
Algorithms

More Dynamic
Programming



Relax
- Itv2 - done today

- HW3 - written
, ingroups

due a week from

Monday
Looking

forward .

.

oral . grading likely on

Oct 8

Midterm likely on

Nth or 14 th



Steps :

① Formulate the recursion

② Build solution from
base case up .

- identify sub problems
identify dependencies :

ie : FC 67

depths
on

FCS ) a FED
- choose data structure

ie : often

array
,

Id or

'2d ,
or even a few

variables
- choose evaluation order

- write pseudo code
,

then analyze trmyspace

Let 's look at an old friend
or two . . .



Back toLisa-
Some notato Lis # per in book

Let us ( i ,j ) := Length of

Longest subsequence of
Afg.  on ] with elements

> Afi ]
.

A:¥y÷¥*÷g¥.÷
Then :

-

ghelperpskpj.GG?ufdyaddwfff5dwth

.  n Including

Lls CAG , .
. ,nD= . add- Mas Afo }

call Lisle'lp¥QH ]



What aremy dependencies?

Note :

us Helper C i. j )
depends on

- Llsllelper ( i
, got

- Lis Helper ( j , JH )

Order : better start at Cnn)



So
,

build a solution :

jr En
;

t

Observe :

forge← n down to 1

Ifill

in
column j

for e - I to j - I

Kenny .

needs
le ,jH ) - log.jH )



Algorithm :

oaf 0%
9

" Eat:c 'D
=

.

j = any

Space : nxn array fi )



Next : consider space ajar

is
To 411 in Colum j ,

need

column Jtf
So store 2 arrays , prow

& current

↳ OCD space
(Need 0cm ) space to

store Sequences .

length needs OCD )



Edit Distance
-

The minimum number of
deletions

,
insertions

,
or

substitutions of letters to
transform between two

strings .

Ef : F O 0 D

Hfffif, I :Y
M 0 N E Y

Uses?_ - Spell checker
- bioinformatics



Don 't be greedy !

The temptation is to do this
-

as you go
:

A

BE
A DA11µg?

!
it

BADC
edit distance ?

Idea : try matching ,
or not

try both
, pay

costs that depend
on letters



How to solve :
-

Align matching will help :

A : A LGOR I T

HMxo.tt#u*ettttttttB : AL TRU IST I CHtt
H '

I.stance
?

6



Recursive formulation-
If I align like this

, can

observe :

If
you

delete last (aligned )
column

,
the rest will still

be optimal for shorter
sub strings edit distance

.

Why ?

→÷→



Turning this into a matrix :

Let EDITCAG.am]
, Bff .  on ] )

be edit distance bit A TB
.

When we choose how to

align ,
3 possibilities :

- insertion :

- deletion :

-

- substitution :



Turn this into recursion :



Turning this into a proper recursion !

Let EDITA
, j ) : = edit distance

between :

A A . . i ]

Bffooj ]

All .
..it] in

here

01

orb
Bin

tyhdtunsbe?



Now
,

don't bother analyzingthe recursion .

( It's awful !)
Instead

, besmart :

Memos Ze !

Table
-

:



Algorithm :



Example:

I

-


