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Note: (a) All questions are compulsory.
(b)Marks are indicated against each question in square brackets ‘
(c) Use of Calculator is allowed '

Q.No ' Question Marks
Q1 Discuss the limitations of self-attention that led to the de multi-head [10]
attention and explain how multi-head attention overcomes ns by allowing

the mode! to jointly attend to information from different subspaces
Q2 a) Describe the architecture of GRU with a fign g diagram. Discuss the | [5+5]
significance of all the gates used, along with th ‘ cal equations that lead to
the calculation of the reset gate, update gates ' dden state, and final hidden-
state. :

b} Does the GRU help address th
memory in standard RNNs?

the back-propagation algorithm, The weights [10]

Q3 | Consider the following
: he network uses the sigmoid function as the

activation function.

during the foryard pass, Ghegt calculate the error term for each neuron using the back-
propagation onthm and update the parameters for one iteration.
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Q4 You are designing a Convolutional Neural Network (CNN) for image classification.
Each input image is an RGB photograph with spatial dimensions of 96 x 96, giving an
input volume of 96 x 96 x 3, The first two convolutional layers of this network are
configured as follows:

Layer 1 Layer 2
o TFilters: 12, each of size 3 x 3 o Filters: 24, each of size 5 x 5
o  Stride: 1 | Padding: 1 » Stride: 2 | Padding: 2
a) Determine the output volume (height x width x depth) produced
convolutional layer.
b) For each of the two convolutlonal layers, calculate the total ny
parameters.
; @d td the output
iefly state what
information is retained versus discarded by this operation
d) Consider the stride and padding values curre =2, padding =
2). Discuss what would happen to the spal ‘of the output, and the
computational cost of the layer, if the stridigse o 1 and the padding were
reduced to 0. In your answer, refer to how per-parameters jointly govern
the trade-off between preserving sgaual detail ontrolling the number of operations
performed, ' ‘
Qs What will happen if the bias te on in a neural network are initialized to

the followmg values before trg

[10]
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Q6

neural networks:

a) Explain how L1 and L2 regularization differ in the way they penalize large weights
in a deep meural network. Write the modified loss functions for both, and explain
geometrically why L1 regularization tends to produce sparse weight vectors while L2
regularization tends to produce small but non-zero weights. How does each method
reduce overfitting? :

b) Explain Batch Normalization as a regularization technique for deep heural networks.
Discuss how batch normalization reduces internal covariate shift and acts as an implicit
rogularizer.

¢) Discuss the following optimization-related concepts in the context of tra

e Learning Rate Scheduling — Explain the motivation bek
learning rate during {raining.
e AdaGrad Optimization Algorithm — Write the egmplete up quations
for AdaGrad. Explain how it adapts the learning diyidually for each
parameter, why it is well-suited for sparse data, andgvha hin limitation is
in the context of long training runs.

[15]

Q7

a) Explain the role of the cost function in lo
differs from the cost function usedy,i
mathematical formulation for both. .

in Locally Weighted Regression (LWR)
= weights. Show that when 7 — oo, Locally
e Ordinary Linear Regression.

[5+10+5]

Q8

Serformed over an input gray scale image of size
a filter of size representing its weight matrix and bias

& matrix X)
he next
{ atten vector is fed to a single, perceptron. At last, the sigmoid

applied to make a binary classification, and the loss (L) is

binary cross entropy. Assume that during the back propagation the
oss with respect to is known of already computed. Write a gradient
propagation solution to update the trainable parameters in the above CNN

layer feature map . Then after the ReLU, Maxpooling and flatten | .

(10]
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