Merge Sort:

Basecase: T(1) =c
T(n) =2TE2) +n

T(n) = O(n log n)

Complexity
Basecase: T(1) =c¢

T(N)=2TE/2) +n
= 2(2T(n/4) +n/2) + n

QuickSort:
Bestcase complexity

T(n) =2T{@/2) +n
T(n) = O(n log n)

Same as Mergesort

What is best case? Always chooses a
pivot that splits array in half at each
step

=4T(n/4)+n+n
(best, worst) = aT(dy+2n
=4 (2T(n/8) +n/4) + 2n

We Want: =8T(n/8)+n+2n

n/Z=1 =8T(n/8)+3n
n=x =2kT(n/2%) + kn

log n =k

=nT(1) +nlogn

=n+nlogn
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QuickSort:

Worstcase complexity

T1)=c
T(n) =n+ T(n-1)

T(n) =n+ (n-1) + T(n-2)
T(n) = n + (n-1) + (n-2)+ T(n-3)
T(n) =1+ 2+ 3+...+N

T(n) = 0D

T(n) =n+ T(n-1)

T(n) = 0D

Always chooses WORST pivot — so
thatone array isempty at each step
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