
Algorithms

Backtracking(part 3)
& Dynamic Programming

intro .



Recaps : canvas -updated
aHut mess -up : groups

!
-Mustcgn up for agroup
eats time .

May
look like you

didn't

submit.
←Signupfor agroup

!

-HWI : oral grading (round 1)
Text Tuesday & Wednesday,
your group

will need to

find a Yz slot to sign

up
for with me .

We'll meet via zoom
.

( Review Hw FAQ , t
find

[thighs York .

]group
teat



Backtracking n

Tre the palter
Need to make a sequence
of decisions :

- Turns in a ganged to -959A
- Placing a queen

→*
decisions

- Is next element in the
set? → 2 decisions

So : reais! (reinforces
rear'scon)

Need a decision
-

↳ recuse on all

possible answers

[Requires
: some

'''shielding
so we can build up
the solution for game) .

Downside : SLOW



Longest Increasing Subsequence
-

why
"jump to the middle

" ?
Need a recursion !
What is our decision ?

A

'

Do I :n¥h¥, skip
• if AGT is "bcg⇒h try both

Aside : How many subsequences
[

are we ? EdinCBgdctrack.mg#Ph:ed last elementAt index e : included
if Afi] a last element, skip
if ACD > last , try both ways



Result :

[
A .io:7#ig.eoena9..gRecursion

- YY
-

← BEESE

⇒¥÷i÷i¥
'AED 's big enough,
so try both ways



Code version:[
2 #'s

s

'¥
<
-

② -0 -
-

-

problem- what did we want ??

input : ASI
output: length of US

what are Erj ?
Al

could call Lis) - what
would happen ?
would include AED always-

E: EE 0,72934
wrappers -0 - gated



Runtime :

Un)€2 Lcn -Atoll)
- -

405-1

Not MasterTh m friendly
no tf In recursion

-Looks like Towers of

Hanoi :

027
(can solve , seen

in
book)



Alternate approach :
n-EH

"next "

a- necessities
At index i , choose

next

element in the sequence .

(means rica, not 2 !)
O

]

Tsubroutine

Issue - what was
ourgoal

again ? ?
Tmd US of Afloor

]
¥stx



Final version :

include

rm*tE
-

Lk) 's ¥yLCn - i)

A
XBADJ%
I 72



ophmdbinayseexhtces-i.NO
big questions flagged here

,
so

hopefully made sense!
This is a huge area ofstudy .

The idea :
• keys Afl . . n] go

in a

tree
,

-stored order

• access frequency for each
is fSi#hw many

times
it wi

Tree µ
be sagged

coat¥¥•¥¥:÷
depth ofAETcostIJ-E.at#anasl-wsofACiDffED



Ex : take
longer

f : IOI ,
I
,
I
,
I
, 3€ ← freq

n. ¥.no
Best:

free
: "o

- -

X⑤feqf
freq

't

'
-⑤
'

④
'
-

[
must be a BST
over A go
④



Formats. zgIFr
E :

#
⇒

O ,
find best

root

de oe
?



Recurrence
-

:

for each r, try ASB
as root

Tn) = EXTCr)IG-r))

ttmecotof
fYn)-04)

awful : exponential
end of backtracking

.
.

.



Dynamicprograming.tnfancy term for smarterrecursion :

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 resultsand don't do extra
work !



Simple example
-

:

Fibonacci Numbers
Fo -- O , F, =L , Fn = Fn

. .

t Fn
- z

Fn 72

Directly get an algorithm :

¥i÷÷÷÷÷.⇒.
Runtime :



Applyingmemorization :



Beller yet-

.

Correctness

Runtneispace



Even better!

Runtimefspace:


