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|BJgK1: induction, recursion, recurrences

o H4 Finduction. recursion. recurrences?

o ‘AT I AT A BRR?

Recursion Recurrences




|AJ#l ] : induction, recursion, recurrences

o H4 Finduction. recursion. recurrences?

o ‘AT I AT A BRR?

An inductive proof can be seen as a The mathematical correctness of
description of a recursive program that solutions to recurrences is naturally
will print a detailed proof ... proved via induction.

Recursion Recurrences

Recurrences give a natural way of

c analyzing recursive algorithms.




I8)812 : induction

o {14 2well-ordering principle?
o inductionfllwell-ordering principle Z [A]H A BL R ?

o 54| Hwell-ordering principle ([fi3Einduction) iiFHA:

1-24+2-34---4+n(n+1)= ”(““g':“ﬂj'
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o {RE 4 Hf#build a smaller case to a larger one (bottom-up)
Afldecompose the larger case into smaller ones (top-down)?

o JAEHMLEILH?
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o {RE 4 Hf#build a smaller case to a larger one (bottom-up)
Alldecompose the larger case into smaller ones (top-down)?

o JAEHMLEILH?

e There are times when this way of thinking is clearly the best way to
get a valid proof. Such examples occur throughout computer science.

e “Building up” small cases into larger ones requires an additional step,
namely showing that all larger cases can be created by using the
construction given. It 1s often the case that a “building up” process
constructs a proper subset of the possible cases.

e With a top-down approach, there is no question about what our base
case or base cases should be. The base cases are the ones where the
recursive decomposition no longer works.




IB)RR2 : induction ¢

o VRIEA M f#structural induction ?
TREEA] FH E 2 H gy iE BRI A 45 e

An ancestor tree extending over g generatlons shows at

= AEARHEAGER

most 28-1 persons. (J£ &
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IB)8R3: recurrences

o YREENIXA EHHIUEH 22 recursion treeld ?

Theorem 4.9 Let a be an integer greater than or equal to 1 and b be a real number greater than
1. Let ¢ be a positive real number and d a nonnegative real number. Given a recurrence of the
form

al'(n/b) +n° ifn
T(n):{ ; (n/b) + énzi

in which n is restricted to be a power of b,
1. iflogya < ¢, T'(n) = O(n°),
2. iflogya =c, T'(n) = O(nlogn),
3. iflogya > ¢, T'(n) = ©(n'o2 ).

(- y




IB)804 : recurrences and selection

o 46T HAN LA ABRR?

Selecti(A,i,n)

(selects the ith smallest element in set A, where n=|A| )
(1) if (n=1D

(2) return the one item in A
(3) else
(4) p = MagicMiddle(A)
(5) Let H be the set of elements greater than p T(Tl}
(6) Let L be the set of elements less than or equal to p
(7 if (i < |L])
(8) Return Selecti(Ll,i,|L])
(9) else
(10) Return Selecti(H,i—|L|,|H]).
vy 7J 3 b b

R MR MagicMiddle 1Y) 22 < g 2
MagicMiddle(A) e o ¢
(1) Let n=|A| S ~ A~
(2) 1if (n < 60) ® o o
(3) use sorting to return the median of A A ~ "
(4) else —~
(5) Break A into k=mn/5 groups of size 5, Gi,....Gp 9 ¢ \/“\J ¢ t?
(6) fori=1to k
(7) find m;, the median of (; (by sorting) ’ g ’
(8) Let M = {my,...,my}
(9) return Selectl (M, [k/2],k). e o o

< T'(n/b) + cn
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Partitioning: Larger and Smaller

e Dividing the array to be considered into two subsets: “small”
and “large”, the one with more elements will be processed
recursively.

A “bad” pivot will give a
[SplitPOint]: in0t very uneven partition!

00000 6 00000000

for any element in this 1l 1arge for any element iI.l this
segment, the key is less Sma segment, the key is not

UL [0 To be processed recursively 'ess than pivot.
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o RN IUE, WA B R B/ ME ?
o KHEHRAE?
« BEMITE U

o BN IR, WK B R KA AR /ME?
o« REEERAE?

o T BT Z IR ?
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