MAT3420 2024, Exercises week 7, to be discussed Friday 16 February

Exercise 1. Consider a 2-qubit state (a unit vector in a composite
system C? ® C?) given in the form

|©) = 700 ]00) + 701 |01) + 10 [10) 4+ 711 |11)

for complex scalars Yoo, Vo1, 710, Y11 satisfying |vool® + [Yo1|* + |10/ +
[711|*> = 1. Prove that |¢) is a product state in the form

(@0 ]0) + a1 [1)) ® (B0 [0) + f1 [1))

if and only if vp0v11 = Y01710. Hint: to prove the condition is suffi-
cient, try to express the 7’s as products of «;’s and f3;’s for suitable
choices, and use that you may multiply a complex number by ¢ with-
out changing its modulus, where ¢ is the imaginary complex number in
C and 6 is an angle in [0, 27).

Exercise 2. Compute the reduced density operator p? for the Bell
state in equation (3.5.20) in [1].

Exercise 3. Exercise 3.5.4 (a) in [1].
Exercise 4. Exercise 4.2.1 in [1].
Exercise 5. Exercise 4.2.4 in [1].

Exercise 6. Exercise 4.2.5 in [1].
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