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Recursion And)
a Backtracking
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Idea : Modify quick sort
,

but don't receive on

both sides

0
a .

k

E : End⑧element.cnorted order ) from :&
.

5 11 26 9 II 4 807¥§511692482

Sg



Runtime :

Well , depends on pivot !

Ideal case :

divide in half
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New

algorithms

:

"

is:#
"

E

2 things :

- Wied 2nd recursion

gives
"

good enough pivot
"

- And linear time in the end



Improvement : Need a good enough
pivot !

Median of medians :

" MOM "

Divide into blocks that are 04 )
100 98

Size :

3 9£ o -

o
.

o_Oof
.E

¥⑧g¥g
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Compute med can of each bybrute force

Runtime so far :

blocks of site gn K blocks

OCD .cc#btodcs)
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Then
,

recuse

,
& find median of
medians
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Why does this work! ?



Claim : MOM is a good pivot .

Why ? Well
,

we've chopped
the n elements into

Vcgroups
of co

Say c- - S :

columns
crow

#Mc blocks
,

each holding a

( Ys
,

each w/ 5)

The median of medians
Is 2 at least

¥7. elements
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Runt me : Let Mcn) be rant me

on a list of size h

of
MET

cation (
size

Recurrence :

Mln ) EM(E) t MPF) to Cn)
Jl Eating

finds good reason
enough pivot on Shaker left

Iot a nice Master term !

( Back to proof again .
. . )
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Another recursive strategy :

Backtracking Chapo 2)

idea : Build up a solution
iteratively .

Setting : an algorithm needs
to try multiple
options .

Strategy : Make a recursive

call for each possibility .

Downside : Stow



Example : Subset Sum
-

Given a set of positive
if

,

legers anda target value

is there a subset of
X which sums to t ?

Exe . X -

- { 8
, 6,7 ,

3
,

10
, 5,93

E- IS

How would
'

we solve ?



Consider recursively :

X -

- { 8,6
,

75,3 , 9,9}

Formalize this : referscont

-

iobasecasec



Pseudocode :
.

/

Runt me :



Correctness



Next time :

Text segmentation


