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[bookmark: _Toc216190214]Introduction in to Problem Scenario:
An online grocery delivery service, GrocerQuick, is experiencing difficulties in managing its delivery routes efficiently. The company aims to optimise delivery routes to reduce fuel consumption and improve delivery times. You have been asked to develop a solution that achieves the following:
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Deconstruct the Problem
1. Efficient Allocation of Orders to Delivery Routes
Explanation
Orders must be distributed across delivery vehicles in a logical and manageable way, ensuring that each route is feasible and that no vehicle is overloaded.
Core Issues
· Identifying orders that are geographically close and grouping them efficiently
· Guaranteeing that each order is allocated to exactly one vehicle
· Ensuring that vehicle load capacities are not exceeded
· Distributing work evenly across the delivery fleet

2. Minimised Fuel Consumption Through Reduced Travel Distance
Explanation
Since fuel consumption increases with distance travelled, the routing system must aim to construct the shortest possible routes that still meet operational requirements.
Core Issues
· Computing the shortest possible paths between delivery locations
· Eliminating unnecessary detours or inefficient routing choices
· Preventing multiple vehicles from covering the same areas unnecessarily
· Determining the most efficient delivery sequence for each vehicle

3. Timely Delivery of All Orders (No More Than 30 Minutes Late)
Explanation
Each order has a scheduled delivery time, and the system must ensure that no delivery exceeds its deadline by more than 30 minutes.
Core Issues
· Accurately estimating arrival times for all delivery stops
· Planning routes that comply with required delivery time windows
· Prioritising orders that have stricter or earlier deadlines
· Accounting for delays and adapting schedules to avoid excessive lateness
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Propose a Solution: Flowchart and Pseudocode			[image: ]
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The delivery process begins with a simple but powerful idea: placing the grocery store at the center of a map and calculating how far a driver can travel from that point within a set amount of time. Using real, up-to-date road data, specialized software determines every direction a vehicle can move and identifies all the streets, neighborhoods, and intersections a driver can reach within 20 minutes. The result is a uniquely shaped area called a 20-minute isochrone. Unlike a perfect circle drawn with a compass, this zone bends, stretches, and narrows based on the realities of the road network—speed limits, stoplights, turns, road types, and the natural layout of a city all influence its final shape. Any customer whose home falls within this irregular boundary can be confidently promised that a driver will arrive within 20 minutes after the order has been prepared.
To make this system even more efficient, the software takes the large isochrone and divides it into smaller sub-zones. Each sub-zone is labeled alphabetically—Zone A, Zone B, Zone C, and so on—and each corresponds to a specific range of travel times. For example, Zone A may contain households just 3–5 minutes away, while Zone B includes homes 6–10 minutes away. This alphabetical zoning system allows dispatchers to see at a glance which orders belong to the same general area. Instead of sending drivers back and forth across the service radius, the system groups orders from the same sub-zone together. A driver can then follow a single, streamlined route, dropping off several orders in one efficient trip.
This approach significantly reduces travel time, fuel consumption, and total kilometers driven. It also lowers overall vehicle wear and tear and creates a predictable structure that makes the driver’s job easier. More importantly, it maintains the company’s promise of fast deliveries, since each zone reflects real travel time rather than a simple distance measurement. A neighborhood that appears close on a map but is difficult to reach because of slow roads will be placed into a higher lettered zone, while a slightly farther but faster route might fall into a nearer zone. Time—not distance—is the organizing principle.
One of the most powerful advantages of the time-based zoning model is its ability to adapt automatically to changing road conditions. Because the system relies on live or regularly updated travel-speed data, it recalculates the isochrone whenever traffic conditions shift. During rush hour, when cars move more slowly and congestion increases, the area reachable within 20 minutes naturally shrinks. The delivery zone becomes smaller, ensuring that the store does not accept orders from customers who cannot be reached within the guaranteed timeframe. This protects the company’s promise of delivering within 30 minutes—an assurance that combines a fixed 10-minute order-preparation window with up to 20 minutes of driving.
When traffic improves and speeds increase, the software expands the delivery zone again, allowing more customers to place orders. This flexibility ensures that the system is never overly conservative during quiet periods but never overly optimistic during busy ones. The constant adjustments mean that the delivery network remains stable and reliable throughout the day, regardless of unpredictable road conditions such as accidents, temporary closures, construction zones, or sudden traffic slowdowns.
For drivers, dynamic zoning eliminates guesswork and stress. They no longer have to navigate unexpectedly long routes or worry about being assigned unrealistic delivery times. Instead, they operate inside zones built from real travel data, making their work more predictable and manageable. Dispatchers likewise benefit from clearer order grouping and more confident decision-making, since each zone directly represents how long it actually takes to reach customers in that area.
By combining a precise 20-minute driving radius with a consistent 10-minute preparation buffer, and by allowing the delivery zone to expand or contract automatically throughout the day, this system achieves both efficiency and reliability. Customers receive their groceries promptly, drivers follow optimized routes, and the company reduces operational costs while maintaining its on-time delivery guarantee.
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START

// Define time Limits

TimeZ = DeliveryZoneTime // max 2@ min driving time
TimeP = PackingTime // max 1@ min packing time
ExtraPackLimit = 5 // allow grouping if packing < 5 min

// Main Loop
WHILE true DO

CheckDeliveryApp()

IF DeliveryArrived == TRUE THEN
// Assign delivery to the correct time zone and driver
Zone = AssignToTimeZone(TimeZ)

Driver = AssignDriver(Zone)

// Begin packing the first order
StartPacking(Delivery)

// If packing is progressing quickly, check for an additional order
IF TimeP < ExtraPackLimit THEN
CheckDeliveryApp()
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26 IF AnotherDeliveryInSameZone(Zone) == TRUE THEN
27 Accept(SecondDelivery)

28 StartPacking(SecondDelivery)

29 ENDIF

30 ENDIF

B

32 // Once packing is done, send the driver on the route
33 StartDelivery(Driver)

34

35 EXIT_LOOP  // Matches the flowchart "end"

36

37 ENDIF

38

39 ENDWHILE

40

41 END|
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