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DYNAMIC PROGRAMMING
- -

How to DESIGN DP Alaos
-

-
-
-

- Define
"

Subproblem
"

⇒ Relate the subproblem using a recurrence relation
.

I

Base cones .

→ Design an algorithm : 1) Order of solving Dub problem .



EXAMPLE : COMPUTING OPTIMAL STRATEGIES

→ GAME with two different MOVES :

Move A →
with prob . Yz + I point

→ with pros 1k - l point

MOVE B -7 with prob Yz 1- 10 points
↳ with prob Yz - 10 points .

NEED to PLAY K☒ Moves

→ WIN if end
up

with > 100 points .

WIN
- if

Find strategy that manim- the probability #pointisof WINNING , perfect square



What is a strategy !

({÷÷ .

* ✗you } , { Moves are
→ Move A

or

MOVE B
.



'l T# a points , baffles } = Probability of the optimal
strategy winning the game .

{
" |¥*"%¥HÉ"""

2)Tla
, b) ⇐ mark
-}MOVE { 1- fatio, b-BAYTla-10, b-BB

BASEEF.gg of = 1 if a > 100



B-ASECA-SE-T.la
,

= 1 if a > 100

for b=d to K moves left

for a == -10k to 10K

{ M¥/{¥ÉTla
, b) ⇐ make

M

, Iztfatio,
b-BAYTla

-10
,
b- a]



Pr f win / a point let]
b moves

MOVEA-prfmg.gr } . pr ( win faint⇐
is moves ! ! }

+ p.fm;-] . Alwin I %)



TRAVEuiwa-ACSESMANPROBLEM-s.js-IN-p.incities with
6

distances {di;)
. A 8

GOAL: Find the shortest
2

tour 1) starting at A 9

2) visiting every city exactly once E-
D

⇒

3) ending at A.
A→B→c→D→E→A

Naive: ② In 1.) time .

I 1+5+71-3710=25

A→c→3→B→E→A
Ethel: ( ri - 2) algo abt > +3+2+1--19





soBPR0BlEM:_ For .$ such that fits] and fats ]

¢5
,
i ]== length of shortest path

thhatt
to"

c) starts at 1

a) visits every node
in subsets

3) ends at i

every
vatenins .

•nnrrrooisI



RECURRENCE RELATION

Lett

j :== penultimate ✓e. ten •

•É£o•T•
nIdg:

on the path •I starts at 1

2) ends at jjf
TIS

,
:] .

3) visits ski }
¥71S !

.si?,i7Tls,i1--minffs12i3
, ;] * di ;]

IES.
His
-

-



Barreca : This , 1) ⇒ 0

i

^É÷→µor set.si#--=2 to n )
✗ for subsets $ , lskeetsise , Ifs

a { for i c- §
Ñ {TIS,i]= min {FISH :3,j]tdi;)

i.
JES

11

Qk^#s



*INDEPENDENT SET :

tiara a- HE )
A¥,

Defri-A.se/-Sisanindependents-#ttuEit 'NO EDGES inside 5. i. e. Hunts
- -

GOAL : Find the largest independent sect .

-

=

Maximum

GOAL : A 0-11 V1 + IED for independent set
OÑ TREES



G-- Cv
,E) is a tree

- Assign Eaten rt #
0 0*1

H vertices V
,

T, = subtree hanging ¥at v

SUBPROBLEM :

Ily ) = size of the largest independent set
in subtree Tv { hanging at v1

It root ) = ? ?
-



SUBPROBLEM :

Ily ) = size of the largest independent set
in subtree Tv { hanging atv)

case 1 : largest indset
""=

☒ d
includes v "

O D O
'

it -211W)IH-iY.ca#-di-iEavLDDDOIIla10-R--R:
Bottom up on

children u the tree .



IMPLEMENTING via DFS :

explore G) §
visited Iv ]= TRUE

for each edge Hw)EE

if visited 1W]= FALSE explore (w)
Case 1 : largest indset

includes v

ti t -211W) This code is IncompleteIH-maf.casea.io#eiiii!ncTdev) DOES NOT HANDLEEire
.
? '" BASE CASE .

}


