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Werarely think about computation in thesetermsanymore

We program in some high levlaguge C python julia and
then the code gets compiled intothemachine level language

Quantumcomputing is still thoughtabout atthegate level

Although quantumprogramming languages are beingdeveloped
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Tasks Classical problems e.g factoring search

Howto best encodetheclassicalinputintotheq Computer
Is there anadvantage speedup over knowclassical

147 algorithms

Forfeet prepare 1 for some unitary I
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Wewant a Specialcase prepare Ulon e.g groundstate
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Recall H inHalal
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to AminH thesmallest eigenvalue ofH
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two nodes applyCZbwthe corresponding qubits
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RotationGatese Ryle E rotationaroundx axisbyangled

Ryle E rotationaroundYaxisbyangle 0

Rzd Et rotationaroundZ axisbyangle0
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Ideation

Effitin
cosE 1 isinEX

Similar argument to show Rylo é cosE A isinEY
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Cliffordgates Important classofgates global

phase

Chapter6

arXiv:quant-ph/9608006

http://www.cs.umd.edu/class/spring2024/cmsc858G/QECCbook-2024-ch1-15.pdf

http://home.lu.lv/~sd20008/papers/essays/Clifford%20group%20%5Bpaper%5D.pdf



RecallPaulioperators on nqubits Un I XYZ 4
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Define the necliffordgroup as
modoutglobalphase
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Thereare otherwaysto define it see Gottesman book

Examples Consider the Hadamardgate H

HXH Z HYH Y HEH X

HI

5 1 sxst y syst x szst z

NOT

ly p
lexeloattinex Xo Its xox

Z IHZ I
IOX 10X
Iot 2oz



tax 2 I IX CNOT tot 10XCNOT

LIFEFFICIENT
ZOX

Cee

enfi

Them En Hi Si Noting i je 1,2 m 447

HS NOTare generator oftheClifford group
Takeall pensible products of H SCNOT andignoreglobal
phase

Proof See Sec6.3of Gottesman book requiressome additionalmath



Theoremleanknit Circuits consisting ofonly Cliffordgatescan
besimulated classically in polytime

In particular Cliffordgatesarenotuniversal

Them Cliffordgates onesinglequbitnonCliffordgate is universal

arXiv:quant-ph/0406196


