
CSCI 3100 :

Algorithms

Lecture 4 :

Recursion 1 cont )



today :

- HWO due

-Hwtwpeqkd-duenext-
- More on recursion :

Questions from the

reading?

- No offce hours today



Last time (reading)
-

:

Quick sort

Any questions ?

Takeaway :

Sorting is key CS
problem .



today : Multiplication

In general ,
we Say this is

04 ) true - lies !

In reality :

Runtime
:

Ike'*

How to formalize ?
( b a computer )

Runtime? ( 2 .

n . bit #s)



Better : A trick : ypofgedn "

( loma + b) ( lomctd )
=102mac+1Om(bctad)+bd

exampled;;,pygfm⇒
:

ya
b

>

(963.103+2415)×(65403+155)=106.4263×624

) +

10%(245624+963.197)
t .  .



Make this an algorithm :

Mtk

÷
- OG )

)oG )

← mind

:
:

Runtme :

ztmaftaddaoj

Mln )=4Ml⇒+oa )

nkg.ba#n2vs0G )
( by Masterton )

⇒ Mln )=O(n2 )

(No better ! )



Hrm - not better after all . . .

Another trick !

actbd - ( a - b) ( c - d ) = bctad
- in

[ ac - bc - adtbdf

¥714.

Recall :

( 10mA + b) ( lomctd )
= 102 mac + 104 beta d) + bdGNCWBSYBlack

magic of algebra ,

I can get 4 multphed value

by only doing 3 multpleahons .



New r improved pseudo code :

{ oo

÷ ) total

Analysis : Mln ) =3 MFDTOG )

nlogba = n
1052311

n
2

Mln )= 0 ( nl 923 ) ants ...



Somecomments
- In practice ,

done in base 2
,

not 10
.

- Actually ,
this can break down

even more !

If we apply another recursive

layer , can get Ocnlogn )
eventually .

( Ever heard of Fast Fourier
transforms ? )

↳ see Ledmakspt 2

if Curious

Here ends leaf .

notes # I



Another recursive strategy :

Backtracking
( lecture notes pt 3)

idea : Build up a solution
iteratively .

Setting : an algorithm needs
to try multiple
Options .

Strategy : Make a recursive

call for each possibility .

Downside :

SLOW



Frstexampk : Subset Sum

Given a set of positive
#legers anda - get value

is there a subset of
X which sums to t ?

Et : X={ 8
, 6,33 ,

10
, 5,9 }

t= 15

Yes : 8+7

10+5

How would we solve ?

recursion !



Consider recursively "

X={

16,7
, 5,3 , 1,9}

in
or out ?

Formalize this : recursion !

Consider xex . →
reafsexon

In or out ?

( check that x#
a base.ca#7

if set  = { 3
,

fail

if t=O
,

success



Pseudocode : v ,n ,

^

←
Ton )

-01-0

"

ash 'dshe
"

T P
Ynnsihbneott T

Epsom
Runtne :

OR

§(n)=2S(n - 1) +011 )

%n=2sm+8
( x - 2)

/

Sn - c.
2ntoa

)

TOLD



Correctness

÷roof by induction on n
,

the

size of X :

Base case

¥70
,

then EZCX
if n=O

,
then Thad

also better be 0 !

Otherwise clearly
can't hit T

Itt : Algorithm works for Seb
of size n - I

If : Consider set of size n
.

Last #
,

Xcn ]
,

in X is

either in the target subset

of not
.

Recuse on jbdh possibilities .

( so checked all possibilities) @



Netting
On to dynamic programming

!


