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Tnterlude :  Quantum  Uinear a\gebm W’

o Can we hondle vonunitary makrices ©

o Yes embed it into a Lar%w unitary,

nonunitary % * unitary

A e
R < > = Uy = (oxole A +

ShOLPQ (Q) = NxN
#qubi’rs to represent Q) . h= (ngN

# qubits to represent Us : n+a
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General matrix Yunctions  F(A)
Rotation matrix O () =<

Ov (6) = <c,os r o —s'mr6>

Sin 9 cos Yo

cos © ~sin€)>
sin ® cosO

Y = COSO
© = oavrccos X

O"‘(x} = <Cos(r-a\rcCOS X) % > _(Tr()q ¥>

TO(XX = 1 , .T‘I (X) = X , T-z_()(\: 2_)(2-—'1
“"Z‘it? 2?_91'%2309 T a few Chebyshev Po\vnomials



General motrix functions  £(A)

Let Ux be a (Hermition) b\ock—er\codfng ot X :
X % +
IUX = < N > & U\c = (Ux

*

Then, Uy 10> = x10> + J1=%x* 11>
— +
and Uy Ux 105> = x U 10> + J1-x@ Uy 14D
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+ J1=-x* Uy 1> = 10)

= Ugl1> = Jt=x2"10> = x 14>
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General matrix +unctions £(A)

U 10> = 10> + JI=x 11>

Ux\1> = J(*X’* 0> — x 115 cOS ~Sin
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General motrix dunctions  f(A)

Tdeo: RQPlaCQ X by o and
P(R) : = Z; PO 1w

\T\rxeorem:\ QSNVT Lot Un be @ b\ock~encodm8
of A. Let P&) e ROx1 of deﬂree d.
Then, there is a sequence of angles ©:
such that
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General matrix  Yunctions  £(A)

lExamPles:\
-iHt o
o MH\ = . Hamiltonian gimulation
o £(A) = A ;. Linear gystem solver
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e Y(H) = Q:PH . Oibbs  stote PrePaerion



Toolbox Goal : Quantum KAN
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QKAN  construction
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Sowkion models

How do T SQJc somew‘:hing useful
out of the block-encoding?
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Solukion models
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T Clossical output : |Estimate (I)(?Z)q te

Ug 10> 19y = CD(S?X1 0¥19> + JF{—(DZ()'{; | LY

L._Y__J "‘_Y_)
G ood Bad

e PLGod] = ‘d)(;)q\z —> O(%z) samples

e What about &he sign.? Hodamard test

e QAE +to ]mProve £rom 6(%7—\) to Q(é3



Sowkion models
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Povrametrized circuit
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Training

. Diagonal block - encoding ot amplitudes
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Potential QPPLication for QKAN

o Where can QKAN be wusefu ©

- DePends on availability ol efficient block-encodiv\ss
- DgPends on +trainability

profosal . Quantum P\\ase classification
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BackuP slides
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