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💪

Computational Power
How does TQC compare with QCM ?

What problems can a TQC handle ?

efficiently
1. Can simulate TQC on 1 Universal) QCM

2
. Conversely !
3. Classically hard problems on TQC
Detn: class ofipiibsiims efficiently solvable on a QC : BQP
Bounded error

.

Quantum resource
, Poly'd time .



Typical topological Quantum process

measure

braid
(gates)

create

t



A pocket Dictionary:(details later)
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Fibonacci
Lanyon types :{0,1}

.
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Set - up (
Freedman - kitaev - Wang)

to is a unitary MTC ✗
b.
✗
a

C- G
b

a aa a
Ham ( Xb

,

Xa④h) = In
PIP

a aa a
Ham ( Xb

,

✗a④h) = In
b

Problem : Efficiently approximately Simulate

pcpk-US.in) on universal Qcm

All universal QC Ms are fpdyt/ equiv .

: Qu dits ~ Qubits

d- level←É> 2- level
. May choose any d3z .

tf : universal audit Gate set GIVEN



Let Y ⑤ HI 1 D= dimly
.

↳§ fg
}
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Ex : Fib : D= dimly)=5
.

In C- Y
④ in -4

: distribute ④ over ⑦
.
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SE
.

V1 PIP +0T¥, i.e. IN
- pep⑤IIKE

Possible by Universality & Kita er - So lousy
More generally: simulate image of any

if c- MCGC g.nl via gluing & I .
Thus : TQC is no stronger than QCM .

Other direction ? Efficiently approximately Simulate

U c-SUM)=¢# via braiding gates .

sun



(Freedman - Larsen - Wang ) 1=1

Focus on Fibonacci theory : X :=X,=t .
Bratteli ? I Irred

. Vn=Hom(A,t☒Y
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Notice : State spaces Vn are not W④hl

Basis for Vn :
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The↳ 4++5%+0%1
V1 fplp=✗

✗ should appxu
.

ftp.IKKI-2
choose p c- Bakr It. IX - U⑦Iµ:/ <E
There is a pity ily .

to find p .



Approximating Jones Polyt Evaluations .

( aversion of) The Jones polyp is derived from

MTC SUC.DK : from Uqslz at q= e'
+4*+4
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Joan Birman : Also trueforplatdosare.kz p
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Jones potyl regard K as a morphism in SU(4k
✗ ✗

. .
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, 2,4 . ( 12=3 is essentially Fibonacci)
.
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Algorithm :

⑦ Initialize Cup

c- Hom / 11
, ✗

④ 2h)

② Apply Braid ptpkup >
I 1 I

1,11 1 I

③ Measure agonist { cap / =

c- Hmfx 1)



Probability of the outcome p is

ltlcaplpl lamp > 112
Output : random variable I. ( p) c- { 0,1 } for
each run output 0 if outcome is { Capt .

prob ( o ) = ltlcaplpl lamp > If

=/ 51¥45 9PM

Let Zlpl = average of Élpl for some poly't
# d- tries: zip) c- [ on ]

.

← in f- 820 sccurrsoy .
. .



Prob 1115¥11
'

- zip 1<81334
.

= z n, Ising Thing .

{ it
,

r
,
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Y l fermion
dim = ri Oy = -1Jones poljt at 12=2 → Art inv

.

polje time classical alg .

Next time : Ising is not universal. . .

Is there an FIFA
.

? for JCK
, g) ?


