








[image: A close-up of a logo

AI-generated content may be incorrect.]

1. Student Name: Aziz Ahmad Tahir   
2. Student ID: 24244161  
3. Assignment Title: Coursework-Problem Analysis and Solution Development 
4. Module code: ACCA4019
5. Lecturer: Redhwan Almri 
6. Submission deadline: 18/12/2025
7. Word count:  ………………
8. Institute: UWTSD London
9. Date of submission: ……………





[image: A black and yellow shield with yellow and blue leaves

AI-generated content may be incorrect.]


Table of contents 
1. Introduction:   ……………………………………………….
2. Problem deconstruction: ………………………………….
3. Proposed solution and explanation:  ……………………
4. Reflection and justification:  …………………………………
5. References:  ……………………………………………….
6. Appendices ………………………………………………….
10. 

Introduction
In today’s fast-paced world the efficiency of logistics and delivery systems Has become a vital factor for the success of online businesses. GrocerQuick Online grocery delivery company is currently facing challenges in managing its delivery routes efficiently. The company aims to optimize its delivery operation to reduce fuel consumption save time and ensure that all custom orders are delivered within the committed time frame. This report focuses on analyzing the given scenario identifying the key requirements and constraints and designing a logical and structured solution. It will include the deconstruction of the problem Using systematic techniques, the development of a flowchart and pseudocode to represent the proposed solution and reflection on the chosen problem-solving approaches. Through this study an attempt will be made to demonstrate how analytical thinking structured planning and optimization strategies can improve operational performance and enhance Customer satisfaction for GrocerQuick.

Problem Deconstruction
GocerQuick is an online grocery delivery platform facing operational challenges in efficiently managing its delivery network. The company is experiencing difficulties in assigning orders to delivery vehicles and optimizing routes to reduce fuel costs while ensuring timely deliveries. The primary objective is to delivery all orders within their promised time windows specifically ensuring that no delivery exceeds a 30 – minute delay. Achieving this objective requires a structured analysis of the problem identification of key variables and prioritization of essential requirements. 
To systematically understand the problem the MoSCoW prioritization method can be applied. Must-have requirement includes effective allocation order to vehicles minimization of total travel distance to reduce fuel consumption, and Strick adherence to the maximum 30-minute delivery delay. Should -Have feature encompass dynamic reassignment of order in response to traffic fluctuations and integration with real-time traffic monitoring system. Could-have enhancement may include optimizing the sequence of stop within each route and notifying customers of estimated delivery time. The company has decided that Wont -have elements for now include the use of drone of autonomous vehicles and long-term demand forecasting. 


Several key variables influence the delivery optimization problem. Order has specific location, time windows, and priority levels, which determine the urgency sequence of delivery.
 Delivery vehicles have a limited capacity and fuel efficiency metrices, which constrain how many orders can be allocated to each vehicle. Routes involve travel distances, estimated travel durations, and prevailing traffic conditions all of which must be considered to minimize operational costs. Additional constraints include strict delivery time limits, vehicle capacity limitations, and the need to reduce fuel expenditure. External factory, such as weather and urban average conditions for the purposes of this model.
  The problem can be divided into three interrelated components; order allocation route planning, and delivery monitoring. Order allocation involves deciding which vehicle should deliver which order considering proximity and vehicle capacity. Route planning focuses on sequencing deliveries to minimize total distance and travel time. Delivery monitoring ensures that all orders are delivered within the allowed time window, ad that any delays are addressed by reassigning orders or adjusting routes.
Certain assumptions are made to simplify the analysis. All deliveries are within a defined urban region, and vehicles are assuming med to travel at an average city speed. Orders are processed in hourly batches, which allow for daily delivery schedules to be generated. Traffic conditions are considered standard, and variation due to accidents or unusual congestion are not dynamically simulated in the model.
In summary, the deconstruction of GrocerQuick,s delivery optimization problem highlights the importance of structured analysis and prioitisation.by allocation, route optimization, and timely delivery, and by applying the MoSCoW technique, the critical requirements of the system can be addressed first, while optional enhancement can be planned for future implementation. This structured understanding lays the foundation for designing effective algorithms and solutions that meet business objective efficiently








3.Proposed solution and Explanation

The Proposed solution focuses on developing a structured and systematic approach to optimize delivery routes for GrocerQuick. This solution ensures that deliveries are completed within the allowed 30-minute delay limit while minimizing total travel distance and fuel consumption. The approach is based on heuristic optimization methods which are widely used in solving Vehicle Routing Problems (VRP) due to their practical efficiency and adaptability.
                     
 4. Overview of the Solution Approach:
The algorithm begins by collecting all relevant input data, including customer orders, delivery vehicle details, and depot location. Using this data, a distance matrix is generated to calculate the distance between all customer locations and the depot. Orders are then assigned to vehicles based on their capacity and proximity to reduce unnecessary travel. For each vehicle, a route is created using a nearest-neighbor strategy, where the next delivery stop is selected based on the shortest feasible distance and delivery time. Once an initial route is formed, it is improved using the 2-opt optimization technique to minimize total travel distance further. Finally, all routes are validated to ensure that no delivery exceeds the 30-minute delay threshold.
                                                                              

                              









   Flowchart of the process: 
The process flow for the proposed solution can be represented as follows:
1.Star
2.input order details and vehicle data
3.  Compute distance matrix between all locations
4.  Assign orders to vehicles according to capacity and distance 
 5. Generate initial route using nearest-neighbor approach
6. Apply route improvement using 2-opt metho
7. Validate delivery times (< 30 minutes delay) 
8. If any delivery violates the time constraint, reassign orders 
9. Output optimized delivery routes
10. End

This flow ensures that each vehicle follows an optimized while keeping deliveries timely and fuel-efficient. The flowchart can be drawn using software such as PowerPoint or draw.io and inserted into the final report for visual clarity. 
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 Pseudocode of the proposed Algorithm:

Input: Orders [], Vehicles [], Depot
Compute distance Matrix between all locations
For each vehicle in Vehicles:
route ← [Depot]
while unassigned orders exist and vehicle has capacity:
next ← nearest feasible order (route. End)
if next violates 30-min time limit:
choose next best feasible order
assign next to route
update travel time, distance, and fuel usage
route ← improve_with_2opt(route)
Validate all routes:
if any delivery delay > 30 minutes:
reallocate delayed orders
Output: Optimized routes for all vehicles


 

  Explanation of Key Aspects

Decision points:
The algorithm makes several critical decisions throughout the process. The first decision involves allocating orders to vehicles-based n capacity and proximity. This ensures that each vehicle is utilized efficiently without exceeding its maximum load limit. The second major decision point occurs when selecting the next delivery stop-the algorithm chooses the nearest feasible order to minimize travel distance. 
If this order risks exceeding the 30- minute delay threshold an alternative feasible order is selected. These decision points allow the system to balance between delivery efficiency and time accuracy. 

Assumption
· Traffic conditions are assumed to remain constant during the delivery period. 
· All vehicles start form the same depot location.
· Each delivery requires a fixed amount of service time. 
· The average vehicle speed is considered uniform.
· All vehicles have equal capacity and performance capabilities.


These assumptions allow the algorithm to focus on route optimization without unnecessary complexity, making the solution practical for initial implementation within Grocer Quick’s delivery system.





Fuel Efficiency:

Fuel efficiency in this model is achieved through route minimization and smart order allocation. The total travel distance directly influences fuel consumption. By using the nearest-neighbor and 2-opt improvement methods unnecessary detours are eliminated reducing g total kilometers traveled. As a result, the company can lower its fuel costs minimize carbon emissions and improve operational sustainability.

Time Management (30-Minute Delay):
The algorithm strictly enforces the 30 -minute delivery constraint by validating every generated route. The total estimated delivery time including travel and service duration is calculated for each vehicle. If a route violates the time limit the algorithm immediately reassigns or adjusts the order sequence to ensure compliance. This validation process guarantees that Grocer Quick maintains its service-level promise to customers.

Efficiency and Feasibility
Although heuristic algorithms do not always guarantee an absolutely optimal solution, they provide a practical and computationally efficient approach suitable for daily operations the proposed solution performs well under real   world constraints and scales effectively when the number of vehicles and orders increases. Moreover, it can be integrated with future technologies such as real-time traffic data and predictive scheduling to further enhance system performance.

Mini Conclusion:
The explanation of key aspects highlights how the proposed solution balance efficiency accuracy and practicality through well-defined decision points realistic assumptions and clear validation of fuel and time constraints the 
algorithm provides a reliable framework for Grocer Quick s delivery optimization system.





4.Reflection and Justification 
Reflection on the problem-Solving Process
The process of solving Grocer Quick’s
Delivery optimization problem provided
Valuable insights into analytical thinking, structured problem breakdown, and decision-making. Initially, the challenge was to identify the key constraints such as vehicle capacity, delivery time limits, and fuel efficiency. By deconstructing the problem into smaller components, it became easier to recognize the relationships between distance, time, and resource utilization. The use of systematic methods such as the Moscow prioritization technique enabled a clear understanding of the essential requirements that must be satisfied for the system to function effectively, Throughout the problem- solving process, critical thinking was applied to balance practicality with computational efficiency. 

Justification of the Approach:
The proposed heuristic- based algorithm was chosen due to its adaptability and speed in handling real world delivery scenarios. While exact optimization algorithms can provide mathematically optimal results, they are often computationally expensive and impractical for dynamic, same-day delivery environments. Heuristic approaches, such as the nearest-neighbor combined with 2-opt improvements, offer near-optimal solutions within a reasonable time frame, making them ideal for Grocer Quicks operations. This choice is justified because it maintains the balance between accuracy and performance 
which is essential for day-to day logistics. Additionally, the approach aligns with proven research on the vehicle routing problem (VRP) where heuristics are widely recognized as efficient for large-scale delivery management [1][2]


Strengths and Limitations:
 One of the key strengths of the proposed Solution is its scalability the algorithm can handle multiple vehicles and large sets of orders without significant computational delays. Furthermore, it incorporates both distance and time as optimization factors, ensuring that the results are balanced and realistic. However, the main limitation lies in Its static assumptions – for example the model assumes constant traffic conditions and uniform vehicle speed which may not always hold true in practical environments 
Another limitation is that the heuristic nature of the limitation is that the heuristic nature of the algorithm does not guarantee a globally optimal solution though it does provide a feasible and efficient one for daily use [3] 
Future improvements;
Future development could focus on integrating real -time traffic data predictive analytics and adaptive scheduling incorporation artificial intelligence techniques such as machine learning could allow the system to lean form historical delivery data and improve route predictions dynamically. Additionally incorporating driver feedback and GPS tracking could enhance accuracy and operational visibility. Development a web- based dashboard for route visualization and performance metrics could also make the system more user-friendly and data-driven [4]
Conclusion;
Reflecting on the entire problem- solving journey demonstrates how structured analysis and practical reasoning contribute to effective system design. The process emphasized the importance of simplifying complex challenges into smaller manageable e components and applying realistic optimization techniques. The reflection also highlights that continuous leaning and adaptation are key elements for maintaining efficiency and relevance in a rapidly evolving delivery industry.  
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