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   CO BL 
Q.1(a) Write out the equations that define the network in the given Figure 1 below. There should 

be three equations to compute the three hidden units from the inputs and two equations 
to compute the outputs from the hidden units.(Assume biases and weights correspondingly 
assuming RELU function for hidden units). 

 
 Figure 1. Shallow network. 
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Q.1(b) In Figure 1 if x1=1, x2=2 , x3=-1 , parameters from inputs to hidden units are, 
(𝜃ଵ଴, 𝜃ଶ଴, 𝜃ଷ଴, 𝜃ଵଵ, 𝜃ଵଶ, 𝜃ଵଷ, 𝜃ଶଵ, 𝜃ଶଶ, 𝜃ଶଷ,, 𝜃ଷଵ, 𝜃ଷଶ, 𝜃ଷଷ ) = (0,1, −2,1, −1,2,0,1, −1,2,0,1) and from 
hidden to output units  are,  
∅ = (𝜑ଵ଴ , 𝜑ଶ଴ , 𝜑ଵଵ, 𝜑ଵଶ, 𝜑ଵଷ , 𝜑ଶଵ, 𝜑ଶଶ, 𝜑ଶଷ) =(1,0,1,2,-1,0,-1,1). 
 find the outputs y1 and y2 .(Assuming RELL for each hidden units). 
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Q.2(a) Write out the equations for a deep neural network that takes Di = 5 inputs, Do = 4 outputs 

and has three hidden layers of sizes D1 = 20, D2 = 10, and D3 = 7, respectively. What are 
the sizes of each weight matrix Ω• and bias vector β•? 

[5] 3 II 

Q.2(b) Derive the loss function for multiclass classification problems. [5] 2 I 
     

Q.3(a) Illustrate the concept of Parameter initialization and explain the He initialization. [5] 3 II 
Q.3(b) Explain  the Gradient descent and Stochastic gradient descent method. Differentiate the 

difference between them with example. 
[5] 3 I 

     
Q.4(a) Show that the weight decay parameter update with decay rate λ:  

𝜙 = (1 − 𝜆)𝜙 − 𝛼
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, 

 on the original loss function L[ϕ] is equivalent to a standard gradient update using L2 
regularization so that the modified loss function 𝐿[𝜙]෫ is: 

                                 𝐿[𝜙]෫ = 𝐿[𝜙] +
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where ϕ are the parameters, and α is the learning rate. 
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Q.4(b) What are the sources of errors?. Suggest and elaborate  the methods to reduce the errors. [5] 4 I 
     

Q.5(a) Explain and demonstrate the notion of invariance and equivariance using an example. [5] 5 II 
Q.5(b) Explain the following with example: 

(i) Padding 
(ii) Kernel size 
(iii) Stride 
(iv) Dilation. 
(v) Parameter sharing in convolutional layers 

[5] 5 III 
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