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Solving Recurrences
CLRS Reading: Sections 4.1, 4.2, 4.3, pages 62 -- 75
Problem Set: Assignment #2 due Friday, February 15 D-1
Fundemental  Selection-Sort(/,A)
Algorithms
Mt
Selection-Sort(i,A) *Where min-Index(i,A)
if i < length[A] returns the index of an
then exchange A[i] < A[min-Index(i,A)] ocaurrence of the least

Selection-Sort(i+1,A) element in A[i..length[A]].
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Fundamental  Solving Recurrences: The Iteration Method

Algorithms

N

1. Tteratively construct a recursion tree by unwinding
the recurrence equation.

1 if =1

(n) =
Tn-1)+n ifn>1

2. Determine the cost of the entire free by summing
the cost of the nodes.
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*Unless stated to the contrary, we assume the base case is a constant. D-
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Fundamental T( n) = T( n/ 2) +1
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*How many times can you divide n by 2 before you obtain a number less than or equal to 1? D-
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Special Geometric Sums and Series
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Fundamental Geomefl"lc sumS: ZOg/gk X{
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Fundamental  (Geometric Sums and Series in General
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Fundamental — Getting it Exact: T(n) = T(n/2) + n
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Fudamentl  Merge-Sort Revisited
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Merge-Sort(A, lo, hi)
if lo < hi
then mid « L(lo + hi)/2]
Merge-Sort(A, lo, mid)
Merge-Sort(A, mid+1l, hi)
Merge(A, lo, mid, hi)
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Fundamental T(ﬂ) = Z*T(ﬂ/Z) + N
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Fundamental Shif"'lng sands
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tower(n, start, finish)
ifn>0
then temp « 6 - (start+finish)
tower(n-1, start, temp)
moveDisk(start, finish)
tower(n-1, temp, Finish)
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Fundamental T( ”) = 2* T(ﬂ- 1) + 1
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*Moral: It’s better to divide than subtract.
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