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Example 1

x = tf.Variable(2.0)
y = tf.Variable(3.0)

with tf.GradientTape() as t:
  y_sq = tf.math.tanh(y**2)
  z = x**2 + y_sq

grad = t.gradient(z, {'x': x, 'y': y})

print('dz/dx:', grad['x'])  # 2*x => 4
print('dz/dy:', grad['y'])
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Example 2

x = tf.Variable(1.0)  # Create a Tensorflow variable initialized to 
1.0

with tf.GradientTape() as t2:
  with tf.GradientTape() as t1:
    y = x * x * x

  # Compute the gradient inside the outer `t2` context manager
  # which means the gradient computation is differentiable as well.
  dy_dx = t1.gradient(y, x)
d2y_dx2 = t2.gradient(dy_dx, x)

print('dy_dx:', dy_dx.numpy())  # 3 * x**2 => 3.0
print('d2y_dx2:', d2y_dx2.numpy())  # 6 * x => 6.0
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Example 3
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Example 3

w = tf.Variable(tf.random.normal((7, 2)), name='w')
b = tf.Variable(tf.zeros(2, dtype=tf.float32), name='b')
x = [[1.,2.,3.,4.,5.,6.,7.]]
print(x[0:5])
with tf.GradientTape(persistent=True) as tape:
  h = x @ w + b
  y = tf.math.tanh(h)
  loss = tf.reduce_mean(y**2)
[dl_dw, dl_db] = tape.gradient(loss, [w, b])
print(w.shape)
print(dl_dw.shape)
print(dl_dw[0,:])
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Example 4
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Example 4
x = tf.random.normal([7, 7])

layer = tf.keras.layers.Dense(10, activation=tf.nn.relu)
with tf.GradientTape() as t2:
  # The inner tape only takes the gradient with respect to the input,
  # not the variables.
  with tf.GradientTape(watch_accessed_variables=False) as t1:
    t1.watch(x)
    y = layer(x)
    out = tf.reduce_sum(layer(x)**2)
  # 1. Calculate the input gradient.
  g1 = t1.gradient(out, x)

  # 2. Calculate the magnitude of the input gradient.
  g1_mag = tf.norm(g1)

# 3. Calculate the gradient of the magnitude with respect to the 
model.
dg1_mag = t2.gradient(g1_mag, layer.trainable_variables)
print('dg1_mag:', dg1_mag)


