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# PART 1: CONFIGURATION

# IMPORTANT: Replace 'TU_TOKEN_AQUI' with your IBM Quantum token
# Only the first time - after that it is automatically saved
try:
service = QiskitRuntimeService()

print(" Account already configured"
)except

service = QiskitRuntimeService.save_account(
channel="ibm_quantum",

token="TU_TOKEN_AQUI", # <-- PASTE YOUR TOKEN HERE
set_as_default =True,

overwrite=True

)
print(" Account set up for the first time")
# Tttt 11ttt 1T
# PART 2: CREATE THE QUANTUM CIRCUIT
# o o o o o o o o

print("\n Building quantum circuit...")

# Create a circuit with 2 qubits (to generate numbers from 6 to 3)
circuit = QuantumCircuit(2)

# Apply Hadamard gates - create quantum superposition

# Each qubit is now 50% in [@d and 50% in [14 simultaneously
circuit.h(®) # First qubit 1in circuit superposition.h

(1) # Second qubit in superposition

# Add measurements to collapse the
circuito.measure_all()

superposition# Visualize the
circuit print("\n Your quantum circuit:")print
(circuit.draw())
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PRINT("\N Running in local simulator...™)

# Use the Llocal simulator (on your computer)
from qiskit_ibm_runtime.fake_provider import FakelLimaV2
backend_simulado = FakelLimaV2()

# Run 1000 times

sampler = SamplerV2(backend simulado)
job_sim = sampler.run([circuit], shots=1000)
resultado_sim = job_sim.result()

# Show simulator results

print("\n Simulator results:")counts_sim
= resultado_sim[@].data.meas.get_counts()
for state, quantity in sorted(counts_sim.items()):
decimal = int(state, 2) # Convert binary to decimal
percentage = (quantity/1000)*100
print(f" State |{ state}d ({decimal number}): {quantity} times
({percentage:.1f}%)")

# Mttt Tttt
# PART 4: RUN ON REAL QUANTUM
print("\n Preparing to run on REAL quantum computer...")

# Get the least busy quantum computer
backend_real = service.least busy(
operational=True,
simulator=False,
min_num_qubits=2

)

print(f" Selected: {backend_real.name}")

print(f" - Location: {backend_real.backend _name}")

print(f" - Number of qubits: {backend real.num qubits}")
print(f" - Current queue: {backend_real.status().pending_jobs}
jobs waiting")

# Run on the real print
("\n Sending your code to the quantum computer...")
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print(" (This can take 1-5 minutes depending on the queue)")

sampler_real = SamplerV2(backend_real)
job_real = sampler_real.run([circuit], shots=1000)

# Wait for
results print(f"\n Your job ID: {job_real.job_id()}")
print(" Waiting for response from quantum hardware...™)

resultado _real = job_real.result()

print( "\n SUCCESS! REAL quantum computer results:")
counts_real = resultado_real[@].data.meas.get counts()

# Show comparison

print("\n SIMULATOR vs REAL HARDWARE COMPARISON:")
print("-" * 50)

print("Status | Simulator | Real Hardware | Difference")
print("-" * 50)

for state in ['@0', '01', '10', '11']:
sim_count = counts_sim.get(state, 0)
real_count = counts_real.get(state, 0)
difference = abs(sim_count - real_count)
decimal = int( state, 2)
print(f"|{ state}d({decimal}) | {sim_count:4d}
{real_count:4d} | {difference:3d}")

# Create comparison chart
fig, (ax1, ax2) = plt.subplots(1l, 2, figsize=(12, 5)

)# Simulator chart
states = list(counts_sim.keys())
valores_sim = list(counts_sim.values())axl.bar
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(states, valores sim, color='blue', alpha=0.7)
axl.set_title('Simulator (Perfect)')
ax1l.set_xlabel('Quantum State')
axl.set_ylabel('Measurements")
axl.axhline(y=250, color='r', linestyle='--
(250)")

ax1l.legend()

, label="Expected

# Real hardware graph

valores real = [counts _real.get(e, 0) for e in states]
ax2.bar(states, valores_real, color='green', alpha=0.7)
ax2.set_title('real quantum hardware (with noise)')
ax2.set_xlabel('quantum state')

ax2.set_ylabel('measurements’' )

ax2.axhline(y=250, color='r', linestyle="'--', label='Expected
(250)")

ax2.legend()

plt.suptitle(' Your Quantum Random Number Generator', fontsize=16)
plt.tight_layout()
plt.show()

print("\n" + "="*60)

print(" CONGRATULATIONS!")

print("="*60)

print("""You

have successfully run your first program on a real quantum
computer.

What you just did:

135

You created a quantum superposition with 2 qubits

15

You generated true quantum randomness (classically impossible)

135

You executed code on superconducting atoms at -273°C

15

You observed quantum noise in real hardware

The noise you see in the real results is not a mistake - it is the
physical manifestation of quantum decoherence, one of the biggest
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challenges of this technology.

Welcome to the age of quantum computing!

")
Step 4: Execute it!

python mi_primer_quantum.py

What will you see?

1. First: the quantum circuit visualized in ASCII

2. After: instant simulator results (perfect)

3. Then: Your Code Traveling to an IBM Lab
4. Finally: the real results with quantum noise
5

. Bonus: Graphs comparing simulator vs reality

Expected result:

Comparison between simulator vs real quantum computer.

|eod(e) | 248 | 241 | 7
|e16(1) | 251 | 259 | 8
|106(2) | 249 | 243 | 6
|116(3) | 252 | 257 | 5

What did you just actually do?

You have created a quantum generator of true random numbers. Unlike your
computer's "random" numbers (which are pseudorandom), these numbers are
fundamentally unpredictable according to the laws of quantum physics. Banks and
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crypto systems pay a lot of money for this kind of true randomness.

For the more adventurous:

Modify the number of qubits from 2 to 3 and you have numbers from 0 to 7. But beware
- each additional qubit doubles the range of possible numbers generated. With 10
qubits you would generate numbers up to 1,024. With 20 qubits, up to more than a

million.
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| hope you enjoyed your first "hello world" in quantum computing!



