
23 Aug 2023 The Hopsroft-Karp Algorith

Announcements

1. Waitlist

- PINs not working for some courses. CS Deptaware or

problem, tryingtofixit. Please be patient,
- Currentlywaitlisthas 20 people, class has 14open

&sitions.

2.Overflow room:Gates G11.

-Card key access required. CSPhD students have access

- See Ed Discussions postfor from meeting code and
permission code.

3. Homework :available on Gradescope. Will not be graded.
4. Prof K. office his canceled on Thurs, 8124

Instead, extra office hour or Twes,8/29, 5:30-6:30pm.

"Naive" Bipartite MaxMatching Alg.
alternating path whose endpoints are free

Initialize M=0 vertices

-while G contains an M-augmenting path P orenting M
residual G

& right-leftfound by building dir. graph&*
and running BFS):

M and ECCIM

left-right
n *M*P

endwhil

outputM

I loop iterations

0(m) time per iteration (assuming to isolated vertices)
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⑱-Karp Algorithm

For bipartite graph G with matching M, let

L, R denote the sets of left & rightvertices

F denote the set of vertines free with M

G denote residual graph ofM in Gr
n

If we do BES of GM starting from Let
we can label each vertex with the

~length of shortest path in G from Lif to Vi
M

Car this d(r).
d(r) =0 if v =Lef

d(v) =1 if VER, und there's an edge
from a free vertex to v

..
and so on.

Edges of Gr say (u,v), are either

"advancing" i d(r) =d(u) +1
or

"retreating":d(r)<d(n)

Def A bonof augmenting pans is an

Getwisemaximal collecting of vertex-disjoint
advancing augmenting paths. (These composed ofadvancing edges.)



bipartite
faty1. IfG is adgraph and M is any matching

we can finda blocking set ofaugmenting
paths in O(m) time.

facts. IfM is a matching and P.,...,a
are vertexdisjos augment paths,
Me4, UP2V.-.P/ is a matching mith

I more edges than M. i i I
W
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3. IfMo, M. are matchings and

111 (Mol +k then M, *Mo contains

at least K Vertex disjoint Mjaugmenting paths.
lowe:repeatMonday's proof ofthe k=1 case,

observe the graph MiMo must have

I connected components each with one more

edge in M, than in Mr. Each of those

components is an augmenting path.

AlgorA-ihm

initialize n=0.
while G has an M-angmentingpath:

letP.,--PKbe a blocking set of augmenting paths,

M =Ma((,r...v()
endwhit

output M


