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Exercise 1: Consider the Hamiltonian of three spins (N = 3) quantum Ising model
given by:
H:0f®a§+0§®0§+0§®0‘f—|—h<0f—|—0§+0§)

Since dim(H) = 8, use exact diagonalization and compute ground state energy for

various h.
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Exercise 2: Calculate the trace of product of four random 3 x 3 matrices using einsum
and check that the result agrees with that obtained from np.trace and np.dot.

You can construct random matrices using: A = np.random.rand(3,3)
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Exercise 3: Compute the rank-four tensor A,4,, which is equal to B;;xCjigr Dikab using
NCON where all indices run from 1---3. Draw a tensor diagram of this contraction.

You can choose the tensors to be random like before.
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