
How can ve tell if a knot is

tricolorable?

8- 10 Rules

• Can use 3
colors

• A- teach

| crossing
use either

I or 3

colors
• 'Hare to use

Ef A coloring
i%?¥dws

is non - trivial
if we use morethan

A- color.
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Work w/ 21kI
use modular arithmetic

Exe K = 5 god

I -12 =3 y←Ask
34 2

2+3 = 0 mods f Pg
2. 3 = 6=1 mods

%! Za - b - c = 0 (mod k)

Fig 8 knot is 5 -colorable
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z 2 ( l) - O - ?
= O mods

2 ( 2) - I - ? = O mods

3 - ? =0 mod5

Eh (3) - O - I I 0 mod 5

6 - I '- o mods✓

2 ( o) - 2 - 3 = 0 mod5 ✓
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A coloring is a vector

f:&: gss::: :Yo:&:*.)
subject to tee equations
from thecrossings
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#ofstrands
on Hu

Tsung 2 K -coloring

isa K-coloring
' ice:c. camel:&.)

tsetse a) = Ig)



Sg K - colorings of a diagram
form a vectorspace (if

K is prime)
or
' module

"
(if k is not

prime)
Neat Application
-

Them The set of K - colorings of
a diagramD has # of elements
a power of K

idea If V is
the set of colorings

we can finda basis of b
elements

for V and b/c we work mod k
if c is recoloring E 74102
C = L , b, t . . . t +bbb

9A basisvectors



⇒ there are Kb choices
for a coloring in ✓ .

④ -- q
b
, t . . . t Lgb bb

D
-



* use linear algebra to determine
existence of K -colorings

Remindmts
det (E &) = ad- be

det (§ ! !) -- a detent )- b det (dog ? )
+ c det (GE)

out
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I 2 Xy - X , - Xz = O

Z 2X
z
- Xy - Xz = O

3 2 Xz - Xy - X,
= O

4 2 X
,
- Xz - Xz = O
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Are -CROSSINGWANT soupons
# MATRIX

we'll hone solutions
NT

if det Fr = O ( mod K)
7-

How about
Always works !

solutionsYMat
c
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Assamese D is
the diagram of a

knot
µ

&

• Remove anyrow Rang column
from Fr to get the

Three D hasa non-trivial K -coloring
iff det th = 0 mod K
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= - l det( 2oz ) - C- ident (II)
+ o . det (I})

= - I (4) ti ( - l )
= - 5
r
= 0 mod 5

so Fixg 8 knot has a

5 -coloring but no other
K -coloring



To calculate determinant

of a diagram
• variable for each strand
•

"

I
,
2X
,
-Xi -Xj --O

• Form the crossing -arc
matrix Fr

• Fora diagrams f knots
remove a row anda column
from Fr to get M

• D can be K - colored iff
detour = 0 mod K

.
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If we did this right detM=6l
.

D


