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1. % matplotlib inline

2. from giskit import QuantumCircuit, ClassicalRegister, QuantumRegister
3. from giskit import execute

4. from giskit import Aer

5. from giskit import IBMQ

6. from math import pi

7. import numpy as np

8. from giskit. tools. visualization import plot histogram
9. circuit = QuantumCircuit(2,2)

10.

11. #4—1%

12. circuit.ry(1.939,1)

13.

4. #2H -8

15. circuit.x(1)

16. circuit.cry(1.571,1,0)

17. circuit.x(1)

18.

19. #H=%

20. circuit.cry(0.490,1,0)

21.

22, #ll&

23. circuit.measure(0,0)

24. circuit.measure(1l,1)

25.

26. = ozl gl

27. circuit.draw(output = 'mpl')

28. backend = Rer. get backend( 'gasm simulator')

29. job sim = execute(circuit, backend, shots = 20000)
30. sim result = job sim.result()

31.

32, #4l g A El

33. measurement result = sim result.get counts(circuit)
34. plot histogram(measurement result)
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1. % matplotlib inline

2. from giskit import QuantumCircuit, ClassicalRegister, QuantumRegister
3. from giskit import execute
4. from giskit import Aer

5. from giskit import IBMQ

6. from math import pi

7. import numpy as np

8. from giskit. tools. visualization import plot histogram
9.

10. circuit = QuantumCircuit(3, 3)
11.

12. #%5E—4%

13. circuit.x(2)

14. for i in range(3):

15. circuit. h(1i)

16.

17. #%_-4%

18. circuit.ccx(0,1,2)

19.

20. #HE=HF

21. for i in range(2):

22. circuit. h(1i)

23. for i in range(2):

24. circuit. x(1)

25. circuit.cz(0,1)

26. for i in range(2):

27. circuit.x(1i)

28. for i in range(2):

29. circuit. h(1i)

30.

31, #HEE

32. circuit.measure(0,0)

33. circuit.measure(l,1)

34.

35.  #oathlZ EE

36. circuit.draw(output = 'mpl')
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37. Dbackend = Aer. get_backend( 'gasm simulator')

38. job sim= execute(circuit, backend, shots = 20000)

39. sim result= job sim.result()

40.

41. = 4Hg5 R

42. measurement result = sim result.get counts(circuit)
43. plot_histogram(measurement result)
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1. % matplotlib inline

2. from giskit import QuantumCircuit

3. from giskit import execute

4. from giskit import IBMQ

5. from giskit. tools. visualization import plot_histogram
6. import math

7.

8. circuit = QuantumCircuit(4, 4)

9.

10. #E—¥%

11. circuit.x(1)

12. circuit.x(3)

13.

14. =5 F~ R, F RS aft_rotations

15. circuit.barrier()

16. def gft rotations(circuit, n, nu):

17. ifn == 0:

18. return circuit

19. n—=1

20. nut=1

21. circuit.h(3 —n)

22. for qubit in range(n):

23. circuit.cul (math. pi/2 %% (qubit + 1), qubit+nu, 3 —n)
24. circuit. barrier()

25. gft rotations(circuit, n, nu)

26. = A KA gft_rotations

27. qgft_rotations(circuit,4,0)

28.

29. #HEAY

30. circuit.swap(0,3)

31. circuit.swap(1,2)

32.

33.  EotlakiE

34. circuit.draw(output = 'mpl', plot barriers = False)
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1. % matplotlib inline
2. from giskit import QuantumCircuit
3. from giskit import execute
4. from giskit import IBMQ
5. from giskit. tools. visualization import plot histogram
6. import math
7.
8. circuit = QuantumCircuit(4, 3)
9.
10, #H—L: #rAflsg
11. circuit.x(3)
12.
13. #5%E_%
14. circuit. barrier()
15. for qubit in range(3):
16. circuit. h(qubit)
17.
18.  #HE =00 ZEVHRAIE
19. repetitions = 1
20. for counting qubit in range(3):
21. for i in range(repetitions):
22. circuit.cul (math. pi/4, counting qubit, 3);
23. repetitions % = 2
24.
25.  HHIUD Bl E AR
26. def gft dagger(gc, n):
27. for qubit in range(n//2):
28. gc. swap(qubit, n— qubit —1)
29. for j in range(n):
30. for m in range(j):
31. gc. cul ( — math. pi/float(2 ** (j—m)), m, j)
32. ge. h(5)
33. circuit.barrier()
34. gft dagger(circuit, 3)
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35.

36. =&

37. circuit.barrier()

38. for n in range(3):

39. circuit. measure(n,n)

40.

41.  #oxil gl

42. circuit.draw(output = 'mpl', plot barriers = False, fold= — 1)
43. Dbackend = Aer.get backend('gasm simulator')

44. job sim = execute(circuit, backend, shots=8192)

45. sim _result = job sim.result()

46.

47. 44 RRE

48. measurement result = sim result.get counts(circuit)
49. print(measurement result)

50. plot histogram(measurement result)
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1. % matplotlib inline
2. from giskit import QuantumCircuit, ClassicalRegister, QuantumRegister
3. from giskit import execute
4. from giskit import BasicAer
5. from giskit import IBMQ
6. from math import pi
7. from giskit. tools. visualization import plot histogram
8. from giskit import Aer
9.
10. circuit = QuantumCircuit(5,5)
11.
12, #H—: AR, b & IR0 T8 SN
13. def U():
14. circuit = QuantumCircuit(2)
15. circuit. h(0)
16. circuit.cry(pi/2,0,1)
17. circuit.x(0)
18. circuit.cry( —pi/2,0,1)
19. circuit.x(0)
20. circuit. h(0)
21. circuit = circuit.to gate()
22. circuit.name = "U"
23. return circuit
24.
25. circuit.append(U(),[1+ 3 for i in range(2)])
26.
27. #HE %
28. circuit.barrier()
29. for i in range(3):
30. circuit. h(1)
31.
32, X RE R HEAT Q ITTHRAE
33. def Q():
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

EFPythoniEigFf X!

circuit = QuantumCircuit(2)

circuit. z(0)

circuit. append(U(). inverse(),[1 for i in range(2)])
circuit.x(1)

circuit.x(0)

circuit.cz(0,1)

circuit.x(0)

circuit.x(1)

circuit. append(U(),[1 for 1 in range(2)])
circuit = circuit.to_gate()

circuit.name = "Q"

c U = circuit.control()

return c_U

for i in range(3):
for j in range(2 %% i) :
circuit. append(Q(),[1i] + [m+ 3 for m in range(2)])

F 55 =00 el L R
def gft dagger(n):
gc = QuantumCircuit(n)
for qubit in range(n//2):
gc. swap(qubit, n— qubit—1)
for j in range(n):
for m in range(j):
qc.cp( — pi/float(2 % (j—m)), m, J)
qc. h(3)
gc.name = "QFT' "
return gc

circuit. append(gft dagger(3),[i for i in range(3)])

= 0 &
for i in range(3):
circuit. measure(i, i)

23 1 £k R

circuit. draw(output = 'mpl', plot barriers = False, fold= —1)
backend = Aer.get backend('gasm simulator')

job_sim = execute(circuit, backend, shots = 8192)

sim_result = job_sim.result()
measurement result = sim result.get counts(circuit)
& 22l 45 2R &

print(measurement result)
plot_histogram(measurement result)
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A
Lay P+l a, IP=1, b, [P +]b, 1" =1
TS5 AR 3. 25 245 AR B 32 Mt 5 v

T S T T R TR S T

,,,,,,,,,,,,,,,,,

3.25 ZHZHNKHNEFLEE

R R 7 g =100 [0) [0y, H o —A4~[0) J& 4 B i 7 LU e, J5 A4~ 10 43 5
MR RTE ),
B HHU TV ITMERTE S =8RSS O b)) P iH
| o AL A
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1. % matplotlib inline
2. from giskit import QuantumCircuit
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from giskit import execute
from giskit import IBMQ
from giskit. tools. visualization import plot histogram

circuit = QuantumCircuit(3, 3)

#5824 BFEH%
10. circuit.h(1)
11. circuit.x(2)

13. #4% —"J4: swap - test
14. circuit.barrier(0,1)
15. circuit.h(0)
16. circuit.cswap(0,1,2)
17. circuit.h(0)
18. circuit.barrier(0,1)

19.

20.  #iHE

21. circuit.measure([0],[0])
22.

23. =l

24. circuit.draw(output = 'mpl')
25. IBMQ.enable account( 'token')
26. my provider = IBMQ.get provider()

27. Dbackend = my provider.get backend('ibmg gasm simulator')
28. job_sim = execute(circuit, backend, shots=1024)

29. sim result = job sim.result()

30.

31, = HgiRA

32. measurement result = sim result.get counts(circuit)

33. plot histogram(measurement result)
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1. % matplotlib inline

2. from giskit import QuantumCircuit, ClassicalRegister, QuantumRegister
3. from giskit import execute

4. from giskit import Aer

5. from giskit import IBMQ

6. from math import pi

7. from giskit. tools. visualization import plot histogram
8.

9. circuit = QuantumCircuit(2,2)

10.

11. #5E—%

12. circuit.h(0)

13.

14. H#E X

15. circuit.cry(0.090,0,1)

16. circuit.x(0)

17. circuit.cry(2.452,0,1)

18. circuit.x(0)

19.

20. EHE=H

21. circuit.h(0)

22.

23. £

24. circuit.measure(0,0)

25.

26. =4zl Ll

27. circuit.draw(output = 'mpl')

28. backend = Aer. get_backend( 'gasm_simulator')

29. job_sim = execute(circuit, backend, shots = 20000)
30. sim result = job sim.result()

31.

32, #otlg R

33. measurement result = sim result.get counts(circuit)
34. plot histogram(measurement result)
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% matplotlib inline

from giskit import QuantumCircuit, ClassicalRegister, QuantumRegister
from giskit import execute

from giskit import Aer

from giskit import IBMQ

from math import pi

from giskit. tools. visualization import plot_ histogram

circuit = QuantumCircuit(4,4)

%% fil&[b>
circuit. x(3)
circuit. barrier(0,1,2,3)

#5520 MALAG TSR ARAE (A

circuit. h(1)

circuit. h(2)

circuit.ul(3 % pi/4,1)
circuit.cu3( - pi/2, — pi/2,pi/2,1,3)
circuit.cx(2,3)

circuit. swap(1,2)

circuit. h(1)
circuit.cul( - pi/2,2,1)

circuit. h(2)

£55 = REAEHEUR

circuit. swap(1,2)

£ A7 15 0 B W R AE 1 B2 B2 5l B = A
circuit. cry(pi/16,2,0)

circuit. cry(pi/32,1,0)

# X 2.3.4 & F AR i 21 28

circuit. swap(1,2)

£ 550

circuit. h(2)

circuit. cul(
)

circuit. swap(1,2)

pi/2,2,1)
circuit. h(1

circuit.cx(2,3)
circuit.cu3( - pi/2,pi/2, —pi/2,1,3)
circuit.ul( — 3 * pi/4,1)

circuit. h(1)

circuit. h(2)

circuit. barrier(0,1,2,3)

= I
circuit. measure(3,3)
circuit. measure(0,0)



50. = 4l 2%l

51. circuit.draw(output = 'mpl', plot barriers = False)
52. backend = Aer. get_backend( 'gasm_simulator')

53. job_sim= execute(circuit, backend, shots =200000)
54. sim_result = job sim. result()

55.

56. =43l A5 R

57. measurement result = sim result.get counts(circuit)
58. plot histogram(measurement result)
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