
Algorithms

Dynapniogrammng
( part 2)



Notes
- Oral grading - make sure

you have a spot !

Also : please avoid class -

males after you
present.

- HWO is graded .
t in BB

- # 4 : one part was

extra credit
( except for gradstudents )

May : 50 C for aged)s60 ( for grads )

Min : 22

Max : 52

Average : 37.33

(Fairly low - but don't

worry yet ! )



Recaps : Backtracking

- Find a small choice
that reduces the problem

Size

- For each answer to the
choice

,
choose answer t

recurs e

( while considering onlySub solutions consistent
with that choice )



Next Dynamic Programming
Dynamic programmingis just smart recursion

.

- Recuse - don't repeat
Often computed values are

stored in some table
for later lookups

- or -

Can
rearrange to All

table from ground up .

Does assume fence )
always returns same

value .

Note : This takes up more

space .



Last time : fnbonaccc . Its

÷÷÷÷÷÷.⇒.

But this is dumb !

Fy Is always the same -

why recompute ?



Better



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 . . .



Text Segmentation-

idea : Given a string of
" letters

"

,
break into

" words "
.

Agne : Given Is WORD ( w )
,which takes a string -

says true or false
.

① CD time

Backtracking:

Starting at beginning ,
check every prefix :

if

ISWORDTHE

13 ) , recuse on Afd . .  .
n ]

if IS WORD 1,23 ) , try A [ 3.
 on ]

ifISWORDFA?1,
2,33 )

, try Aft . .
n ]§,⇒wµq

, . .,,, , ygoyq.ggif

ISWORDFA
:C 1.  on ] )↳ If any

succeed,
return

true



Recursion : set
up

a function

So likable ( c ) : =

true if l > h

'

. .
aswas:c:*:*::S

Code :



Idea to improve ,
think about

calls :

Each Sph Hable ( i ) is
called

many
times

.

( Same for is Word C Ej ) )
Just memorize them !

How many
? Hoo many

I need SPIITTABECI )
for

every E from 1 ton
↳ remember them

How many
sword Li ;D 's ?

it 047



Translate to a loop :

I can fill in position
n immediately

stealthy
17 p aYe TIE

Office I
true if

initialize Sto false sword ( um )
for I ← n - t to 1

for j=i to n

OG - n'88%5Eine
SEDE true

Eiichi ) -049



Back toLisa-
Some notation :

Let Lls ( i ,j ) := Length of

Longest subsequence of
Afg.  on ] with elements

> A
.

,

(

A :

#di÷t÷jtiiI
.

Then :

What
'

are my dependencies ?



So
,

build a solution :

I

b



Algorithm :

-

9

Time - Space-

:




