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Graphs
Let G be a multigraph with n edges.

Define

k = # of edges in a spanning forest of GG

b; = minimal # of edges in a union of ¢ bonds,
none contained in the union of the others

c; = minimal ## of edges in a union of j cycles,
none contained in the union of the others.
Set

U={by, ... b}
V:{n+1—Cn—k7---an+1_Cl}-

Codes

Let C be an [n, k| linear code over some field.

Define forve C'and D C C
x(v) ={izv; 0} x(D)={J x(v)
veD
w(D)=|x(D)
d; =min{w(D): D an |n,1| subcode of C'}
d;=min{w(D): D an [n, j] subcode of C~}.
Set

U={d,...,ds}
V={n+1—-d-,, ...,n+1—d;i}.

Matroids

Let M be a matroid of rank k£ on n elements.

Define

f; = maximal size of an ¢-rank set in M

/7= maximal size of an j-rank set in M".

Set

U={fi+1 . frr+1)
v:{n_ ;—k—lw“an_f(}k}'

Theorem : UUV ={1,...,n}tand UNV =1

Example
n =29 b1:2
k=3 by =4
by = 5
61:3

C2:5

U= {b17b27b3} — {2747 5}
V={5+1—c5+1—c}={1,3)

UUV ={1,2,3,45and UNV =
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