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Module -1 M|L| C
Compare traditional machine learning approach based on handcrafted features to
a. | deep learning approach based on hierarchical representation learning. 08 L2| COl

A neuron receives the following pre-activation values:

[_2; 31 Ol 5' _1]
Define the random variable
Ql | b. X = number of neurons activated by the ReLU function 04| L3| CO2
where
ReLU(x) = max(0, x)
Compute X.
Given true label y = [1, O]and predicted probability y"= [0.8, 0.2], compute the
C- | cross-entropy loss. 08 | L3| CO2
OR
a. | Explain a deep learning architecture that can be used for character recognition 08| L.2| CO1
A sequence of 5-coin flips is used to simulate dropout decisions in a neural
network layer.
Define the random variable
X = number of heads
where
Q2| b Head (H) — neuron is masked 041 L3] CO2
Tail (T) — neuron is active
For the experiment outcome:
TTHHT
Determine the value of the random variable X.
c. | Compute KL divergence between P = [0.6, 0.4], Q =[0.5, 0.5]. 08| 3| co2
Module- 2
a. | Explain the process of vectorizing an image for a machine learning algorithm. 06| L2| co1
A neuron has inputs
Q3| x=11,2,3],w=[0.2,0.5-0.1]. 061 13| cos

Compute the weighted sum. For a threshold 6 = 0.5, apply a step activation
function to determine the neuron’s output.

c. | Design a Perceptron Neural Model for XOR operation. 08 [ L3| CO3
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OR

Q4

Explain how Linear Perceptrons can be expressed as neurons

06

L2

COl

Compute the neuron output for the input
x =1[3,2],w =[0.5,0.5],b = —2.

and determine whether the neuron activates for a threshold 8 = 0.5

06

L3

CO3

A 2-2-1 (2 input neurons, 2 neurons in one hidden layer, 1 output neuron) feed-
forward network has:
e Input: x = [1,2]
o Hidden layer weights:
1 0
Wi = [0 1
e Output layer weights:
W, =1[1 1]
Apply forward propagation to compute the output (use linear activation).

08

L3

CO3

Module - 3

Q5

Explain how stochastic gradient descent enables saddle point avoidance.

04

L2

COl1

A linear neuron has weight w = 0.5.

The gradient of the loss with respect to the weight is 3—5 =4,

Apply gradient descent to compute the updated weight for learning rate n = 0.01

08

L3

CO4

Given:
e hidden neuron activation a = 0.6
e crror signal § = 0.4
e learningraten = 0.1
Apply backpropagation to compute the updated weight.

08

L3

CO4

OR

Q6

Describe how minibatch gradient descent overcomes the major pitfalls of
stochastic gradient descent.

04

L2

COl

Given:
e inputx =1
e weightw =2
o targett=1
e learningraten = 0.1
Apply gradient descent to compute the updated weight of a sigmoidal neuron.

08

L3

CO4

A two-layer network has output error §® = 0.2and weight w = 0.5 connecting
hidden and output layer. Apply backpropagation to compute the hidden layer error
s,

08

L3

CO4

Module - 4
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Compute the new velocity and the updated parameter value for a neural network
training using momentum-based optimization, given:

Momentum = 0.8

Learning rate = 0.1 05| L3| CO5
Previous velocity = 0.5
Current gradient = 2
Previous parameter value = 5
A neural network parameter w has initial value wy, = 1.0.
The gradient values over three iterations are:
91=2,9,=1, 93=2
Given:
07 | L3 | CO5
Q7 1. Learning rate n = 0.1
2. Initial accumulated squared gradient G, = 0
Apply AdaGrad to compute the updated weight wsafter three iterations.
A parameter is trained using Adam optimizer with the following values:
> Gradient: g, = 2
> First moment estimate: m;_; = 1.5
> Second moment estimate: v,_; = 3
> Hyperparameters:
B, =09,  B,=0999, n=0.01 08| L3| CO5
Apply Adam to compute:
1. Updated m;
2. Updated v,
3. Effective step size used to update the parameter
OR
Compute the new velocity v; and the updated parameter value 6; for Nesterov
Momentum optimization, where the gradient is evaluated at the look-ahead
position instead of the current parameter. the following values are given:
» Momentum coefficient m = 0.8
> Learning rate € = 0.1 05| L3| CO5
> Previous velocity v;_; = 0.5
> Previous parameter value 6;_; = 2
> the gradient evaluated at the look-ahead position = 3.
Q8 Given:
> gradient g, = 4
> Previous average E[g?];_; = 9
» Decay rate p = 0.9
> Learning raten = 0.01 07| .31 cos

Apply RMSProp to compute:
1. Updated the squared gradient moving average E[g?];
2. Effective learning rate used for the weight update
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Compute updated m;, updated v, and the effective step size used to update the
parameter given that the parameter is trained using Adam optimizer with the
following values:
Gradient: g, = 3
> First moment estimate: m;_; = 1.7
> Second moment estimate: v,_; = 4
» Hyperparameters:
B =0.89,8, =0.978,n = 0.01

Y

08

L3

COs

Module - 5

Q9

Compute the result of full convolution for the image f(x, y) & kernel h(x, y):

TREOE OF

2|1 and h(x,y) = 615

10

L3

CO6

Explain the GoogLeNet Convolutional model with the bock diagram of the
inception module.

Perform the following steps of the CNN workflow:
i) Activation by ReLU
i) Sub sampling by Max Pooling 2x2, stride=1
i) Flattening Layer

iv) Dense Layer with Sigmoid function for output calculation.

given the convolution result as

Gxy)= | 4

~1
[\

-1

10

L3

CO6

OR

Q10

Compute the result of full cross-correlation for image f(x, y) & kernel h(x, y):

(2] 4 OF

1]3 and h(x,y) = 517

f(X, Y) =

10

L3

CO6

Explain the ResNet CNN architecture with a diagram of the residual connection
in ResNet.

Perform the following steps of the CNN workflow:

i) Activation by ReLU

i) Down sampling by Average Pooling 2x2, stride=1

i) Flatten Layer

iv) Dense Layer with Sigmoid function for output calculation.

given the cross-correlation result as

12110 |6 | -4
Gxy)= |5 ]| 7 3 | -2
9 [ 4 |11]5

10

L3

CO6

_dokdok gk
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  the   squared   gradient   moving   average   E [   g 2  ]  t


  𝜂 = 0 . 01


  𝜌 = 0 . 9


  E [   g 2  ]  t − 1 = 9


  g r a d i e n t     g  t = 4


  = 3


    𝜃  i − 1 = 2


    v  i − 1 = 0 . 5


  𝜖 = 0 . 1


  m = 0 . 8


    𝜃  i


    v  i   a n d   t h e


    v  t


    m  t


    𝛽 1 = 0 . 9 ,       𝛽 2 = 0 . 999 ,     𝜂 = 0 . 01


    v  t − 1 = 3


    m  t − 1 = 1 . 5


    g  t = 2


    w 3


    G 0 = 0


  𝜂 = 0 . 1


    g 1 = 2 ,     g 2 = 1 ,     g 3 = 2


    w 0 = 1 . 0


  w


  = 5


  = 2


  = 0 . 5


  = 0 . 1


  = 0 . 8


    𝛿   ( 1 )


  w = 0 . 5  


    𝛿   ( 2 ) = 0 . 2


  𝜂 = 0 . 1


  t = 1


  w = 2


  x = 1


  𝜂 = 0 . 1


  𝛿 = 0 . 4


  a = 0 . 6


  𝜂 = 0 . 01


    ∂ E  ∂ w = 4


  w = 0 . 5


    W 2 = [ 1      1 ]


    W 1 =  [    1  0   0  1 ]


  x = [ 1 ,   2 ]


  𝜃 = 0 . 5


  x = [ 3 ,   2 ] , w = [ 0 . 5 ,   0 . 5 ] , b = − 2 .


  𝜃 = 0 . 5


  x = [ 1 ,   2 ,   3 ] , w = [ 0 . 2 ,   0 . 5 ,   − 0 . 1 ] .


  X


  T T H H T


  X = number of heads


  X


  R e L U ( x ) = max ⁡ ( 0 , x )


  X = number of neurons activated by the ReLU function


   [ − 2 ,   3 ,   0 ,   5 ,   − 1 ]


    𝛽 1 = 0 . 89 ,   𝛽 2 = 0 . 978 , 𝜂 = 0 . 01


    v  t − 1 = 4


    m  t − 1 = 1 . 7


    g  t = 3


    v  t


    m  t ,   u

