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2.1 eDSL in Python
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2.3 Back-ends
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e Hardware back-end: IBM$9 Quantum Experience
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e Emulation of quantum circuits: high-level shortcuts
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<FE 1> ProjectQ oA code

from projectq import MainEngine
from projectq.ops import H, Measure

# create a main compiler engine
eng= MainEngine()

# allocate one qubit
x1=eng.allocate_qubit()

# put it in superposition

H I x1

# measure & flush
Measure | x1
eng.flush()

# print the result:

print("Measured: {}".format(int(x1)))
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from projectq.ops import H, CNOT
def create_bell_pair(eng):
bl = eng.allocate_qubit()
b2 = eng.allocate_qubit()
H | bl
CNOT | (b1, b2)
return bl, b2
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B AdAE BaE AelE 82 HAnIt bssa,
e Zzeeolgoly $442 AFHAE 4 A meta

dEL] 7e s ANgt
e Loop
A FA 327 54 A ey RES vHE
Abgo] ot A9 Fgir)
‘with Loop(eng, num):’
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<FE 3> 8% carry-sum adder

from projectq.ops import H, Measure , X, All, ControlledGate, CNOT
from projectq import MainEngine

from projectq.backends import CircuitDrawer

System_signal=1

result = 0

tens = 1

Bit = input("if you want 5 bit's adding, you should entered '5’ :ninput Bits: ")

Adder = input("n!!!'TIP!!! n ex) if you wanted add 5 bits and then you want adder’s value
is 3 *n-> you should enter 00011\nThe adder’s value? : ")

Num = input("\nWhat's the number you want to add to the adder [{}>\nPut it in line with
the Bits you entered:nNumber : ".format(Adder))

Num_length = len(Num)
Adder_length = len(Adder)

if Num_length == Adder_length :
for i in range(Num_length):
if ((Numli] != "0") and (Numli] != "1")) :
print("\nyou didn’t entered Number's 'bit’ (consisting of 0 or 1)")
System_signal=0
break
elif ((Adder[i] != "0") and (Adderli] != "1")) :
print("\nyou didn't entered Adder's 'bit" (consisting of 0 or 1)")
System_signal=0
break
else :
print("\nYou didn’t fit the bits of the value of Adder and Number.”)
System_signal=0

drawing_circuit = CircuitDrawer()
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eng=MainEngine(drawing_circuit)
#eng = MainEngine()
qureg = eng.allocate_qureg(1+Num_length*3)

for i in range(Num_length):
if Numli] == "1" :
X | qureg[2+(Num_length-i-1)*3]
for i in range(Adder_length):
if Adder[i] == "1":
X | qureg[1+(Num_length-i-1)+3]

def Carry(eng, qureg, sequence) :
ControlledGate(X, 2) | (qureg[sequence=3+1], qureg[sequence*3+2], qureg[sequence*3+3])
CNOT | (quregl[sequence*3+1], qureg[sequence*3+2])
ControlledGate(X, 2) | (qureglsequence=3], qureglsequence*3+2], qureglsequence*3+3])
return qureg

def Suml(eng, qureg, sequence) :
CNOT | (qureg[(Num_length-sequence)*3-2], qureg[(Num_length-sequence)*3-1])
CNOT | (qureg[(Num_length-sequence)*3-3], qureg[(Num_length-sequence)*3-1])
return qureg

def Inverse_Carry(eng, qureg, sequence):
ControlledGate(X, 2) | (quregl[sequence*3], qureglsequence*3+2], quregl[sequence*3+3])
CNOT | (qureg[sequence*3+1], qureg[sequence#3+2])
ControlledGate(X, 2) | (qureg[sequence*3+1], qureglsequence*3+2], qureg[sequence*3+3])

return qureg

if System_signal == 1:
for sequence in range(Num_length):
qureg = Carry(eng, qureg, sequence)
CNOT | (qureg[3#*Num_length-2], qureg[3*Num_length-1])
for sequence in range(Num_length):
if sequence > 0 :
Inverse_Carry(eng, qureg, Num_length-sequence-1)
Sumf(eng, qureg, sequence)
All(Measure) | qureg
eng.flush()

#print result
if System_signal == 1:
for sequence in range(1+Num_length*3):

print("{}".format( int(qureg[sequencel) ))

for i in range(Num_length):
result+=int(qureg[(i)*3+2]) * tens
tens *= 10
result += int(qureg[(i+1)*3]) * tens
print("\tadder \t\t+ \t*tnumber \t\t=>"tresult")
print(NHY> N > \ve=>4tl{)>" format(Adder, Num, result))

print(drawing_circuit.get_latex())
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