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A similar idea can work in a general matching,
but the exact idea doesn't work (not as easy as

it looks)

1965 : Edmonds Algorithm (for matching) (G .
0

. A .T)

Running time is algebraic (polynomial) in number
of vertices

Lets : Matched Vertex : Vertex involved in one of the
&

matching edges
unmatched Vertex

Y self-explanatory
matching edge

Augmenting path wrot a matching : A path which

alternatesbetweenmatchingandmonmatching estone

20-o-o
non-match match

Let p be an augmenting path worst
a matching ,

then

↑A P (swap matching and non-matching
edges to create

a larger matching)
-----a

If may · matching then no augmenting path
as size of matching cannot

increase





























#aim : The optimal solution for an LP are

always at the boundary
X

max x, + x2

Chappens because

objectived" is lineari>R
2n+y23

yu=

e .g. max 2n+y
has multiple (O many) optimal sol" .

A more formal proof of this fact follows later in course.

The feasible solv forms a polytope. (optimal sol "as well ,

always a polytope)
Notation

x + 392 =4 A=
3x2

I

24 ,
+ 12[3

x - 42 +

max (+(2 row = constraint

k constraints ,n variables then
column-variable

A e pKXn
&

x = (22)ax)
b = []











































AxEb maxwix Aty > co
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x30 min b
+
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Feasible solutions + , y are said to satisfy CS conditions if
N CS = complementary

1) : yi = 0 or Zaijn; = bi slackness
j= 1

2) Yinj = 0

orSijji = bj

#theorem : , y satisfy CS iff e , y
are optimal solutions

If LP changel, Condition 1 : unchanged
Aty>u

Ax = b
Ask : Land" 2 ?

x20 min by
max wTx

Minimum Weight Perfect Matching
in Bipartite Graphs

30 30 30
--- 0 ·-

20-· 15

-
-
00

30

⑮

TA matching : weight = preference of
course for TAS .

If TA can have multiple courses
,

just add copies of TA in Left side .

Maximum weight matching I min weight perfect matching
bipartite bipartite .

c . 3...
max weight match = 15

5 if we want min-weight p
. m-

O

adding o-edges = max-weight perfect matching

now make edge weights negative -> min weight perfect matching






















































































