Exercise

Verify that Pauli X is a Hermitian operator and compute its eigenvalues

and eigenvectors.
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Exercise

Pasis |x?
e Cyclic property: Show that Tr LM = Tr ML. T (A) > isl; Lx A7

(o Show that Tr A is independent of the basis of A.D{7= Ubd :‘?EA{I.ZS‘:S
] L‘Za;;\ L “X&‘ "1=sz MALU&)OU

2, 1A
Te(n) =2 Z Lig My <m Xy laxXe|w?
)

:zx(;d JAU|X7

" /.L‘L o =2?Y<xlaut/*|x>
=2 Ly Mo
T s My T é/
19 —
Saum €

TY'(NL\"‘?‘.EZ HfLLL“& miz T
b st Tnk Oy §
= 9, L - Sq’osi'\"mo(‘tj - ‘! ‘ \
a.o_, Mie Cem 299} 3:3 Lm& Maw\ 2



Exercise

Let |®)ap = %(|0>A ®10)g + [1)a® [1)5). Compute Tra(|®)(®|ag) and
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Exercise

There are three necessary and sufficient criteria that a matrix corresponds

to a valid description to a quantum state. Show that
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3. Tr[p] =1.
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1A hermitian matrix A satisfies AT = A.
2Eigenvalues of a positive semi-definitive matrix are real and equal to 0 or positive.







Exercise

Define purity of a quantum state as Tr[p?]. Show that unitary operations
preserve purity, i.e. a pure state never gets mapped onto a mixed state

and vice versa.
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No cloning theorem

Theorem (No-Cloning theorem)
There is no unitary operation U.qp, on Ha ® Hp such that for all

[YYa € Ha and |0)g € Hp

Ucopy(|0)a ®10)8) = "9 |) 4 @ |#) 5 (2)

for some number f(¢) that depends on the initial state |¢).

Proof: in the lecture notes



