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3.1: Unknotting Number

d(K, K') = the minimum number of crossing
changes needed to convert K into K.

Uu(K) = unknotting number of K = d(K, 01).
G &) 7462

Defn: If there exists a solution for U such that
N(U +P)=Kand N(U +R) =K,

then K’ is said to have been obtained from K by a

(P, R) move.
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d(K, K') =1 iff K# K and K’ can be obtained from
Kby a (-1, 1) move.
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Note dis a metr."ion the space of 1-Kmponent
N dighnce

e Mpnnegative integer.

1) dK, K)=0iffK=K.
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2)  d(K, K) = d(K, K).
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d2(K, K') = 1 iff K# K’ and K’ can be obtained from
Kby a (0, 2) move.

B < K > B2 - K

Ex:

CGFS; DS -

d(K, K') = 1iff d2(K, K’) = 1
P () Sppose d (K K) =]
Den there existc | s+

@:KJ —'-K’
> -k, =K
S '« a solh
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A P-R move is equivalent to a P’-R’ move
if and only if for every pair of Knots, K and K,
the system of tangle equations
N(U + P) = K, N(U + R) = K’ has a solution
if and only if the system of tangle equations
N(U + P’) =K, N(U + R’) = K" has a solution.

Let D = adiagram of K. M (5, [ ) — U [(ns\
Claim: d(K, K’) = mlié'i{minimum number of crossing
changes needed to convert D into a diagram D’ for K'}.

wher

rrjn Is taken over all diagrams D of K.
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d(K, K’) = the minimum number of crossing
changes needed to convert K into K'.

Ex: N(5 1 4) @
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