















Recaps

States of live on the surface of thechsphere they are
described by 2dimensional staterects
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States Iride the sphere are also possible they are describedby
demity matrices Wewillsee this later
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Notations let to leg 1 led d 1 The standardbasis

or computational basis

For a qubit 147 210 pll
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Addition ofvectors
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Inner productof vectors is givenby vilva
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Wecall a vector normalized if Iwill 1

To normalize a vector justdivideby its norm
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Tensorproductofrectors Used to describe the stateofmultiplequbits

andentanglement
One qubit 2dimensionalvector 147 f
It qubit I hasstate 14 and qubit2 hasstate 1427 then

the Intstate is given by
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110101 111117 This defines the veraceed
1070107 1070115 1110107 1170 is is the standardcomputational

bad for e Justalltwobitstrings
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This extends to any dimension
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Tensor product of threevectors
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The resulting vector has pipe pitups 101
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Affcetation 147 467 1,11 1427 2210 Pills 1435 43101 1311
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Arbitrary numberof tenser products
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Generalizes to arbitrary dimension 14 gin lil
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Basisof n qubitspace 4ᵗʰ is labeledby all n bitstrings
a span le keenlysetofall n bitstringsTo Notations e sent x ̅ 124,4 and ait all
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Example n 2 1907 10,17 11.07 11117

n 3 10,0101 190.17 191,071911 140,02 iididtileshills

Tensor productand innerproduct
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Probabilities For a state of n qubitsgivenby
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Probabilities are Pr ic get 147

of ii i ItIa amine state insidethe non
sphere i.e mixedstates and thegates wecan apply to qubitson a

quantum computer
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Multiplying amatrixwith a vector Iv Y
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Matricesact linearly as follows M αvis p.lv 2Mlvi pMlvi

Matrix multiplication Mi 9 9
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1 1 4 4 1

Beall 10 f 11 9 101 1 01 411 01

observer ok
114g in b e p



11401 9 1101 98 11411 9 10 11 89

then Metacritic g m if tiny
This makes multiplication easier Noneed to remembermatrix
multiplication rules
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