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Substitution Method

Forward Substitution

o Recurrence: T(n) =T(n-1)+1ifn>1; T(1)=2
o Look for a pattern:

T(1) = 2, Initial condition
TQ2)=T()+1=2+1=3
T3)=TQR)+1=3+1=4
T4)=TQR)+1=4+1=5
T5)=T@)+1=5+1=6
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T(n)=n-+1

o Thus, T(n) = O(n)

Backward Substitution

o Recurrence: T(n) =T(n-1)+1ifn>1; T(1)=2

« Look for a pattern:

o Tm)=T(n-1)+1
T(n)=[T(n-2)+1]+ 1
T(n)=[[T(n-3)+1]+1]+ 1
T(n) = [[[T(n-4)+1]+1]+1] + 1

T(n) =[...[[T(n-k)+1]+1] ... +1] + 1 [has k ones]

... [Letk =n-1]

T(n) =[...[[T(n-(n-1))+1]+1] ... +1] + 1 [has k=n-1 ones]
T(n) =T(n-(n-1))+ (n-1)

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

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

Tn)=2+(n-1)

Tn)=2+n-1

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

o Thus, T(n) = O(n)




