
Lecture 7 ( part II )

Testing dense graphs
- bipartiteness



Adjacency Matrix model

G represented by matrix A
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Distance from property p :

det G is E- far from P if must change > E. n
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entries in A to turn G into member of P

Testing
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sparse
"

properties :

all graphs are E- close to connected in this model

⇒ trivial tester outputs
"

Pass
"

w/o looking at

graph



Graph type max degree natural representation notion ofdistance

D adjacency list
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Bipartite ness
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violating edge "

E-fbipartite : ( definition)

• must remove > E. n2 edges to make bipartite

/ of partitions f- Nyk)
,

> e. n
'

violating edges
→

equivalent



Testings : G

• Testing exact bipartite .mg? :*, ..µ.①
• Proposed testing algorithm : gadroon

Goldwasser Ron

• Pick sample of nodes of site Of'zalogI)
← ignore

nodes
'not insample

• Consider induced graph on sample ignore edge St
.

El eadpt is
• If bipartite , output PASS not in sample
else output FAIL Tizi's

This actually works ! !



A first attempt at a proof ?
-

if G bipartite , induced graph is bipartite
,

so algorithm passes

if G E - far from bipartite :
must remove En

'

edges to make it bipartite

equivalently :
tf partition Vi

, Vy
have > Eri violating edges ( > e fraction of

slots in adj matrix
)

⇒ f g) a sample of edges of sire zffteloyt)

hits a (Yik - violating edge with prob z l - Ci -EE'T't

Great ! ?
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Teed to hit violating edge for
every partition

how is this an algorithm?
no edge nodules at partitions


