
Algorithms

Backtracking
Dynamic Programming



Recaps.

- Sign up
for HW2 grading

( we'll end 5 min . early . . . )

- Perusal I dae Wed . A likely
Friday)

- Grade book note :

use blackboard



Longest Increasing Subsequence
-

EH

Given : List of integers A [ 1.  on ]

Goat : Ind longest subsequence
whose elements are

strictly increasing

Formally : AA .  on ] ,
Ind

largest k sit
. I - Ec .  . cien

s.to Afi ;] c Alison ]
for

every j

Epxam¥
s y s 7 8 to

¥.is?a.zo4tBiEHz.zoI
Best? length 6 k=6 in ex



Formalize ( a la backtracking) .

p
-

The US of Afl . . n ] is either :

- the 4S of Afz . . n ] (skip # I )

- AG ] followed by 4S of

A f 2.  on ] ( include # t )
t where everythingis

( or is it ? ) > AA ]

Go back to that example .
. .

↳ added a param .

to
my

fan



Let :

Lls BIGGER ( i ,j ) : =

Longest subsequence from

Ago . . n ]
with all elements - A

Theis : backtracking

recursion
Base case !

if j > n : return E 3

Include AGT :use: ¥¥⇐⇒
Not include AED

USBIGfgj.tt )

Lls ( ALL . .
. n ] ) :

adds - A at Aco ]

return hisBIGGER f0,1171



Nicer picture :

musts a

Runtime : Let Un ) = runtime on

arrayof size n

. Then : Lcn ) k 2 4h - D t

1=087



sec.LI :(take2)
Another approach :

Last version

considered

the

input A one letter at
a time

.

Alternative : build output one

at a time
.

Gwefisainposhqn
. .g. construct

( which includes Afi ]
.

Then : Lish Rst fi ) : =

It

n.ga.IE

it

Egg't 13



Pseudocode : To solve Lis
,

use

.

our helper functors
.

{
Ay are"aoI¥igE%H¥¥⇒

-

how to call

helper fan



Pausing for a moment :

- Done with recursion ( for now )
(skipping binary tree Seaton )

- Chapter 3 : dynamic programming
- Chapter 4 : Greedy algorithms

Then graphs after that
( for a while )

Midterm : likely week of
Oct . 14 or Oct 7

.

( More to come soon .
.

. )



Dynamicprograminge
- a fancy term for smarter

recursion :

Mem oizatron

- Developed by Richard Bellman
in mid - 19505

C'programming
" here actually

means planning or scheduling)

Keys
: When recusing ,

if

many recursive calls
to overlapping sub cases ,

remember prior results
and don't do extra

work !



Simple example
-

:

Fibonacci Numbers
Fo -

-
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,
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t Fn
. z
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a

-

Directly get an algorithm :

¥÷÷÷÷..⇒.
Runtime :

Fln ) = It Fln - Dt Fcn -2 )
exponent al :

Of On) exponential



Applying :memoizah :

First time FCK ]
Is called

, actually
recuse t store
answer

.

All later calls :

look it up .



Belleryet-

och [ oak
-  -

Correctness

Runt-ea.se

TO Cn )
need array

of she n



Even better!

Runtimefspace:

OG ) tone
OG ) space



Note : We 'll skip 3.2
,

a though
you're welcome to read !

Next
-

:

Textsegmentation
- Longest increasing Subsequence

Keg :


