
Q1: What is BFS (Breadth First Search)? 

A: BFS is a method to visit all the nodes in a graph level by level. It starts from one node and visits all 

its neighbors before going deeper. 

 

Q2: What is Parallel BFS? 

A: In Parallel BFS, we try to visit multiple nodes at the same level at the same time using many 

threads. This makes the algorithm faster, especially for big graphs. 

 

Q3: What is OpenMP? 

A: OpenMP is a tool in C/C++ that helps us to run parts of our program using multiple threads at the 

same time. It’s easy to use and good for shared memory computers. 

 

Q4: Why do we use OpenMP in BFS? 

A: We use OpenMP to make BFS faster by allowing multiple threads to work together and process 

many nodes at once. 

 

Q5: What is the challenge in parallel BFS? 

A: 

• Multiple threads may try to update the same data (like visited[]) — this can cause errors. 

• Not all threads do equal work. 

• Managing memory carefully is important. 

 

Q6: What data structures are used in BFS? 

A: 

• A queue or list to store nodes to visit next. 

• A visited[] array to remember which nodes we’ve already seen. 

• A graph, stored using adjacency lists. 

 

. Write down applications of Parallel BFS 

Answer: 

Some real-world applications of Parallel BFS include: 

• Web Crawlers: Exploring web pages quickly. 

• Social Network Analysis: Finding connections and suggestions. 

• Shortest Path Finding: In maps and navigation systems. 

• Network Routing: Efficient path discovery. 



• AI & Games: Searching possible moves in parallel. 

• Cybersecurity: Graph-based attack detection and anomaly tracking. 

How Parallel BFS Works 

Answer: 

• In normal BFS, we visit one node at a time. 

• In parallel BFS, we visit all nodes at the same level using multiple threads at the same time. 

• We use #pragma omp parallel for to loop through the current level nodes in parallel. 

• Use #pragma omp critical or #pragma omp atomic to safely update shared data like visited[] 

• . Write down commands used in OpenMP 
• Answer: 

• Here are some commonly used OpenMP commands (directives): 

Command Purpose 

#pragma omp parallel Starts parallel region 

#pragma omp parallel for Runs for loop in parallel 

#pragma omp critical Allows only one thread at a time (used for safety) 

#pragma omp atomic Makes single memory update thread-safe 

#pragma omp single Code inside runs by only one thread 

 

 What is the advantage of using parallel programming in DFS? 

• Answer: 

It makes DFS faster by using multiple threads to explore different parts of the graph 

at the same time. 

How can you parallelize a DFS algorithm using OpenMP? 

Answer: 

• Use #pragma omp parallel for to explore neighbors in parallel. 

• Use #pragma omp critical to safely update the visited[] array. 

 

• What is a race condition, and how can it be avoided in OpenMP? 
• Answer: 

A race condition happens when two threads try to change the same data at the 

same time. 

In OpenMP, we can avoid it using #pragma omp critical or #pragma omp atomic 

to make sure only one thread changes the data at a time 

 



. What is Bubble Sort? 

Answer: Bubble Sort is a simple sorting algorithm that repeatedly compares and swaps adjacent 

elements if they are in the wrong order. 

 

2. What is the time complexity of Bubble Sort? 

Answer: 

• Best case (already sorted): O(n) 

• Average and Worst case: O(n²) 

 

3. How can we parallelize Bubble Sort? 

Answer: 

We use the Odd-Even Transposition method, where: 

• Even phase: compare and swap (0,1), (2,3), ... 

• Odd phase: compare and swap (1,2), (3,4), ... 

These pairs can be processed independently using #pragma omp parallel for. 

 

4. What is OpenMP? 

Answer: 

OpenMP is a tool for parallel programming in C/C++ and Fortran. It uses directives to run parts of 

code using multiple threads. 

 

5. What are the benefits of parallelizing Bubble Sort? 

Answer: 

It can speed up sorting for larger arrays by using multiple threads, especially in systems with multi-

core processors. 

 

6. Is Bubble Sort efficient for large data? 

Answer: 

No. Even with parallelism, Bubble Sort is not efficient for large datasets due to its O(n²) complexity. 

It's better for learning and small inputs. 

 

7. What is the difference in performance between sequential and parallel versions? 



Answer: 

Parallel Bubble Sort is usually faster than sequential on large arrays, but the improvement is limited 

due to inherent sequential steps. 

 

8. What are the challenges in parallelizing Bubble Sort? 

Answer: 

Handling the data dependencies between adjacent elements and properly managing odd-even 

phases to avoid conflicts. 

 

9. How did you measure performance? 

Answer: 

I used omp_get_wtime() before and after sorting to get the execution time for both sequential and 

parallel versions. 

 

10. What is a race condition and how is it avoided in your code? 

Answer: 

Race condition happens when two threads try to access the same data. In our code, the even/odd 

phase design avoids this, and each thread works on non-overlapping pairs. 

. Normal Bubble Sort (Step-by-step) 

It compares and swaps one pair at a time: 

Pass 1: 

• Compare 5 & 3 → Swap → [3, 5, 1, 4] 

• Compare 5 & 1 → Swap → [3, 1, 5, 4] 

• Compare 5 & 4 → Swap → [3, 1, 4, 5] 

Pass 2: 

• Compare 3 & 1 → Swap → [1, 3, 4, 5] 

• Compare 3 & 4 → OK 

• Compare 4 & 5 → OK 

Pass 3: 

• Compare 1 & 3 → OK 

• Compare 3 & 4 → OK 

• Compare 4 & 5 → OK 

  Final sorted: [1, 3, 4, 5] 

Works step-by-step, slow. 



 

   2. Parallel Bubble Sort (Odd-Even Transposition) 

It uses threads to do multiple comparisons at the same time: 

Pass 1 – Even phase (parallel): 

• Compare (0,1): 5 & 3 → Swap → [3, 5, 1, 4] 

• Compare (2,3): 1 & 4 → OK 

Pass 2 – Odd phase (parallel): 

• Compare (1,2): 5 & 1 → Swap → [3, 1, 5, 4] 

Pass 3 – Even phase: 

• Compare (0,1): 3 & 1 → Swap → [1, 3, 5, 4] 

• Compare (2,3): 5 & 4 → Swap → [1, 3, 4, 5] 

Pass 4 – Odd phase: 

• Compare (1,2): 3 & 4 → OK 

  Final sorted: [1, 3, 4, 5] 

Faster because some swaps run together! 

1. What is Parallel Bubble Sort? 

Parallel Bubble Sort is a version of the normal bubble sort where comparisons and swaps 

are done at the same time using multiple threads. It helps in sorting faster by parallelizing 

the process using tools like OpenMP. 

 

2. How does Parallel Bubble Sort work? 

It uses a method called Odd-Even Transposition Sort: 

• In even phases, it compares and swaps elements at positions (0,1), (2,3), (4,5)... 

• In odd phases, it compares and swaps (1,2), (3,4), (5,6)... 

These steps can run in parallel, which makes the sorting faster. 

4. What are the advantages of Parallel Bubble Sort? 

• Faster than normal bubble sort on large lists 

• Uses multiple CPU cores 

• Good for learning parallel programming 

• Helps in understanding how threads can work together 

 



5. Difference between Serial Bubble Sort and Parallel Bubble Sort 

Feature Serial Bubble Sort Parallel Bubble Sort 

Threads Used Only one Multiple (with OpenMP) 

Speed Slower Faster (on large data) 

Swaps One by one Many swaps at once 

Suitable for Small programs Learning parallelism 

Performance O(n²) O(n²) but faster in practice 

 

1. What is Merge Sort? 

It’s a sorting method that divides the array into smaller parts, sorts them, and then merges 

them back. It uses divide and conquer. 

 

2. What is Parallel Merge Sort? 

Parallel merge sort does the same work as merge sort, but splits tasks to run on multiple 

threads at the same time. It is faster than normal merge sort on large data. 

 

3. How does Parallel Merge Sort work? 

• The array is divided into two parts 

• Each part is sorted using different threads 

• After sorting, the parts are merged 

This is repeated until the full array is sorted. 

 

4. What is OpenMP? 

OpenMP is a tool in C/C++ used to run code in parallel (multi-threaded). It uses simple lines 

like #pragma omp parallel to split the work between CPU cores. 

 

5. How do you measure performance? 

We use omp_get_wtime() to record start and end time of both versions (sequential and 

parallel), and compare them. 

Example: 

cpp 



CopyEdit 

start = omp_get_wtime(); 

// sorting 

end = omp_get_wtime(); 

 

6. What are the advantages of Parallel Merge Sort? 

• Faster for large arrays 

• Uses multi-core CPUs 

• Better performance in real-time systems 

• Shows how parallelism works 

 

7. Difference between Sequential and Parallel Merge Sort 

Feature Sequential Merge Sort Parallel Merge Sort 

Threads Only one Multiple 

Speed Slower Faster 

Best for Small data Big data 

Uses Normal C++ OpenMP 
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You said: 

give example of merge and paraller merge sort 

ChatGPT said: 

Sure! Here's a simple example to help you understand the difference between Merge Sort 

and Parallel Merge Sort, in a very easy way. 

 

   Example Array 

Let’s take this array: 
[8, 4, 5, 1, 7, 2, 6, 3] 

 

  1. Normal Merge Sort (Step-by-Step) 

Step 1: Divide the array 



• Left: [8, 4, 5, 1] 

• Right: [7, 2, 6, 3] 

Step 2: Keep dividing 

• [8, 4] → [8] & [4] → merge → [4, 8] 

• [5, 1] → [5] & [1] → merge → [1, 5] 

→ Merge [4, 8] and [1, 5] → [1, 4, 5, 8] 

• Similarly on right side: 

→ [7, 2] → [2, 7], [6, 3] → [3, 6] 

→ Merge → [2, 3, 6, 7] 

Step 3: Final merge 

→ Merge [1, 4, 5, 8] and [2, 3, 6, 7] → [1, 2, 3, 4, 5, 6, 7, 8] 

 

  2. Parallel Merge Sort (Same Steps, but Done Together) 

In parallel merge sort, the same steps happen, but faster using multiple threads: 

• While one thread is merging [8, 4, 5, 1], 

• Another thread can merge [7, 2, 6, 3] at the same time! 

Then finally, the main thread merges both results. 

   So the logic is same, but the work is shared between CPU cores in parallel, which 

makes it faster, especially for large arrays. 

 

What is Parallel Merge Sort? 

Parallel Merge Sort is an enhanced version of the traditional Merge Sort algorithm that 

splits the task of sorting the array into multiple threads and sorts different parts of the array 

simultaneously. This parallelism makes the sorting process faster when dealing with large 

datasets. 

 

   2. How does Parallel Merge Sort work? 

Parallel Merge Sort works by dividing the array into smaller subarrays, sorting them, and 

then merging them back together. 

• Step 1: The array is divided into smaller subarrays. 

• Step 2: These subarrays are sorted in parallel (using multiple threads). 

• Step 3: After sorting, the subarrays are merged back together in the correct order. 



Using parallel processing, different parts of the array can be sorted at the same time by 

different threads, which speeds up the process compared to a sequential merge sort. 

What are the advantages of Parallel Merge Sort? 

• Faster performance: Parallel merge sort is faster for large datasets because multiple 

threads are used to sort different parts of the array at the same time. 

• Better CPU utilization: It makes use of multiple CPU cores, which helps in faster 

computation. 

• Efficient for large datasets: When dealing with big arrays or data, parallelizing the 

merge sort improves the time complexity. 

• Improves scalability: As the number of CPU cores increases, the algorithm can scale 

well to handle even larger datasets. 

 

   5. Difference between Serial Merge Sort and Parallel Merge Sort 

Feature Serial Merge Sort Parallel Merge Sort 

Execution 
Runs one task at a time 

(sequential) 
Runs multiple tasks at the same time (parallel) 

Speed Slower for large arrays Faster for large arrays (due to parallelism) 

Threads Uses only one thread Uses multiple threads (OpenMP or similar) 

Best for Small datasets or learning 
Large datasets or systems with multiple CPU 

cores 

Performance O(n log n) time complexity 
O(n log n) time complexity but improved by 

parallelism 

 

Conclusion: 

• Serial Merge Sort runs tasks sequentially (one after another). 

• Parallel Merge Sort splits tasks into multiple threads and runs them in parallel, 

making it faster for large datasets. 

 

What is Parallel Reduction? 

Answer: 

Parallel Reduction is a technique where we perform operations like sum, min, max, or 

average in parallel by dividing the task across multiple threads, making it faster. 

 

2. What are the benefits of Parallel Reduction? 



Answer: 

• Faster execution: Tasks are split into smaller parts and done at the same time. 

• Better CPU usage: Uses multiple CPU cores efficiently. 

• Scalable: Works well for large data. 

 

3. How does Parallel Reduction work in Min, Max, Sum, and Average operations? 

Answer: 

We split the array into parts and calculate the sum, min, max, or average for each part in 

parallel. After that, the results from each part are combined to get the final answer. 

 

 

What is the role of #pragma omp parallel and #pragma omp for? 

Answer: 

• #pragma omp parallel: Tells the compiler to run the following code in parallel with 

multiple threads. 

• #pragma omp for: Divides the loop among threads to process different parts of the 

array. 

 

6. Why do we need #pragma omp critical? 

Answer: 

#pragma omp critical ensures that only one thread updates shared variables (like sum, min, 

and max) at a time, preventing errors. 

 

7. How do you measure the performance of Parallel Reduction? 

Answer: 

You can measure the execution time using omp_get_wtime() before and after calling the 

parallel reduction function, then compare it with the serial version to see the speedup. 

 

8. What is a race condition, and how can it be avoided in parallel reduction? 

Answer: 

A race condition happens when two threads try to update the same variable at the same time. 



It can be avoided using #pragma omp critical to ensure only one thread updates the variable 

at a time. 

 

Summary: 

• Parallel reduction speeds up tasks like sum, min, max, and average by dividing the 

work across multiple threads. 

• We use OpenMP to handle parallelism and #pragma directives to control thread 

behavior. 

 

What is Parallel Reduction? 

Answer: 

Parallel Reduction is a technique used to perform a reduction operation (such as sum, 

minimum, maximum, or average) on an array or list in parallel. In reduction, we perform a 

sequence of operations in such a way that the final result is accumulated. For example, in a 

sum operation, the elements of the array are added together. 

Parallel reduction helps to speed up the process by dividing the task into smaller sub-tasks, 

each of which can be performed independently, and then combining the results of these sub-

tasks in a parallel manner. 

 

 

Example: 

Let's say we have an array of numbers: 

ini 

CopyEdit 

Array = [5, 10, 15, 20, 25, 30, 35, 40] 

1. Sum (Parallel Reduction) 

Step-by-step parallel reduction: 

1. We split the array into chunks for parallel processing. For example, we can divide the 

array into two parts: 

o Chunk 1: [5, 10, 15, 20] 

o Chunk 2: [25, 30, 35, 40] 

2. Each chunk is processed in parallel to calculate the local sum: 

o Sum of Chunk 1: 5 + 10 + 15 + 20 = 50 



o Sum of Chunk 2: 25 + 30 + 35 + 40 = 130 

3. After both chunks are processed, we combine the results: 

o Total Sum = 50 + 130 = 180 

2. Min (Parallel Reduction) 

Step-by-step parallel reduction: 

1. We again split the array into two parts: 

o Chunk 1: [5, 10, 15, 20] 

o Chunk 2: [25, 30, 35, 40] 

2. Each chunk finds the local minimum: 

o Min of Chunk 1: The smallest value in [5, 10, 15, 20] is 5. 

o Min of Chunk 2: The smallest value in [25, 30, 35, 40] is 25. 

3. We then combine the results to get the final minimum: 

o Final Min = min(5, 25) = 5 

3. Max (Parallel Reduction) 

Step-by-step parallel reduction: 

1. Split the array into chunks: 

o Chunk 1: [5, 10, 15, 20] 

o Chunk 2: [25, 30, 35, 40] 

2. Each chunk calculates the local maximum: 

o Max of Chunk 1: The largest value in [5, 10, 15, 20] is 20. 

o Max of Chunk 2: The largest value in [25, 30, 35, 40] is 40. 

3. Combine the results to get the final maximum: 

o Final Max = max(20, 40) = 40 

4. Average (Parallel Reduction) 

Step-by-step parallel reduction: 

1. We calculate the Sum using parallel reduction: 

o Sum = 180 (as computed earlier). 

2. We find the total number of elements in the array, which is 8. 

3. We calculate the average: 

o Average = Sum / Number of elements = 180 / 8 = 22.5 

 

Summary of Results: 

• Sum: 180 

• Min: 5 

• Max: 40 

• Average: 22.5 

Advantages of Parallel Reduction: 



• Speed: By dividing the work into smaller tasks and processing them in parallel, we 

can achieve faster computation, especially for large datasets. 

• Efficiency: It makes better use of multiple processor cores, improving the overall 

performance for large arrays. 

 

How do you set up a C++ program for parallel computation with OpenMP? 

• Include the OpenMP header: 

cpp 

CopyEdit 

#include <omp.h> 

• Use compiler flags (-fopenmp for GCC) to enable OpenMP. 

• Add OpenMP parallel directives like: 

cpp 

CopyEdit 

#pragma omp parallel for 

for (int i = 0; i < n; i++) { /* work */ } 

 

4. What are the performance characteristics of parallel reduction, and how do they vary 

based on input size? 

• Better for large inputs: As the array size grows, parallel reduction speeds up. 

• Scalability: Performance improves with more cores and larger data. 

• Overhead for small inputs: Parallelization overhead can reduce benefits for small 

arrays. 

 

 

 

What is CUDA? 

Answer: CUDA is a technology by NVIDIA that allows you to run tasks on the GPU 

(Graphics Processing Unit) to make programs run faster by using many threads in parallel. 

2. What does the __global__ keyword mean in CUDA? 



Answer: The __global__ keyword tells the program that a function (called a kernel) can run 

on the GPU and can be called from the CPU. 

3. How do threadIdx, blockIdx, and blockDim work in CUDA? 

Answer: These help you figure out which thread and block is working on which part of the 

data. threadIdx is the index of the thread within a block, blockIdx is the block index, and 

blockDim is the number of threads in a block. 

4. How is memory allocated on the device in CUDA? 

Answer: Memory on the GPU is allocated using cudaMalloc(), which creates space for data 

on the GPU. Then, cudaMemcpy() is used to copy data between the CPU and GPU. 

5. How do you optimize performance in CUDA programs? 

Answer: You can: 

• Organize memory access so that threads access data together (coalesced memory). 

• Choose the right number of threads and blocks. 

• Use shared memory to make data access faster. 

6. What is cudaMemcpy() in CUDA? 

Answer: cudaMemcpy() is used to copy data between the CPU and GPU. It can copy data in 

both directions: from CPU to GPU and vice versa. 

7. What happens if you use cudaMemcpy() incorrectly? 

Answer: If you use cudaMemcpy() incorrectly, the data might not transfer properly, leading 

to incorrect results or program crashes. 

Eample: 

A = [1, 2, 3] 

B = [4, 5, 6] 

Goal: Add A and B → store result in C 

C[0] = 1 + 4 = 5   

C[1] = 2 + 5 = 7   

C[2] = 3 + 6 = 9   

 

So, C = [5, 7, 9] 



Compile the Program 

Use the NVIDIA CUDA compiler: 

nvcc vector_add.cu -o vector_add 

 

  4. Run the Program 

 

./vector_add 

You will see output 

11 22 33 44 55 

 

  5. Check GPU Info (Optional) 

You can check your GPU with: 

nvidia-smi 

 

   Summary: 

• Write .cu file → Compile with nvcc → Run it → See results. 

• CUDA runs parts of your code on the GPU for faster performance. 

 

 

What is matrix multiplication? 

   It is the process of multiplying two matrices to get a third matrix. Each element is a dot product 

of rows and columns. 

2. What is CUDA? 

   CUDA is a parallel programming platform by NVIDIA to run programs on the GPU for faster 

performance. 

3. How does matrix multiplication work in CUDA? 

   CUDA uses many threads. Each thread calculates one element of the result matrix by multiplying 

rows and columns. 

4. What is __global__ in CUDA? 

   It defines a kernel function that runs on the GPU and can be called from the CPU. 

5. Why use dim3 and threads in CUDA? 

   dim3 lets us define 2D blocks so that each thread can work on one element of the matrix (row × 

column). 



6. What are the benefits of doing matrix multiplication on GPU? 

   It is much faster than CPU when working on large matrices, because GPUs can handle thousands 

of operations at the same time. 

7. How do you transfer data to and from the GPU in CUDA? 

   Using cudaMemcpy() to copy from host to device and back. 

8. What functions are used to manage GPU memory? 

   cudaMalloc() to allocate and cudaFree() to release memory. 

 

 

Matrix Multiplication Example 

Let’s multiply two 2x2 matrices: 

Matrix A: 

[1 2] 

[3 4] 

Matrix B: 

[5 6] 

[7 8] 

 

  Multiply A × B: 

To get the result matrix C, we do: 

C[0][0] = (1×5) + (2×7) = 5 + 14 = 19 

C[0][1] = (1×6) + (2×8) = 6 + 16 = 22 

C[1][0] = (3×5) + (4×7) = 15 + 28 = 43 

C[1][1] = (3×6) + (4×8) = 18 + 32 = 50 

 

   Result Matrix C: 

[19 22] 

[43 50] 

 

 

 

 

 



What is Linear Regression? 

Definition: 

Linear Regression is a method used to predict a value (output) based on one or more input values 

(features). It finds the best-fit straight line between input and output. 

Formula: 

y=mx+c 

Here, 

• y is the predicted value 

• x is the input 

• m is the slope (weight) 

• c is the intercept (bias) 

 

   2. Example of Linear Regression 

Let’s say: 

Hours Studied (x) Marks Scored (y) 

1 10 

2 20 

3 30 

Here, the relationship is linear: 

Marks=10×Hours  

This is linear regression. 

 

   3. What is a Deep Neural Network (DNN)? 

Definition: 

A Deep Neural Network is a model made of many layers of neurons. It tries to learn from data to 

predict an output. “Deep” means it has more than one hidden layer. 

 

   4. How Does a Deep Neural Network Work? 

Step-by-Step: 

1. Input Layer: Takes the input features (e.g., rooms, crime rate). 

2. Hidden Layers: Each neuron applies weights, biases, and an activation function to learn 

patterns. 



3. Output Layer: Gives the final prediction (e.g., house price). 

4. Training: The model learns by reducing error (using a loss function like MSE). 

 

 

 

What is the concept of standardization? 

Standardization is a method to scale features (input values) so they have: 

• Mean = 0 

• Standard Deviation = 1 

Formula: 

z=x−μ/σ 

Where: 

• x = original value 

• μ= mean of feature 

• σ = standard deviation 

Why it's useful? 

It helps the neural network learn faster and better by putting all inputs on the same scale. 

 

   2. Why split data into train and test? 

Reason: 

To check how well the model performs on new data. 

• Training data: Used to teach the model. 

• Testing data: Used to check accuracy after training. 

If we don’t split: 

We can’t tell if the model is just memorizing (overfitting) or actually learning patterns. 

 

   3. Applications of Deep Neural Networks 

Here are some real-world uses of Deep Neural Networks: 

Area Application Example 

    AI & ML Image recognition, face detection 

       Mobile Apps Voice assistants like Siri, Google Assistant 



Area Application Example 

          Healthcare Disease prediction from medical images (e.g., X-rays) 

         Self-Driving Cars Detecting pedestrians, traffic signs 

            Gaming Game-playing AI (e.g., AlphaGo) 

      E-commerce Product recommendation systems 

   NLP Language translation, chatbots 

     Finance Fraud detection, stock prediction 

 

 

 

 

 

What preprocessing steps are required before feeding the text into a neural network? 

A5. Steps include: 

• Tokenization (converting text into word indices), 

• Padding (ensuring equal length of input), 

• Lowercasing, 

• Removing stop words or punctuation (optional depending on the model). 

 

hat is binary classification? 

A1. It means classifying things into two categories. In this project, we are classifying movie reviews 

as positive or negative. 

 

Q2. What is the IMDB dataset? 

A2. IMDB dataset has 50,000 movie reviews, half are positive and half are negative. It is used to 

train and test models for sentiment analysis. 

 

Q3. What is the goal of this project? 

A3. The goal is to train a deep learning model that can read a movie review and say whether it is 

positive or negative. 

 



Q4. How do you give text data to a neural network? 

A4. We convert words into numbers using tokenization and embedding, then we feed those 

numbers to the model. 

 

Q5. What is an embedding layer? 

A5. It's a layer that turns words (as numbers) into dense vectors. This helps the model understand 

the meaning of words better. 

 

  Model & Training Questions 

Q6. What kind of neural network did you use? 

A6. We used a Deep Neural Network (DNN) with an embedding layer, some dense layers, and an 

output layer. 

 

Q7. What is the activation function in the output layer? 

A7. We use sigmoid because it gives output between 0 and 1 — like a probability. 

 

Q8. What is the loss function used? 

A8. We use binary cross-entropy, which works well for two-class problems like this. 

 

Q9. What optimizer did you use? 

A9. We used the Adam optimizer, which helps the model learn faster and better. 

 

Q10. How do you check if the model is working well? 

A10. We check the accuracy on test data, and can also look at precision, recall, and F1-score. 

 

  Other Questions 

Q11. What is overfitting? 

A11. When the model learns the training data too well but does not work well on new data. It’s like 

memorizing answers instead of understanding. 

 

Q12. How can you stop overfitting? 

A12. We can use: 

• Dropout layers 

• Early stopping 

• More data 



• Regularization 

 

Q13. What would you do if model accuracy is low? 

A13. I would: 

• Check the data 

• Use better preprocessing 

• Try a different model or layers 

• Tune parameters (like learning rate, batch size) 

 

Q14. Why do we use padding in text? 

A14. Because reviews are of different lengths, we use padding to make them equal in size so they 

can go into the neural network. 

 

 

 

Confusion Matrix Terms 

Before formulas, understand these four terms: 

 Predicted Positive Predicted Negative 

Actual Positive True Positive (TP) False Negative (FN) 

Actual Negative False Positive (FP) True Negative (TN) 

 

     1. Accuracy 

Formula: 

Accuracy=TP+TN/TP+TN+FP+FN 

Meaning: 

How many total predictions the model got right. 

 

     2. Precision 

Formula: 

Precision=TP/TP+FP 

Meaning: 

Out of all predicted positive reviews, how many were actually positive. 



 

     3. Recall (Sensitivity) 

Formula: 

Recall=TP/TP+FN  

Meaning: 

Out of all actual positive reviews, how many did the model correctly predict as positive. 

 

     4. F1-Score 

Formula: 

F1-Score=2×(Precision×Recall)/Precision+Recall  

Meaning: 

It balances both precision and recall. High F1 means good performance overall. 

 

 

Sigmoid Function 

What is it? 

The sigmoid function is a math function used in the output layer for binary classification. 

It squeezes any number into a value between 0 and 1, like a probability. 

Formula: 

Sigmoid=1/1+e-x 

Easy Explanation: 

• If the output is close to 1, it means positive class (e.g. positive review). 

• If it is close to 0, it means negative class. 

• Used to make the model’s final answer a probability. 

 

  2. Cross Entropy Loss Function 

What is it? 

It’s the error/loss function used for binary classification problems. 

Easy Explanation: 

• It measures how far the predicted value is from the actual value (0 or 1). 

• If the model predicts very wrongly, the loss is high. 

• If the model is close to the right answer, the loss is low. 

• The model learns to reduce this loss during training. 



Binary Cross Entropy Formula: 

Loss=−[y⋅log(p)+(1−y)⋅log(1−p)] 

Where: 

• y = actual label (0 or 1) 

• p = predicted probability (from sigmoid) 

 

  3. Adam Optimizer 

What is it? 

Adam is a smart way of updating the model's weights during training to reduce the loss. 

Easy Explanation: 

• It’s like a teacher helping the model learn better and faster. 

• It combines the benefits of SGD (simple gradient descent) and momentum. 

• It adjusts learning speed automatically for each weight. 

Why we use Adam: 

• It is fast, efficient, and works well in practice for most deep learning tasks. 

 

What is Classification? 

Classification is a machine learning task where we predict categories (labels). 

 

     2. Example of Classification: 

• Spam or Not Spam (Emails) 

• Positive or Negative Review (Sentiment Analysis) 

• Cat or Dog (Image Classification) 

 

    3. How Deep Neural Network Works on Classification: 

1. Input: Text, image, or data is given as input. 

2. Preprocessing: Data is cleaned, tokenized (for text), or normalized (for numbers). 

3. Embedding Layer (for text): Converts words to vectors. 

4. Hidden Layers: Fully connected (Dense) layers that learn patterns. 

5. Output Layer: 

o Sigmoid function gives a probability between 0 and 1 for binary classification. 



6. Loss Function: Cross-Entropy measures error. 

7. Optimizer (like Adam): Improves weights to reduce error. 

 

 

What is Validation Split? 

Definition: 

• Validation Split means splitting your training data into two parts: one for training the model 

and one for testing its performance while training. 

Example: 

• Imagine you have 1000 movie reviews. 

• You decide to use 80% for training the model and 20% for validation (testing). 

• So, 800 reviews will help train the model, and 200 reviews will help check how well the 

model is doing while training (this part is not used to update the model, just to check its 

progress). 

Why use it? 

• This way, you can check if the model is learning properly and not just memorizing the data 

(this would be called overfitting). 

 

   2. What is the Epoch Cycle? 

Definition: 

• Epoch refers to one complete pass through the entire training data. 

• In other words, the model looks at all the training data once and tries to learn from it. 

Example: 

• You have 1000 reviews in your training set. 

• If you train for 1 epoch, the model will go through all 1000 reviews once and try to learn 

from them. 

• If you train for 5 epochs, the model will go through the 1000 reviews 5 times, learning and 

improving after each pass. 

Why use multiple epochs? 

• After each epoch, the model gets better and more accurate at making predictions. 

What is Binary Classification? 

Binary classification is when you predict one of two possible outcomes. It’s like a yes/no or 

true/false question. 



          Example: 

• Spam or Not Spam: Predict if an email is spam (1) or not spam (0). 

• Positive or Negative Review: Predict if a movie review is positive (1) or negative (0). 

How it Works: 

• The model looks at the data (like words in an email or review). 

• It gives an answer: 0 or 1 (two possible outcomes). 

In short: Binary classification means deciding between two choices. 

 

 

 

 

What is multiclass classification? 

It’s when we classify data into more than two categories, like recognizing letters A-Z. 

Q2: What is the OCR letter recognition dataset? 

It has 20,000 images of handwritten letters with 16 features describing each letter. 

Q3: What are the features? 

The features are 16 numbers that describe each letter’s shape. 

Q4: Why use deep neural networks (DNNs)? 

DNNs can learn complex patterns and classify the letters accurately. 

Q5: How do you prepare the data? 

Split into training/testing, normalize features, and one-hot encode the labels. 

Q6: What type of neural network would you use? 

A deep neural network with ReLU activation in hidden layers and softmax in the output layer. 

Q7: How do you measure performance? 

Use accuracy, confusion matrix, and cross-entropy loss. 

Q8: What activation function is used in hidden layers? 

ReLU is used because it helps the model learn better. 

Q9: Why use softmax in the output layer? 

Softmax turns outputs into probabilities, making it easy to choose the most likely letter. 

Q10: What challenges might you face? 

Overfitting, lack of data, computational limits, and class imbalance. 

Q11: How do you prevent overfitting? 

Use dropout, early stopping, regularization, and more data. 

 

What is Multi-Classification? 



Multi-class classification is when we need to categorize data into more than two classes. For 

example, if we want to classify letters (A-Z), that’s multi-class because there are 26 classes. 

Example of Multi-Classification 

Let’s say we have images of handwritten letters (A to Z). The task is to classify each image as one of 

these 26 letters. 

How Deep Neural Networks Work for Multi-Classification 

1. Input Layer: The features (like pixel values of an image) go in. 

2. Hidden Layers: The data goes through layers where the model learns patterns. 

3. Output Layer: The final layer has 26 neurons (one for each letter), and it uses softmax to 

predict the most likely letter. 

 

 

What is Batch Size? 

Batch size is the number of examples (like images or data) the model looks at before updating itself. 

Instead of looking at all the data at once, it looks at small batches. For example, if you have 1000 

images and a batch size of 100, the model will look at 100 images at a time, then make updates. 

 

2. What is Dropout? 

Dropout is a trick to stop the model from memorizing the training data too much. During training, 

some random neurons (parts of the model) are turned off temporarily. This helps the model learn 

better and be more flexible, avoiding overfitting. 

 

3. What is RMSprop? 

RMSprop is an algorithm that helps the model learn better by adjusting the learning speed for each 

part of the model. It helps make the training more stable, especially when there are a lot of 

complicated or noisy data. 

 

4. What is the Softmax Function? 

The Softmax function takes the model's raw numbers and turns them into probabilities. This means 

it shows how likely each possible outcome is. It makes sure that all the probabilities add up to 100%, 

so you can see which outcome is the most likely (like which letter or number the model thinks it is). 

5. What is the ReLU Function? 

ReLU (Rectified Linear Unit) is an activation function that decides whether a neuron should be 

activated or not. It gives a positive number if the input is positive, and 0 if the input is negative. It 

helps the model learn faster and avoid certain problems like the vanishing gradient problem. 

 



What is the MNIST Fashion dataset? 

Answer: 

It contains 60,000 images of clothing items (like T-shirts, dresses) in 10 categories, with each image 

being 28x28 pixels. 

Question 2: What algorithm did you use? 

Answer: 

I used a Convolutional Neural Network (CNN) because it works well for image classification tasks. 

Question 3: Why CNN and not others like SVM? 

Answer: 

CNNs are specifically designed for images and can learn patterns automatically, which makes them 

better than SVMs for image tasks. 

Question 4: What preprocessing did you do? 

Answer: 

I normalized the images, reshaped them, and one-hot encoded the labels for easier processing by 

the model. 

Question 5: How did you evaluate the model? 

Answer: 

I used accuracy to check overall performance and a confusion matrix to understand mistakes the 

model made. 

Question 6: How can you improve the model? 

Answer: 

By using data augmentation, regularization, better models, and fine-tuning hyperparameters. 

Question 7: What is the role of ReLU in CNNs? 

Answer: 

ReLU adds non-linearity, helping the model learn more complex patterns. 

Question 8: Explain the layers in CNN. 

Answer: 

CNNs have convolutional layers (find features), pooling layers (reduce size), fully connected layers 

(make predictions), and a softmax layer (final classification). 

Question 9: Any challenges while building the model? 

Answer: 

Overfitting was a challenge, which I solved using dropout and data augmentation. 

Question 10: What are the applications? 

Answer: 

It can be used in online shopping, inventory management, trend analysis, and personalized 

recommendations. 

 



What is Classification 2? 

Answer: 

Classification is when we sort data into different categories. "Classification 2" could mean a second 

kind of classification, like separating things into two groups (e.g., yes or no) or many groups (e.g., 

different types of clothes). 

2. Example of Classification 

Answer: 

An example is classifying emails as spam or not spam. We look at things like the subject and content 

of the email, and then decide which group it belongs to. 

3. What is CNN (Convolutional Neural Network)? 

Answer: 

A CNN is a type of model that works really well for images. It looks at pictures and automatically 

learns things like shapes, edges, or patterns. It helps the model recognize things, like classifying 

pictures of clothes into categories (T-shirt, shoes, etc.). 

4. How Deep Neural Networks Work on Classification 

Answer: 

In a Deep Neural Network (DNN), the model learns from the data. 

1. It has layers: input layer (where data enters), hidden layers (where the data is processed), 

and output layer (where the model makes predictions). 

2. The model looks at the input (like an image), and each layer processes it in steps until it 

makes a decision on what category the image belongs to. 

3. The model learns over time by adjusting itself to make better predictions. 

 

What is MNIST dataset for classification? 

Answer: 

The MNIST (Modified National Institute of Standards and Technology) dataset is a collection of 

70,000 grayscale images of handwritten digits (0-9). It is commonly used to train and test machine 

learning models for digit classification tasks. 

2. How many classes are in the MNIST dataset? 

Answer: 

The MNIST dataset has 10 classes, corresponding to the digits 0-9. 

3. What is 784 in MNIST dataset? 

Answer: 

Each image in the MNIST dataset is 28x28 pixels, which is 784 (28 * 28) values. These represent the 

pixel intensities in the image. So, 784 is the number of features (pixels) in each image. 

4. How many epochs are there in MNIST? 



Answer: 

The number of epochs can be set by the user during training, and there is no fixed number. A 

common value is 5-10 epochs, where one epoch means the model has seen the entire dataset once. 

More epochs can improve performance, but too many can lead to overfitting. 

5. What are the hardest digits in MNIST? 

Answer: 

The hardest digits to classify in the MNIST dataset are often 3, 5, 8, and 9, as they tend to have more 

similarities in their shapes, making them harder for models to distinguish. 

 

 

The Standard Scaler makes your data have a mean of 0 and a standard deviation of 1. This helps 

machine learning models learn faster and work better by making sure all features are on the same 

scale. 

 

 

 

•  TensorFlow/Keras: Helps build deep learning models like neural networks. It’s used for 

tasks like image recognition or natural language processing. 

•  Scikit-learn: A toolkit for traditional machine learning (like decision trees, linear 

regression, etc.). It’s good for tasks like classification, regression, and clustering. 

•  Pandas: Used for data manipulation and analysis. It helps you clean and organize data 

before using it in machine learning models. 

•  NumPy: Provides support for large arrays and matrices, and mathematical functions to 

manipulate them. It's used for data processing and calculations. 

•  Matplotlib/Seaborn: Libraries for visualizing data and model results, making it easier to 

understand patterns and insights. 

 


