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import paddle
from paddle import fluid
print(fluid.is compiled with cuda())
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place = fluid.CUDAPlace(0)
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import os

from numpy import concatenate

from numpy import pi as PI

from numpy import savez, zeros

from paddle import fluid

from paddle.complex import matmul, transpose
from paddle quantum.circuit import UAnsatz

import matplotlib.pyplot as plt

import numpy

from paddle quantum.VQE.chemistrysub import H2 generator
from time import time

Hamiltonian, N = H2 generator()

def U theta(theta, Hamiltonian, N, D):

Quantum Neural Network

# BRETIITHE/ NEREVRNE FHENE

cir = UAnsatz(N)

# NBR {R y + CNOT} HEIRIEIR
cir.real entangled layer(theta[:D], D)

# WE&RE—% R y Fel)
for i in range(N):
cir.ry(theta=theta[D][i][0], which qubit=i)

# EFHEMBERERIANYRS |0000>E

cir.run_state_vector()

# TEAERBHENIHEE
expectation val = cir.expecval(Hamiltonian)

return expectation_ val

class StateNet(fluid.dygraph.Layer):

Construct the model net

def init (self, shape, param attr=fluid.initializer.Uniform(
low=0.0, high=2 * PI), dtype="float64"):
super (StateNet, self). init ()

# #)iaft theta SEIIR, HM [0, 2*pi] KNI DHHKIETHIAE
self.theta = self.create parameter(
shape=shape, attr=param attr, dtype=dtype, is bias=False)
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54 # TE XK R E AN F ) E A H

55 def forward(self, Hamiltonian, N, D):

56 # TTEIRKRR L/ HARE

57 loss = U_theta(self.theta, Hamiltonian, N, D)
58

59 return loss

60

61 ITR = BB RIERE

80 #
62 LR = 0.2 # iBBFIER
63 D = 2 # IRESFHEINEPEEITEEIRIORE Depth

REFEMCPUIIL, NiEfT TEHAER:

1 # 0 RER%RSHOMIGPU
2 place gpu = fluid.CUDAPlace(0)
3 with fluid.dygraph.guard(palce gpu):
4
5 # WEMBISEERE
6 net = StateNet(shape=[D + 1, N, 1])
7
8 # —RRE, FAIFIFAAdanfl it 28RIREIEITIFRIULEL
9 # HARIRET A B SGDEE 2RMS prop.
10 opt = fluid.optimizer.AdamOptimizer (
11 learning rate=LR, parameter list=net.parameters())
12
13 # ICRMAER
14 summary iter, summary loss = [], []
15
16 # MALEER
17 for itr in range(l, ITR + 1):
18
19 # BIEEREITERKEE
20 loss = net(Hamiltonian, N, D)
21
22 # ESENEIT, REEERIVETRRER
23 loss.backward()
24 opt.minimize(loss)
25 net.clear gradients()
26
27 # BEFER
28 summary loss.append(loss.numpy())
29 summary iter.append(itr)
30
31 # FTENZS
32 if itr % 20 == 0:
33 print("iter:", itr, "loss:", "%.4f" % loss.numpy())
34 print("iter:", itr, "Ground state energy:",
35 "$.4f Ha" % loss.numpy())
36

37



MRE(ERCPUYILZ, Nz FERIER:

1 # RfER cpu
2 place cpu = fluid.CPUPlace()
3 with fluid.dygraph.guard(place cpu):
4
5 # WEMBISHNERE
6 net = StateNet(shape=[D + 1, N, 1])
7
8 # —REKiR, BRI FBadanfil it 33 RIRGHE T IFAIULER
9 # HARRET A SGDEE £RMS prop.
10 opt = fluid.optimizer.AdamOptimizer (
11 learning rate=LR, parameter list=net.parameters())
12
13 # ICRMAER
14 summary iter, summary loss = [], []
15
16 # MAEER
17 for itr in range(l, ITR + 1):
18
19 # BIAEREIT EMRKRER
20 loss = net(Hamiltonian, N, D)
21
22 # ENSENEIT, REEERIVETRRER
23 loss.backward()
24 opt.minimize(loss)
25 net.clear gradients()
26
27 # BEFNILER
28 summary loss.append(loss.numpy())
29 summary iter.append(itr)
30
31 # FTENZS
32 if itr & 20 == O:
33 print("iter:", itr, "loss:", "%$.4f" % loss.numpy())
34 print("iter:", itr, "Ground state energy:",
35 "$.4f Ha" % loss.numpy())
1 iter: 20 loss: -1.0669
2 iter: 20 Ground state energy: -1.0669 Ha
3 iter: 40 loss: -1.1129
4 iter: 40 Ground state energy: -1.1129 Ha
5 iter: 60 loss: -1.1163
6 iter: 60 Ground state energy: -1.1163 Ha
7 iter: 80 loss: -1.1172
8 iter: 80 Ground state energy: -1.1172 Ha
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