
 

Let IT be an optimization problem usually NP hard

We'll recap what it means for IT to

admit a PTAS and FPTAS

Fully Polynomial Time Approximation Scheme

be FPT

Fixed Parameter Tractable

Def Amimationchme is an algorithm

Input instance I so the input of IT

ESO

output an ITE approximation

t.e.CIEALG I E E OPTCI

A PTAS is an approx scheme whose runtime

is polynomial in I

An FPTAS is an approx scheme whose runtime

is polynomial in I auds



n e is the runtime of an approx scheme

For the following determine if the algorithm is

a PTAS an FPTAS or neither

a fe0 n d fe0 t

b f e 0 n e e f EO login

C f e 0 2n

solution neither c d PTAS b e RPTAS a

polynomial in n treat E as constant Is it
bounded by some

polynomial p u

Polynomial in E treat h as constant Is it bounded by some

polynomial p e

you saw a PTAS for simple knapsack in the lectures

Subset Sun from last tutorial also admits a PTAS

Some problems like vertex cover and max 3 SAT are

unlikely to admit PTAS there exist results of the

type



yp
if there exists an f S approximation algorithm

of mar 3SAT for some 0 841 then P NP

What about FPT

Pet

A problem IT is fixedparameter tractable

for some parameter k

if there is an algorithm with

Input instance I so the input of IT sometimes k

output optimal correct answer for I

and runtime flu p III for a polynomial

p and a function f

p not allowed to depend on k

f not allowed to depend on I

If k is constant runtime is p III polynomi
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any of these

functions be runtime fat

an FPT alg Here n It is the parameter

a fe0 2kt no d 013km 0 3 n yes

b fe 012k n yes e 0134109 no

c feO kn yes

0 k th trick O x y x 2xyty
2 4

2 42

T.it fiane si.sn in of sets
with 3 elements each can think of S 1,2 im

integer k

Question is there a h

f
it 1H14

5 112,33 1,315,83 is a hitting set

52 3,4 5 113,53 is not

53 5,6173 115,83 is a hitting set

Su 819,10



Not explicitly about but many connections can disuss

later Slightly informal algorithm

ALG E K
1 If 4 0 retum YES 04

12
mm N

3 Find any SEC 0 i

4 For each S 3 repers

1
5 If ALG C sets containing 3 k 1 returns YES

then return YES16 Return NO

5 44,23
Branching Ch

e
A.TN i

Worst case when only reduced by one set

at a time

The branching vector here is 1,1 1
kikz k P 3



By recipe solve

a.EU É 3 0 3

So runtime is 013k

Easy in this case

I node

MMM

I AMANAN

ns
sk

eav13 9t 3k 34 3



What would the runtime be with a

branching vector 1,1 6

K max 1 1,6 6

6 6
α 25 25 1 0

0,88126
2
5 1 0 Ñ 1.2852


