
• 18.22 (FIXME) Suppose you have a neural network with linear 
activation functions. That is, for each unit the output is some constant 
c times the weighted sum of the inputs.

• Assume the network has one hidden layer. For a given assignment 
of the weights w, write down equations for the value of the units in 
the output layer as a function of w and the input layer x, without any 
explicit mention of the output of the hidden layer. Show that there is 
a network with no hidden units that computes the same function.

• Repeat the previous calculation, but this time for a network with any 
number of hidden layers.





• 18.23 (FIXME) Suppose that the training set contains only a single 
example, repeated 100 times. In 80/100, the output value is 1; in 
20/100 the output is 0. What will a backpropagation algorithm predict 
for this example, assuming that it reaches the global optimum? (Hint: 
to find the global optimum, differentiate the error function and set it to 
zero)





• 18.25 (FIXME) Consider the problem of separating N data points into 
positive and negative examples using a linear separator. Clearly, this 
can always be done for N=2 points on a line of dimension d=1, 
regardless of how the points are labeled of where they are located 
(unless the points are in the same place).

• Show that it can always be done for N=3 points on a plane of d=2, 
unless they are collinear.

• Show that it cannot always be done for N=4, d=2.

• Show that it can always be done for N=4, d=3, unless they are 
coplanar.

• Show that it cannot always be done for N=5, d=3.





• (FIXME) Define these variables:

• F = had the flu

• S = had the flu shot

• Assume:

• P(F) = 0.75

• P(S) = 0.5

• P(F|S) = 0.1

• Given that you find out that someone had the flu, what is the 
probability that they had the flu shot?



• (FIXME) Consider the following Bayes net, where all values are 
Boolean-valued. 

• What is the probability that A and B are true but C and D are false?
• What is the probability that B is true, A is false and D is true?
• What is the probability that B is true given that A is false and D is true?



• (FIXME) Consider the following training examples, where four 
Boolean-valued variables (X1 - X4) are used to predict a Boolean-
valued output (Y):
• 0 1 1 0 — 1
• 1 0 1 0 — 0
• 1 0 0 1 — 1
• 0 1 1 1 — 0

• Which feature would be chosen as the root node of a decision tree, if 
information gain was used as the scoring function?

• Draw a single-layer perceptron for this task, initializing the weights and 
biases to -0.1. 

• Show how the weights and biases would be changed after processing 
the first training example above. Use a learning rate of 0.5.


