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Consider learning in a Multi-Layer Perceptron. The given MLP consists of an Input layer, 

one Hidden layer and an Output layer. The input layer has 4 neurons, the hidden layer has 2 

neurons and the output layer has a single neuron. Train the MLP upto second iteration by 

updating the weights and biases in the network. X1 = 1, X2 = 1, X3 = 0, X4 = 1, 

𝑂𝑑𝑒𝑠𝑖𝑟𝑒𝑑  = 1 , Learning rate = 0.8 
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A 

 

Give the PDF for Exponential and Binomial Distribution along with parameters. 
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B 

Explain Parzen Window Algorithm 
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A 

Find LU Decomposition of the following 3*3 Matrix : 

 

           1 2 4 

           3 3 2 

5 CO3 L3 



3            3 4 2 

 

 

 

B 

Find the Correlation Coefficient of Data : 

 

X = {1, 2, 3, 4, 5 }, y = {1, 4, 9, 16, 25} 
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A 

 Explain the following terms : Hypothesis Testing, p-value and Confidence Interval 

 

 

1. Hypothesis Testing 

Definition: 

A statistical method used to make decisions or inferences about a population based on sample data. 

Key Idea: 

You begin with a null hypothesis (H₀) — usually a statement of “no effect” or “no difference” — and test it against an 

alternative hypothesis (H₁ or Hₐ). 

Example: 

H₀: A new drug has no effect. 

H₁: The new drug has a significant effect. 

 

2. p-value 

Definition: 

The p-value is the probability of obtaining a result as extreme or more extreme than the observed result, assuming the 

null hypothesis is true. 

Interpretation: 

 Low p-value (typically < 0.05) → strong evidence against H₀ → reject H₀. 

 High p-value → weak evidence against H₀ → fail to reject H₀. 

Example: 

A p-value of 0.02 means there is a 2% chance the result occurred under H₀ → statistically significant. 

 

3. Confidence Interval (CI) 

Definition: 

A range of values within which we believe the true population parameter lies, with a certain level of confidence 

(e.g., 95%). 

Example: 

If the 95% confidence interval for the mean weight of students is (58 kg, 62 kg), we are 95% confident that the true 

average lies within this range. 

 



B 

Find the 5-point summary of the list :  {13, 11, 2, 3, 4, 8, 9 } 
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 A  
 Write and Explain the complete algorithm of Perceptron.       
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B 

Compare with diagram, Biological Neural Network and Artificial Neural Network   
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Aspect Artificial Neural Network (ANN) Biological Neural Network (BNN) 

Structure 
Made of artificial neurons arranged 

in layers 

Composed of real neurons connected 

via synapses 

Signal 

Transmission 

Uses numerical values and weighted 

sums 

Uses electrochemical signals and 

neurotransmitters 

Learning 

Mechanism 

Trained using algorithms like 

backpropagation 

Learns through synaptic plasticity 

(e.g., Hebbian learning) 

Speed & 

Complexity 

Fast, but limited in adaptability and 

energy efficiency 

Slower, but highly adaptive and energy 

efficient 
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Consider a perceptron to represent the Boolean function AND with the initial weights 

w1=0.3, w2 = -0.2, learning rate α =0.2 and bias Ѳ = 0.4 as shown in Figure. The activation 

function used here is the Step function f(x) which gives the output value as binary, i.e., 0 or 1. 

If value of f(x) is greater than or equal to 0, it outputs 1 or else it outputs 0. Design a 

perceptron that performs the Boolean function AND and update the weights until the Boolean 

function gives the desired output. 
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