MASTER CLASS 2016-2017 IN GEOMETRY, TOPOLOGY AND PHYSICS

INTRODUCTION TO QUANTUM TOPOLOGY I

EXERCISE SHEET 7

Exercise.
Let V' = C? with canonical basis B = (by, by). Consider the following basis of V @ V:

B® B = (b ®by,b ® by, by @by, by ® by).
Pick a parameter ¢ € C and define C-linear morphisms R: V@V -V @V and h: V = V by

=3 0 0 0

0 0 1 0 t2 0
Matlg@B(R) = 0 1 t_% . t% 0 and Matg(h) = (0 —t;) .

0 0 0 _t3

a. Prove that R and h satisfy
(h®@h)R = R(h®h),
trg((idv & h)Ril) = idv,
(RH7((dy ® h)R(h ' ® idv))o = idygy=,
(idy ® R)(R®idy)(idy ® R) = (R ®idy)(idy @ R)(R ® idy).
b. Consider the isotopy invariant F' = F(y g of oriented tangles.
Prove that F'(L) = 0 for all oriented link.
c. Prove that for an oriented (1, 1)-tangle 7', there is ¢y € C such that
F(T) = Cr ldv
d. For an oriented link L, set
AL(t) = Cr
where 7' is any oriented (1,1)-tangle whose closure is L. Prove that Ay (t) is a well-defined
isotopy invariant of L satisfying the skein relation:

Ap (8 = Ap_(t) = (172 = 12) Ay (0).



