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ABSTRAK 

OPTIMASI PERENCANAAN PRODUKSI BERBASIS MODEL 

PERSEDIAAN NONLINIER MENGGUNAKAN METODE AUGMENTED 

LAGRANGIAN  DAN L-BFGS-B PADA KONDISI KARUSH KUHN 

TUCKER 

Oleh  

NABILA SYAHADATI ARSHA 

24010122140136 

Perencanaan produksi presisi krusial bagi stabilitas UMKM furnitur, namun 

di UMKM Dections masih bertumpu pada intuisi subjektif yang memicu inefisiensi. 

Penelitian ini memformulasikan model Non-Linear Programming (NLP) make-to-

order untuk memaksimalkan keuntungan kuadratik, dengan batasan modal kerja, 

bahan baku, dan tenaga kerja. Model diselesaikan menggunakan Augmented 

Lagrangian Method (ALM) untuk mentransformasikan fungsi berkendala menjadi 

sub-masalah iteratif. Kondisi Karush-Kuhn-Tucker (KKT) memastikan keabsahan 

optimalitas solusi, yang mana prosedur iteratif yang dilakukan dijamin konvergen 

menuju titik optimal melalui pengali Lagrange yang sistematis. Pencarian titik 

optimum dieksekusi menggunakan algoritma Limited-memory Broyden-Fletcher-

Goldfarb-Shanno with Bounds (L-BFGS-B) dengan kriteria penghentian norm 

Euclidean. Hasil komputasi menunjukkan bauran kuantitas produk optimal dengan 

keuntungan sebesar Rp1.995.853,00. Analisis post-optimal mengidentifikasi tenaga 

kerja dan bahan baku sebagai kendala mengikat (binding) yang menyebabkan 

kesenjangan pemenuhan pesanan. Wawasan manajerial dari penelitian ini 

merekomendasikan injeksi modal operasional sebagai strategi esensial untuk 

mengatasi keterbatasan kapasitas produksi. 

Kata Kunci : Perencanaan Produksi, Non Linear Programming, Augmented 

Lagrangian Method, L-BFGS-B, Karush Kuhn Tucker, UMKM Dections. 
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ABSTRACT 

 

PRODUCTION PLANNING OPTIMIZATION BASED ON A  NONLINEAR 

INVENTORY   MODEL USING THE AUGMENTED LAGRANGIAN AND  L-

BFGS-B METHOD UNDER KARUSH KUHN TUCKER CONDITIONS 

by 

NABILA SYAHADATI ARSHA 

24010122140136 

Precise production planning is crucial for the stability of furniture SMEs; 

however, production allocation at UMKM Dections remains based on subjective 

intuition, leading to resource inefficiency. This research formulates a make-to-order 

Non-Linear Programming (NLP) model to maximize quadratic profit under 

working capital, raw material, and labor constraints. The model is solved using the 

Augmented Lagrangian Method (ALM), which transforms the constrained function 

into iterative sub-problems. The Karush-Kuhn-Tucker (KKT) conditions are 

integrated to ensure the validity of the optimal solution, with the iterative procedure 

guaranteed to converge toward the optimal point through systematic Lagrange 

multiplier updates. Computational optimization is performed using the Limited-

memory Broyden-Fletcher-Goldfarb-Shanno with Bounds (L-BFGS-B) algorithm, 

employing Euclidean norm criteria for termination. The computational results 

determine the optimal product mix, yielding a maximum profit of Rp1,995,853.00. 

Post-optimal analysis identifies labor and raw materials as binding constraints, 

which are the primary triggers for order fulfillment gaps. These managerial insights 

suggest that additional operational capital injection is an essential strategy for 

addressing future production capacity limitations. 

Keywords : Production Planning, Non Linear Programming, Augmented 

Lagrangian Method, L-BFGS-B, Karush Kuhn Tucker, MSME Dections. 

 


