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diagonal not Jordan

because multiplicity equal to

dimension



adjacency matrix

dimW = 10-1 = 9



length = 3 < cycle
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theorem: Principal Axis theorem

let Ac be a symmetric matrix with eigenvalues X, X ...... Xn
,

then I an orthogonal matrix QEIRM such that



QTAQ = ** ..... proof (Hinz) : by induction on n

An

must can be diagonal
letis be an eigenvector of A corresponding to eigenvalue xi with Mr =

then IQ whose st column isM
instead of Jordan form



Chromatic number of a graph I

1 .
Let G be a bipartite graph with at least one edge ,

thenX(6) =

⑳ 2
⑳

! ⑳ ⑧ 2

I

· · where I and I means two different colour

: ·
I

I ⑳
⑳ 2

G

2. X(kn) = n complete graph
!

I
⑳ 1. 2

· XIC-G is
eve

a 2 ·S 2

2

·
·

L

· 3

where Cn means a cycle gragh
C C4 C5

let G be the Mycielski graph ,
the chromatic numberX16) = 4

proof : &(6) 3
, assume(6) = 3

consider a 3-coloring of G and the outer cycle C5 . By symmetry ,
we

may
assume that the

4
3-coloring on this Cs is as shown above

,
the .....

remark
,

the bounds in theorem 9 & 10 are sharp

Let G = Kn and A = AIG) = J- I then the eigenvalue

of A are n-1 (of multiplicity 1) and -1)of multiplicity n- 1)

so X
,

= n -1
,

Xr = -1
, Y(kn) = n < 1 + x

,
= 1 x =

remark
:

the term "interlacing" seems most natural in

the case when m = n-1 ,
where

X,M,r Mr X ...... MmMr An





remark
,

Let B be the
symmetric supmatrix of A induced by rowsi ...... im and columns iii. ...... im

define then B = NANT

proof of the interlacing theorem

EZ



fact: LetM be a symmetric matrix with eigenvalues Ms R ...... s An

by the Principal Axis Theorem, I an orthogonal matrixI s
.

M = T . (**) u
so M = GOInxn , if X = Xc = x =...... = Xn = 0



proof of theorem 10
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or itj


