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This assignment looks at how to organise delivery routes in a more efficient way. The main goals are to assign orders to routes properly, reduce fuel consumption, and make sure no delivery is more than 30 minutes late. To do this, the problem is broken into smaller parts, and a simple algorithm is proposed to manage distance and timing. A flowchart, pseudocode, and a reflection on the problem-solving techniques used are included to support the solution.
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The delivery scenario we are analysing focuses on improving how a company organises its delivery routes. The main goals are:
Allocate customer orders to delivery routes in an efficient way.
Reduce fuel consumption by keeping the total travel distance low.
Make sure that no delivery arrives more than 30 minutes late.
Even though this sounds[1] simple at first, it becomes more complex when we think about all the elements involved. That is why the first step in solving this type of problem is to break it down into smaller pieces. When a problem is divided into parts, it becomes easier to understand and easier to approach logically.
The situation is similar to a basic version of the Vehicle Routing Problem (VRP), which is commonly studied in logistics. In VRP, the challenge is usually to assign several deliveries to one or more vehicles and plan the order of the stops. In this assignment, the goals focus specifically[2] on time control and fuel efficiency, so these elements become the main constraints.
To organise the requirements, I used the MoSCoW method, which helps classify what is essential and what is optional.

Must-Have Requirements
      These requirements must be satisfied for the solution to work:
Orders must be assigned to a delivery route.
Routes must be planned in a way that reduces unnecessary distance.
No delivery should be more than 30 minutes late.
The system needs to calculate distances and estimate arrival times.

Should-Have Requirements
       These improve the solution but are not strictly essential:
The system should adjust a route if a delivery becomes too late.
The system should try to reorganise the order of deliveries to improve efficiency.

Could-Have Requirements
      These features would be helpful but are outside the main goals:
Use historical data to predict better delivery timings.
Use real-time GPS information for live route updates.





Won’t-Have Requirements
      These will not be included:
Live traffic analysis.
Machine learning models for long-term forecasting.
       After this, I listed the main variables in the problem:
The location of each order (address or coordinates).
The required delivery time.
The distance between each pair of delivery points.
The estimated speed of the delivery vehicle.
The total distance of a route.
The expected arrival time for each stop.
These variables interact to determine which routes are possible and which ones break the rules of the system. For example, even if an order is close, it might still be too late if added to a route with many stops. Also, fuel consumption is closely related to distance, so route length becomes an important measurement.
By breaking everything into these smaller parts, I was able to understand the problem in a clearer way. It showed me that I needed a method that checks both distance and time at the same time. This breakdown helped prepare the foundation for the solution I propose in the next section.

[bookmark: _Toc216855832][bookmark: _Toc216856038][bookmark: _Toc216856359]2.                Proposed Solution and Explanation
My proposed solution uses a simple step-by-step algorithm that tries to balance the distance requirement with the time constraint. Instead of trying to calculate a mathematically[3, pp. 831–861] perfect optimal route—which can be extremely complex—I chose a heuristic approach, meaning a method that provides a good solution efficiently.
The main idea is to assign each order to the nearest suitable route and check if that route can still meet the time requirement. If not, the solution will try to adjust the route or reassign the order. At the end, the algorithm improves each route by rearranging the stops to reduce unnecessary travel.
This method is simple enough for the scale of the assignment, but still realistic because many small delivery companies use similar techniques in real life.
[bookmark: _Toc216856360]     2.1 Step-by-Step Explanation of the                  Algorithm
Each order has a location and a required delivery time. At the beginning, all orders are loaded into the system so they can be processed together. A distance matrix is then created to show how far each delivery location is from the others. This matrix allows the system to quickly compare distances when building delivery routes.
Once the distance information is available, each order is assigned to the nearest suitable route. The nearest route is defined as the route whose last stop is closest to the new order. This approach helps minimise unnecessary travel distance and reduce fuel consumption.
After assigning an order, the system checks whether adding it would cause the delivery to arrive more than 30 minutes late. If this happens, the algorithm attempts to fix the issue by reassigning the order to a different route or by changing the sequence of deliveries within the route.
This process continues until all orders have been assigned. Finally, a simple route optimisation step is applied, such as a nearest-neighbour heuristic, to reduce the total distance without breaking the timing constraint. The final output presents all routes with their estimated arrival times.
The main strength of this approach is that it is simple, clear, and efficient. It does not require advanced mathematics, but it still meets the main goals of the assignment.
[bookmark: _Toc216856361]     2.2 Flowchart (Text Description for Word      Diagram)
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2.3        Pseudocode (Simple Version)
START
Load all orders
Create distance matrix

For each order:
Assign order to nearest route
Calculate estimated arrival time
If arrival time > deadline + 30 minutes:
Reassign or resequence the route
End For

For each route:
Optimise stop order
        End For

       Output final routes
        END

2.4            Why This Solution Works
The solution works because it uses simple logic to satisfy the main requirements. It avoids unnecessary complexity and focuses on the most important rules: distance and time. The method is[4] also flexible because it checks timing at each step and is able to correct problems before they grow.
This is similar to how many real delivery companies operate when they do not have access to expensive optimisation software. The algorithm also reflects practical thinking—trying the nearest route first, checking for problems, and improving the route at the end.
Even though the method is not perfect, it is appropriate for the scale of this assignment and the limited information available.





3. Reflection and Justification
To complete this assignment, I used several problem-solving techniques that helped me understand the challenge and design a solution in a structured way. The most important techniques were decomposition, abstraction, systems thinking, and logical reasoning.
Decomposition
This was essential because the original problem had many parts: distance, time, fuel use, order assignment, and route sequencing. If I tried solving it all at once, it would be confusing. By breaking it down into smaller steps, I could focus on one part at a time. This made the solution easier to design and easier to explain.
Abstraction
I intentionally ignored certain real-world factors such as weather, traffic, or driver behaviour. These factors are important in reality, but they would complicate the solution too much for this assignment. Abstraction helped me focus only on what the assignment required.
Systems Thinking
Delivery routes behave like a system. When one part changes—such as adding a new order—it affects the whole route. Systems thinking helped me see the consequences of each decision. For example, a small increase in distance could cause a large delay. This perspective helped me choose a solution that keeps everything balanced.
Why My Approach Is Suitable
The heuristic method I chose is simple, but it works well for the goals of the assignment. It does not require heavy computation and fits the type of problem we were given. It also shows understanding of route optimisation concepts without going too deep into complex algorithms.
Limitations
      There are a few limitations:
It assumes that vehicles travel at a constant speed.
It does not use real-time location data.
        It does not include factors like traffic conditions.
Heuristic methods do not always produce the mathematically best solution.
        Even with these limitations, the solution is still appropriate for the assignment          because it meets all must-have requirements and demonstrates clear problem-solving.
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                                 CONCLUSION

This assignment showed how delivery routes can be improved using a simple and practical approach. By breaking the problem down and using basic heuristics, it becomes possible to reduce distance, control delivery times, and meet the main requirements. Even with some limitations, the proposed solution is clear, functional, and suitable for the scenario.
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