
Last topic : P us NP
Given a computational problem , show-& ]That there is (probably) nota ]polynomial time algorithm for it.
-

Types of computational problems :

① Decision problems : output yes/no
-

Connectivityjgiven G , can weea

② Optimization problem : output the best
numerical value

~ distance : what

the shortest s-tisthelengt
of

③ search problem : identify a particularobject.

-find max element in array

DP ? 1
,
2
,
or 3 ?

②
Min #of minutes needed to get p pointson given assignment
one problem ,

3 ways :



->Decision: Ishere amay to get
K

Optimization : min # minutes

search : give the set of problems to
answer to get p points

in
min# minutes

get 3) points in no more than3 minutes
K

want to solve decisionAReductions
-

↓

Transform an instance Given Gul edges
of A into an instance

colored blue
,
white
,
or

ned
,
is thereawalk

of decision problem Bifrom s tot tratgues
blue,white, red , blue, ...

useknown ag. o Given G,
is connected

to solve instance . to - ?
~

Return answer. ocnt nogh
ni

A[pB "A reduces to B
"
in polynomial& time

French flag walk I connectivity



Why did we use "

If we give a poly time reductionfrom A to B,

- if B can be solved in poly
time, A can be too

- B is at least as hard as A
-

↑
no slower to solve

- A is no harder than B

- Reductions give lower
bounds

on how hard problems are

A
S
B which pub , do we have

① ②&9 lower bad on I
which problem have
we given an upper bound
on?

A is byB

LB xno polyalg

B isbyA

-


