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Recurrence Relations
1

You have two main choices when it comes to solving recurrence
relations:

The tree method (my favorite)
The Master Theorem
O If T(n)=aT([n/b])+ O(n9) for a>0,b > 1,d > 0 then:
T(n)= O(n d) if d > log,a
T(n) = O(n%logn) if d = log, a
T(n) = O(n'%6?) if d < log, a



Recurrence Relations - Binary Search

e
T(n)= T(n/2)+ O(1)

work
[ n 1
n/2 1
n/4 1
logs(n)
n/8 1
. 1 1

=0(1+14---4+1)= O(logy(n))



Recurrence Relations - Merge Sort
.

T(n)=2T(n/2) + O(n)

n/2+n/2=n

n/4 n/4 +n/4 +n/4 +n/4=n

log,(n) n/8 /8 8(n/8) =n

T 1 1 1

=O0(n+n+n+---+n)= O(nlogy(n))



Recurrence Relations - More Practice
S

T(n) =2T(n/2) + O(n?)

/22 + (/22 = n?/2

n/4 2

(/42 + (/42 + (/42 + (Va2 = n2/a

logo(n)
2 n/8 n/8 8*(n/8)2 - n2s

L o 0@ - - @ @2 = n
11 11

1

= 0(n*+n?/2+ n?/4+ n?/8---+ n?/n) < O(2n%) = O(n?)



Recurrence Relations - More Practice

e
T(n)=2T(n/2)+ O(1)

1+1=2
1+1+141 =4

tog2) /8 1+1+1+1414141+1 =8

11 1 1

—O(1+2+4+-+n)=
O(n+n/2+n/4+n/8+ -+ nj29°82m) < O(2n) = O(n)



Recurrence Relations - Reduce by One




Recurrence Relations - Reduce by One
L

T(n)=T(n—1)+ O(n)

n-1 n-1

n-2 n-2

n-3 n-3
® n-(n-1) =1

%

= O(n+(n—=1)+(n—2)+(n—3)+- - -+(n—(n—2))+(n—(n—1)))
0(n?/2) = O(n?)



