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Quantum computing can be more efficient than classical computing for
many problems that have no solution with classical methods. Among the

model is widely used in the field of graph theory. The problem of finding
the shortest path can be modeled using graphs, and this problem is of great
interest due to its practical applications, such as in the movement of drones.

In this article, the problem of the shortest path is investigated and solved
using quantum adiabatic calculations. The problem is first mapped to a
Hamiltonian expression, and then the dynamics of this Hamiltonian are
studied using quantum adiabatic calculations. This model is then applied to
a problem in the movement of drones, and the results show that quantum
computing can be used effectively to solve shortest path problems in the
movement of drones.

Davoodi Yeghaneh, Hossein;. Investigation the problem of the shortest path in the movement of
drones using adiabatic quantum computing. Journal of Aerospace Defense, Journal of Aerospace
Defense, Vol. 3, Nol. 2024.
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qutip *
matplotlib. pyplot plt
numpy np

zlz2=tensor(sigmaz(),sigmaz(),geye(2),qeye(2),qeye(2),qgeye(2),qgeye(2),qgeye(2))
z1z3=tensor(sigmaz(),qeye(2),sigmaz(),qeye(2),qeye(2),qeye(2),qeye(2),qeye(2))

z2z4=tensor(qgeye(2),sigmaz(),qgeye(2),sigmaz(),qeye(2),qgeye(2),qgeye(2),qeye(2))
z3z4=tensor{geye(2),qgeye(2),sigmaz(),sigmaz(),geye(2),qgeye(2),qgeye(2),qeye(2))
z3z5=tensor(qgeye(2),qeye(2),sigmaz(),qeye(2),sigmaz(),geye(2),qgeye(2),qeye(2))

z4z6=tensor(qgeye(2),qeye(2),qeye(2),sigmaz(),qgeye(2),sigmaz(),qeye(2),qeye(2))
z4z7=tensor{(qgeye(2),qgeye(2),qeye(2),sigmaz(),qeye(2),qeye(2),sigmaz(),qeye(2))

z5z6=tensor{qgeye(2),qgeye(2),qeye(2),qgeye(2),sigmaz(),sigmaz(),qgeye(2),qgeye(2))

z6z7=tensor(qgeye(2),qeye(2),qeye(2),qeye(2),qeye(2),sigmaz(),sigmaz(),qeye(2))
z7z8=tensor{qgeye(2),qgeye(2),qgeye(2),qgeye(2),qgeye(2),qgeye(2),sigmaz(),sigmaz())

x1l=tensor(sigmax(),qgeye(2),qgeye(2),qgeye(2),qgeye(2),qgeye(2),qeye(2),qgeye(2)
x2=tensor(geye(2),sigmax(),qeye(2),qgeye(2),qeye(2),qeye(2),qgeye(2),qeye(2)
x3=tensor(geye(2),qeye(2),sigmax(},geye(2),qeye(2),qeye(2),qgeye(2),qeye(2)
x4=tensor(qeye(2),qeye(2),qeye(2),sigmax(),qgeye(2),qgeye(2),qgeye(2),qgeye(2)

xb=tensor(qeye(2),qeye(2),qeye(2),qeye(2),qeye(2),sigmax(),qgeye(2),qgeye(2)
x7=tensor(qeye(2),qeye(2),qeye(2),qeye(2),qeye(2),qeye(2),sigmax(),qgeye(2)

)
)
)
)
x5=tensor{qeye(2),qeye(2),qgeye(2),qgeye(2),sigmax(),qeye(2),qeye(2),qeye(2))
)
)
)

x8=tensor(geye(2),qgeye(2),qeye(2),qeye(2),qeye(2),qeye(2),qeye(2),sigmax()

H_B=—(x1+Xx2+x3+x4+x5+x6+x7+x8)

H_P=(z12z2+z123+2224+2z32z4+2325+242z6+2427+2526+262z7+2728)

taumax = 100.0
taulist = np.linspace(®, taumax, 100)

args = {'t_max': max(taulist)}

H_t = [[H_B, t, args : (1-t/args['t_max'])],

[H_P, t, args : t/args['t_max']]1]
psi@@=H_B.groundstate()
listi=[]
i range(256):
listl.append(0.04419417)

list2=np.array(list1)
psi@=Qobj(list2)
I

result = mesolve(H_t, psi@, taulist, [1,[],args)

rho=list(result.states[@])

psi_list = [basis(2,0) n range(9)1]
state = tensor(psi_list)
i range(75):
tl=1list(result.states[i])
j tl:

print(j*j)



