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Announcements
- Make sure

you
have a

( Friday ) spot for oral

grading
- In offce : I -2

,
3-4

tomorrow 9-10



Dfnsfortpprox :

Let OPTCX )= value of optimal
solution

A ( × ) = value of solution

computed by algorithm A

A is an an ) - approximation
algorithm if :

OPTCX )
-

At
Excn )

andftp.#a,e&(n))
"£¥

- ofn ) is called the approximate
factor -

-
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Greedy load balancing :

minimizing makespan

Result :

greedy alg ( X )

EQOPTCX )

offline ( inputs In sortedorder )

EZOPTCX)



Vextexr
NP - Hard .

shall we try greedy again ?

Hew should we be greedy ?
While edges remain

Take max degree
vertex

,v
- add it

to aircover C
.

Delete v a all adjacent
edges

( assuming
connected graph )



Algorithm:

Question : Is this always optimal ?t÷⇐÷



Q_ : Is it a 2-
approx ?

GI :

0

:
000

at
: 6 } raise

Qaeda 8 §
utgapprox
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Can blow this up
- get worse

...

Oaqgn ) - approx



Thin : Greedy VC is an Oaogn )
approximation :

Greedy E

Otgntopt

K . logn . OPT
for some congkntk

If : Let Gi  

= graph in in
iteration

,f Gil =
# edges

Let die max degree

Ynti
* let C* be an optmd

vertex cover of 6

Note: %adga.lv ) ZIGII
bk C* is a cover !



pf cent

in other words
, average

degree in Gi is 216¥
OPT

know di is Max degree in Gi . ,

gaited
for jo > P

, dj E di

⇒ tjzk,di=l8*¥@600→ ;;g y
⇒ne¥ais÷E¥¥I§eo¥

= 16*1=161 - §Idi



Th other words :

first OPT iterations of loop
remove at least half
the edges of 6

.

So : after OPTIGIGI
42OPT lgn iterations

all edges are gone .

In each round
, choosing

one vortex

* Greedy E20PT1gn

so Oaogt -

approx .

# D



A different approximation
Simpler idea :

- pick any edge a add
its endpoints to the

cover

- delete all " covered "

edges
- Repeat

Runtne ? OCVTE )



The Dambverlexcover is

a 2- approximation .

note ✓# for each edge etuv ,

it must be covered
,

so either u or v

IS in C*
.

Worst case
, my atg

put 2 in ( both ut

v ) instead of one .

⇒ 14<-214
DM



141 ?

'* I
Choosing both endpts

breaks bipartak worst

case .



Next time
-

:

Traveling Salesman

perhaps subsets um

( Most likely
- problem day

on Friday )


