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Abstract:

This study proposes a linear programming approach to optimize resource allocation for
achieving Sustainable Development Goal 4 (SDG 4): Quality Education. We develop a
mathematical model that allocates resources to different educational programs, ensuring
maximum impact on literacy rates, enrollment, and educational outcomes?

Keywords: SDG4, Linear Programming, Resources, Literacy Rate.

1. Introduction:

The Sustainable Development Goal 4 (SDG4) aims to "ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all." This goal is multifaceted,
encompassing various aspects like access, completion rates, learning outcomes, vocational
training, teacher quality, and educational facilities.

The Sustainable Development Goal for education is SDG 4: Quality Education, which aims
to “ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all.” It’s a cornerstone for achieving all other SDGs because education
empowers individuals and communities to thrive sustainably.

Education liberates the intellect, unlocks the imagination and is fundamental for self-
respect. It is the key to prosperity and opens a world of opportunities, making it possible for
each of us to contribute to a progressive, healthy society. Learning benefits every human being
and should be available to all. Everyone can help to make sure that we meet the Global Goals.
Use these ten targets to create action to ensure quality education.

2. Linear programming approach:

Linear programming is a powerful mathematical technique used to optimize (maximize or
minimize) a linear objective function, subject to a set of linear equality and inequality
constraints. It's particularly useful for resource allocation problems, which are highly relevant
to achieving SDG4 across different states or regions.

Here's how SDG4 can be used in linear programming, along with a problem example:

Key SDG4 Targets Relevant to Linear Programming:

Before formulating a problem, let's consider some key SDG4 targets that can be translated into
quantifiable metrics and constraints:

* Target 4.1: By 2030, ensure that all girls and boys complete free, equitable and quality
primary and secondary education leading to relevant and effective learning outcomes.

* Target 4.2: By 2030, ensure that all girls and boys have access to quality early childhood
development, care and pre-primary education so that they are ready for primary education.

* Target 4.3: By 2030, ensure equal access for all women and men to affordable and quality
technical, vocational and tertiary education, including university.
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* Target 4.a: Build and upgrade education facilities that are child, disability and gender
sensitive and provide safe, non-violent, inclusive and effective learning environments for all.

* Target 4.c: By 2030, substantially increase the supply of qualified teachers, including through
international cooperation for teacher training in developing countries, especially least
developed countries and small island developing States.

3. Target Goal

4.1 Free, equitable, and quality primary and secondary education

4.2 Access to quality early childhood development and pre-primary education
4.3 Equal access to affordable technical, vocational, and tertiary education

4.4 Increase youth and adult skills for employment and entrepreneurship

4.5 Eliminate gender disparities and ensure access for vulnerable groups

4.6 Achieve universal literacy and numeracy

4.7 Education for sustainable development and global citizenship

4.A Build inclusive, safe, and effective learning environments

4B Expand scholarships for developing countries

4.C Increase supply of qualified teachers through international cooperation

The Andhra Pradesh government wants to improve access to quality education in rural
districts by deploying teachers efficiently across schools, in line with SDG 4 goals.
Efforts aligned with SDG 4 in Andhra Pradesh might include:
1. Expanding digital classrooms in rural areas.
2. Improving teacher training through partnerships with universities.
3. Offering vocational education tailored to local industries.
4. Promoting inclusive education for tribal and differently-abled students.
Maximize the number of students receiving quality education by allocating teachers to schools
under budget and staffing constraints.
4. Decision Variables
Let:
x1: Number of teachers assigned to District A
x2: Number of teachers assigned to District B
x3: Number of teachers assigned to District C
Objective Function
Maximize:
7=40x1+35x2+50x3
Where the coefficients represent the estimated number of students impacted per teacher in each
district.
5. Constraints
Budget Constraint: Each teacher costs 40,000/month. Total budget is ¥12,00,000.
40000x1+40000x2+40000x3<1200000
Teacher Availability: Only 30 teachers are available.
x1+x2+x3<30
Minimum Staffing Requirement:
District A needs at least 5 teachers: x1>5
District B needs at least 7 teachers: x>7
District C needs at least 6 teachers: x3>6
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Non-negativity:
X1,X2,X3>0
Solution: Consider the Objective function
Maximize Z=40x1+35x,+50x3 subject to the constrains
40000x1+40000x2+40000x3<1200000(Budget constraint)
x1+X2+x3<30(Teacher availability)
X125, X2>7, x3>6(Minimum staffing)
X1, X2, X320
Step 1: Convert to Standard Form
Introduce slack variables s; and s; for the < constraints:
40000x1+40000x2+40000x3+s1=1200000
X1+X2+x3+s2=30
Also, convert the minimum staffing constraints into equalities using surplus and artificial
variables (for full simplex treatment).
Step 2: Initial Simplex Tableau
We now build the tableau with:
Decision variables: x1, x2, X3
Slack variables: sy, s2
Artificial variables: a1, az, a3(for > constraints)
X1+x2+x3+s1=30
X1+tX2+x3+52=3
X1—a1=5
Xz—az=7
X3—a3=6
The table will look like this (simplified view):
We can solve this by step wise we can reach
Start with Minimums
Let’s begin with:
x1=5
x2=7
x3=6
Total: 5+7+6=185 + 7 + 6 = 18 Remaining capacity: 30—18=1230 - 18 =12
Allocate Remaining Kits
Since x3x_3 has the highest coefficient (50), we’ll prioritize it.
Try:
x1=5
x2=7
x3=18
Total: 5+7+18=30
Calculate Objective Function
7=41(5)+35(7)+50(18)=205+245+900=1350

6. Conclusion:
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This study demonstrates the effectiveness of linear programming in sustainable education
planning for achieving SDG 4: Quality Education. By optimizing resource allocation, our
approach ensures.
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