
Pattern Recognition 2018-2019  
Example exam questions for Deep Learning  
 

1) a) Define the formula of the hidden node 𝑧𝑧𝑘𝑘,𝑖𝑖 for a deep neural network in a forward pass 
given the figure below. 𝑚𝑚 is the number of input nodes, 𝑧𝑧𝑘𝑘,𝑖𝑖 is the value of the hidden node 
at the hidden layer k and 𝑑𝑑𝑘𝑘 is the number of nodes in layer 𝑘𝑘. 
 

 
Answer: Slide number 13 - NN lecture week 49A 
 
b) How do you define the loss function 𝐽𝐽(𝜃𝜃) given you have 𝑛𝑛 pairs of training samples for the 
input 𝑥𝑥 and output 𝑦𝑦? See the figure below. Which type of loss function is appropriate for this 
problem and why? Write down the formula of the loss function. 
 

 
Answer hint: Slide number 19 - NN lecture week 49A 
 

2) a) What are the three modes of gradient descent used for training deep neural networks? 
Write the pseudocode for each one and explain the differences between them? 

Answer: Slide number 26, 38, 39, 40, 41, 43- NN lecture week 49A 

b) Explain the terminology: number of iterations, batch size, mini-batch, epoch.  

Answer hint: Slide number 42 - NN lecture week 49A 

 

 

 



c) Explain how the backpropagation algorithm works using the chain rule based on the figure 
given below. How does a small change in weight 𝜃𝜃2 affect the final loss 𝐽𝐽(𝜃𝜃) ? 

 

Answer hint: Slide number 28-32 - NN lecture week 49A 

3) You have given a CNN with several layers as below. Given an image with size 227x227x3, can 
you define what is the output volume size and the total number of parameters after the first 
and second layer? And what are the total number of parameters in these layers? Explain how 
you derived your calculations.  
 
Input: 227 x 227 x 3 
First layer (CONV1): 96 11x11 filters are applied at stride 4 
Second layer (POOL1): 3X3 filters applied at stride 2 
 
Answer hint: Slide number 62-68 – CNN lecture 50A 
 

4) a) Recurrent neural networks are used to model sequential problems. Can you draw the 
computational graph of a recurrent neural network for a video classification problem (many-
to-many architecture) including the input variables 𝑥𝑥𝑡𝑡, hidden variables ℎ𝑡𝑡, output variables 
𝑦𝑦𝑡𝑡  , parameters 𝑊𝑊, the state function 𝑓𝑓𝑊𝑊, loss function 𝐿𝐿𝑡𝑡 and total loss function 𝐿𝐿 ( 𝑡𝑡 indicates 
time). Define the formula of ℎ𝑡𝑡 and 𝑦𝑦𝑡𝑡. 
 
Answer hint: Slide number 22 and 26 - RNN lecture week 2B 

b) Why are neural networks hard to train and what is the advantage of gated cells (e.g. LSTM 
and GRU) with respect to plain recurrent neural networks? Explain intuitively.  

Answer hint: (Slide number 74-79 (the problem of vanishing gradients) and slide number 84-
91 (how gated units help for that) - RNN lecture week 2B) 

c) Draw the figure of a GRU unit and write down the formula to calculate values inside this 
unit? Define each of the variables (Based on the slides of Andrew NG). What is the difference 
between GRU and LSTM. Explain intuitively. 

Answer Hint: YouTube videos of Andrew NG on GRU and LSTM  

GRU: https://www.youtube.com/watch?v=xSCy3q2ts44  
LSTM: https://www.youtube.com/watch?v=5wh4HWWfZIY  

 

Note: There will be 1 or 2 exam questions on the deep learning part, with each question 
being around 10 points.  

https://www.youtube.com/watch?v=xSCy3q2ts44
https://www.youtube.com/watch?v=5wh4HWWfZIY

