Competition Name: Algo Cracking Coding 
Problem Title: Build a BST and implement search, insert, and delete operations
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Build a skyline silhouette solver using divide and conquer
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Build an efficient cache system using LRU strategy
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Create a min-heap based priority queue from scratch
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Create a spell checker using edit distance and dictionary look-up
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Create an algorithm to simulate elevator scheduling in a building
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Create an optimized graph traversal algorithm for finding shortest paths in a maze
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Design a backtracking algorithm to solve the N-Queens problem efficiently
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Design a hashing algorithm to manage large-scale URL shortener
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Design a segment tree to handle range sum and update queries
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Develop a rate limiter middleware using sliding window algorithm
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Develop an in-place matrix rotation algorithm
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Implement a dynamic programming solution for the Longest Palindromic Substring problem
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Implement a function to detect cycles in directed and undirected graphs
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.


Problem Title: Implement a Trie-based autocomplete system
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.




Problem Title: Implement flood fill algorithm for image color replacement
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.




Problem Title: Optimize a knapsack problem for fractional and 0/1 types
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.






Problem Title: Solve a combinatorial problem like derangement count using memoization
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.




Problem Title: Solve interval scheduling for maximum meetings in a room
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.




Problem Title: Solve the traveling salesman problem using branch and bound
1. 🧠 Problem Description
Design and implement an intelligent system capable of detecting fraudulent banking transactions in real time. This system should analyze transaction patterns, behavior anomalies, and contextual data to prevent financial loss. It must ensure accuracy, low latency, and integration capability with existing financial systems.
2. 🚀 Use Cases
	Use Case
	Description

	Banking Apps
	Detect suspicious login locations or simultaneous logins.

	POS Transactions
	Flag high-value purchases at odd hours.

	Credit Card Systems
	Monitor frequent micro-transactions in short bursts.

	Online Transfers
	Alert for rapid fund movements between accounts.

	E-commerce Payments
	Block high-risk purchases from blacklisted IPs or locations.


3. ⚠️ Bottlenecks & Suggested Solutions
	Challenge
	Description
	Suggested Solution

	False Positives
	Legitimate users may get flagged.
	Use adaptive ML models with feedback loops.

	Latency
	Real-time analysis causes delay.
	Use stream-processing tools like Kafka + Spark.

	Lack of Labeled Data
	Fraud patterns are hard to train on.
	Use synthetic fraud data generation and transfer learning.

	Model Drift
	Patterns change over time.
	Schedule regular model re-training on recent data.

	Integration Issues
	Hard to embed in legacy systems.
	Use API gateway to decouple model from core infra.


4. 📊 Evaluation Rubrics (100-point scale)
	Criteria
	Description
	Points

	Accuracy of Detection
	Effectiveness of identifying fraud cases.
	25

	Latency
	Speed of real-time decision making.
	20

	Scalability
	Handles growing number of users/transactions.
	20

	Integration Feasibility
	Can be integrated into banking systems.
	15

	UI & Reporting
	Dashboard to explain alerts and outcomes.
	20


5. 🛠 Tools and Technologies
Recommended tools: Python, Scikit-learn, TensorFlow, Kafka, Apache Spark, REST APIs for banking integration, Docker for containerization, and PostgreSQL or NoSQL databases for transaction history storage. Deployment on AWS/GCP preferred.
