
Oxford-Moscow Quantum Club

Assignment 0

COMPLEX NUMBERS.

� If you are not familiar with complex number basis, study them, using e.g. the following Khan
Academy units:

– Algebra 2: Complex numbers;

– Precalculus: Complex numbers

– Precalculus (Eureka Math/EngageNY) Complex numbers and transformations (Topic B,
Lessons 13-19)

and solve the quizzes therein.

Problem 1. Problem 1 from Oxford Mathematical Methods homework.

Problem 2. Problem 2 from Oxford Mathematical Methods homework.

Problem 3. Problem 3 from Oxford Mathematical Methods homework.

Problem 4. Problem 4 from Oxford Mathematical Methods homework except(viii).

� Read more about complex exponentials e.g. in MIT Open Courseware andWilliam Stein’s notes.

Problem 5. Use complex exponentials to show that

a) sin(x+ y) = sinx cos y + cosx sin y;

b) cos(x+ y) = cosx cos y − sinx sin y

Problem 6. Problem 5 from Oxford Mathematical Methods homework (de Moivre’s theorem is
simply that (cosx+ i sinx)n = cosnx+ i sinnx).

Problem 7. Problem 6 from Oxford Mathematical Methods homework.

Problem 8. Problem 7 from Oxford Mathematical Methods homework.
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https://www.khanacademy.org/math/algebra2/x2ec2f6f830c9fb89:complex
https://www.khanacademy.org/math/precalculus/x9e81a4f98389efdf:complex
https://www.khanacademy.org/math/engageny-precalc/precalc-1
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf
https://ocw.mit.edu/courses/mathematics/18-03sc-differential-equations-fall-2011/unit-i-first-order-differential-equations/complex-arithmetic-and-exponentials/MIT18_03SCF11_s6_7text.pdf
https://wstein.org/edu/winter06/20b/notes/html/node30.html
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf
https://users.physics.ox.ac.uk/~lvovsky/yr1maths/MT/MT%201%20complex0.pdf

