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School Districting 
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Eight years primary education is obligatory 

In some districts, there aren’t any primary school 

School Districting Program 

Students in these districts are transported to 
districts with primary schools 

Central Schools 
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School Districting 
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1989-90 → 5 Central Schools and 305 students.  

2009-10 → 80 cities with 667,475 students 

Now → 5,754 central schools serving students from 
39,559 districts in Turkey 

Mathematical models are developed 

Heuristic approaches for minimizing the cost of school 
districting application 

Real Life Scenarios 
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School Districting 

Finding the bus 
routes to carry the 
children to central 

schools 

Selecting the 
central school(s)  

Building a central 
school is also a 

possibility but it is 
too costly 

Therefore, the 
central school is 

selected from one 
of the currently 

operating schools 

Number of Central 
Schools 

Geographical 
distribution of 
demand nodes 

The capacity of the 
central schools 

Number of 
students in the 
demand nodes 
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School Districting 
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Location 

Routing 

Problem 

: Demand Node 

: Potential Central School 

: Selected Central School 
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School Districting 
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Location 

Routing 

Problem 

the selection of central 
school location 

assignment of demand 
sites to central school 

transportation routes 
between demand nodes 

Demand Selective 

Location Routing 

Problem 

the students at a demand 

site may walk directly to 

central school or to other 

demand sites to be picked 

up.  
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School Districting 
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Walk to 
School 

Walk to 
Route or 
School 

School 
Districting 



EWGLA 2015, Budapest, HUNGARY 

School Districting | Walk to School 
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: Demand Node 

: Potential Central School 

: Non-Demand Node 

: Selected Central School 

Distance < α km 
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School Districting | Walk to Route or School 
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Distance < γ km 

: Demand Node 

: Potential Central School 

: Non-Demand Node 

: Selected Central School 
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Model 
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Model 
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EXTENSIONS 
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Model | Walk to Route or School 
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District must be visited if and only if there is no central 

school within α km, and no demand nodes which is visited 

by a node within γ km. 



EWGLA 2015, Budapest, HUNGARY 

Model Extension| Distance Constrained Walk to Route or School 
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•Students 

•  Central School 

•  + Another District 

•  + Travel Distance Constraint 
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Model Extension| Distance Constrained Walk to Route or School 
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Model Extension| Cumulative Walk to Route or School 
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•Students 

•  Central School 

•  + Another District 

•  + Travel Distance Constraint 

•  The objective is not related to buses, but to the 

number of students 
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Model Extension| Cumulative Walk to Route or School 
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Model Extension| Cumulative Walk to Route or School 
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Model Extension| D-Cum WTRS 
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•Students 

•  Central School 

•  + Another District 

•  + Travel Distance Constraint 

•  The objective is not related to buses, but to the number 

of students 
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Model Extension| D-Cum WTRS 
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School 
Districting 

Application 

Mathematical 
Model 

Optimal 
Solutions 

Heuristics 
Approaches 

Assignment 
Based Costing 

Route Based 
Costing 
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Assignment  

Based 

Costing 

Heuristics 



EWGLA 2015, Budapest, HUNGARY 

Heuristics 
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Incremental 

Greedy 

Sequential 

School Selection 
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Heuristics | Incremental Greedy Sequential School Selection 
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Heuristics 

27 



EWGLA 2015, Budapest, HUNGARY 

Heuristics | Nearest Neighbour Algorithm 
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Heuristics 
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Heuristics 
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Route Based 

Costing 

Heuritics 
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Route 

Based Costing 

School Selection 
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Heuristics | Route Based Costing School Selection 
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Heuristics 
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Data Sets & Computational Analysis 
D

S
LR

P
 Small Data Set Ankara-Akyurt 

Medium Data 
Set 

İstanbul-Kartal 
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Data | Ankara - Akyurt 

12 Demand Nodes 

5 Possible Central  

School Location 

35 
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Results 

Maximum 4 demand points 

Maximum route distance 23.9 km 

D- WTS 

α=4 , γ=2, p=2, B=2 
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Results 

Maxium 6 demand points 

Maximum route distance 34.1 km 

Cum WTRS 

α=4 , γ =2, R =50 
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Results D-Cum WTRS 

α=4 , γ=2, B=2, R =50 

Maximum 4 demand points 

Maximum route distance 23.9 km 
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Computational Results | Ankara -Akyurt 
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Computational Results | Ankara – Akyurt 

WTS WTRS 
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Data | İstanbul- Kartal 
 

 
•  Total 45 nodes 

•  25 Demand Nodes 

•  20 Potential Central School Nodes 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 
* 

41 



EWGLA 2015, Budapest, HUNGARY 

Computational Results | İstanbul – Kartal 
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. 
School Districting Application 

Demand-selective LRP 

Cumulative and Distance-constrained versions 

Two real life scenarios, Akyurt-Ankara and Kartal-İstanbul 

Mathematical Models and Two different heuristics approaches 
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Thank You for Listening 

Questions & Answers 
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