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QTensorNet
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from gtensornetwork.gate import *

jax.numpy as np
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gnum = 64

circuit = gtensornetwork.circuit.Circuit(gnum)

xtrain, ytrain, xtest, ytest = generate binary mnist(®, 1, 1000, 200, 8, 8)

gxtrain = gtensornetwork.util.dtoq miles(xtrain)
gxtest\= gtensornetwork.util.dtoq miles(xtest)

for i\in\range(gnum):
cirguit.set init state(gtensornetwork.components.State([i], None, train_idx=1i))

@7 — % = %fi @DEFT—REEFEY F2XRMHITS




QTensorNetd {EH G 0 — — 9

10) — o

| RFETAY | MYAA
\v,

U(X) U

0) — —

KREEEBOVEVERIRFRBELTHD. 0 L

def complex gate():
Rz0 = RZ(9,0)
Ryl = RY(9,0)
Rz2 = RZ(9,9)
Rz3 = RZ(1,0)
Ry4 = RY(1,0)
Ry5 = RZ(1,9)

CNOT6 = CNOT([0,1]) »
U gate = combine_gates([Rz@, Ryl, Rz2, Rz3, Ry4, Ry5, CNOT6])
return U_gate ®F vty b7 —oEEERAWT
[EE&% BEIRYICHEER T 5.
cgate = complex gate()

gtensornetwork.ansatz.TTN([1 for 1 in range(gnum)], gate input _num=2,
gate output num=1, gate func=cgate.func, gate params_num=6)

layer

circuit.append layer(layer)
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m _tensor = np.array([[1, @], [9, ©]])
measurementl = gtensornetwork.components.Measurement(None, m tensor)
circuit.add measurement(measurementl)

circuit.show circuit structure()

optimizer = gtensornetwork.optimizer.Adam(lr=0.01) < @optimizerz #{&

circuit.classify(gxtrain, None, ytrain, qgxtest, None, ytest,
optimizer=optimizer, epoch=50, batch size=20)
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compling loss and grad function......
time: 155.46103143692017

compiling accuracy

function

time: 98.16039061546326
initial loss: 500.0056288987398

initial train_acc:

0.4985

initial test_acc: 0.5125

optimization

start

1 loss: 438.24718037690036 train_accuracy: 0.725 test accuracy: 0.7075 elapsed time for epoch: 20.358287811279297
6578997867182 train_accuracy: 0.782 test accuracy: 0.77 elapsed time for epoch: 17.6671085357666

loss: 318.

loss: 264.46283615425637 train_accuracy: 0.822 test accuracy: 0.7925 elapsed time for epoch: 24.415674686431885

2
3 loss: 289.9908798709512 train_accuracy: 0.805 test_accuracy: 0.7925 elapsed time for epoch: 17.785913543701172
4
5

loss: 243.79993093297526 train_accuracy: ©.8435 test accuracy: 0.8175 elapsed time for epoch: 17.578953504562378

48 loss: 222.65169605513802 train_accuracy: 0.847 test accuracy:
49 loss: 221.93629252619576 train_accuracy: ©.859 test_accuracy:

8.83 elapsed time for epoch: 17.471848011016846
0.835 elapsed time for epoch: 17.76170563697815

50 loss: 222.5268678564462 train_accuracy: 0.8575 test accuracy: 0.835 elapsed time for epoch: 17.947643995285034

optimization
optimization time:
whole elapsed time:

end
1356.517373085022 [sec]
1616.1389956474304
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64qubit 262.32 30.26 37.22
256qubit 253.29r\ 15.47 20.19
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FEEDOT AT —ZADEEK “R.(OHR(OIHR. () S48 O ER4Y
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64qubit 82.56% 99.56% 99.31%

256qubit 87.5% 100% 99.75%
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