombine:

k if n < B
a1 T([n/b]) + a2 T([n/b]) + f(n) ifn>B

where B,k > 0, a1, a2 > 0, and a3 + a2 > 0. f(n) is the cost of
splitting and recombining.
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Master Theorem

If f from the previous slide has f € 6(n®), then

8(n?) if ¢ < b4
T(n) =< 6(n%logn) if a = b?
B(n&)  ifa > b
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