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ABSTRAK

PERBANDINGAN ALGORITMA EXPBRANCH, GREEDY DAN DYNAMIC
PROGRAMMING PADA MASALAH PEMUATAN BARANG DI NIRMALA
EXPRESS (Oleh: Sofyan Efendi; Pembimbing: Dr. Pardi Affandi, S.Si., M.Sc.,
CIT, Nurul Huda, S.Si., M.Si., 2026; 57 halaman)

Pemuatan barang pada perusahaan jasa angkutan merupakan salah satu
permasalahan optimasi yang perlu diperhatikan karena kapasitas kendaraan yang
terbatas menyebabkan tidak seluruh barang dapat dimuat dalam satu kali
pengiriman. Setiap barang memiliki berat dan keuntungan pengiriman yang
berbeda sehingga diperlukan metode yang mampu menentukan kombinasi barang
yang memberikan keuntungan maksimum tanpa melebihi kapasitas kendaraan.
Permasalahan tersebut dapat dimodelkan sebagai Binary Knapsack Problem.
Penelitian ini bertujuan untuk mengkaji penyelesaian masalah pemuatan barang di
CV. Nirmala Express menggunakan Algoritma Expbranch, Algoritma Greedy, dan
Dynamic Programming, serta membandingkan solusi yang dihasilkan oleh masing-
masing algoritma. Penelitian diawali dengan memformulasikan permasalahan
pemuatan barang sebagai model Binary Knapsack Problem berdasarkan data
barang yang akan dikirim dan kapasitas kendaraan sebesar 1.000 kg. Algoritma
Expbranch diterapkan melalui penentuan break item, perhitungan upper bound dan
lower bound, serta proses branching. Algoritma Greedy diterapkan menggunakan
tiga kriteria, yaitu Greedy by Profit, Greedy by Weight, dan Greedy by Density.
Sementara itu, Dynamic Programming diterapkan menggunakan prosedur rekursif
maju (forward recursion) dan rekursif mundur (backward recursion). Ketiga
algoritma diimplementasikan pada 10 dataset untuk membandingkan keuntungan
maksimum, total berat barang, dan kombinasi barang yang terpilih. Hasil penelitian
menunjukkan bahwa Dynamic Programming rekursif maju dan rekursif mundur
menghasilkan solusi yang identik pada seluruh dataset yang diuji. Algoritma
Expbranch juga menghasilkan solusi yang sama dengan Dynamic Programming
pada seluruh dataset, baik dari segi keuntungan maksimum, total berat barang,
maupun kombinasi barang yang terpilih. Sebaliknya, algoritma Greedy
menghasilkan solusi yang lebih bervariasi dan tidak selalu optimal. Berdasarkan
hasil perbandingan, Algoritma Expbranch dan Dynamic Programming merupakan
metode yang paling efektif dalam menyelesaikan permasalahan pemuatan barang
di CV. Nirmala Express karena mampu menghasilkan keuntungan maksimum
dengan tetap memenubhi batas kapasitas kendaraan.

Kata Kunci: Knapsack Problem, Expbranch, Greedy, Dynamic Programming,
Optimasi Pemuatan Barang
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ABSTRACT

COMPARISON OF EXPBRANCH, GREEDY, AND DYNAMIC
PROGRAMMING ALGORITHMS IN THE CARGO LOADING PROBLEM AT
NIRMALA EXPRESS (By: Sofyan Efendi; Supervisors: Dr. Pardi Affandi, S.Si.,
M.Sc., CIT; Nurul Huda, S.Si., M.Si., 2026, 57 pages)

Goods loading in freight transportation companies is an optimization
problem that requires careful consideration because the limited capacity of
transportation vehicles prevents all goods from being loaded in a single shipment.
Since each item has a different weight and shipping profit, a method is needed to
determine the combination of goods that yields the maximum profit without
exceeding the vehicle's capacity. This problem can be modeled as a Binary
Knapsack Problem. This study aims to examine the solution of the goods loading
problem at CV. Nirmala Express using the Expbranch Algorithm, Greedy
Algorithm, and Dynamic Programming, as well as to compare the solutions
produced by each algorithm. The study begins by formulating the goods loading
problem as a Binary Knapsack Problem based on shipment data and a vehicle
capacity of 1,000 kg. The Expbranch Algorithm is implemented through the
determination of the break item, the calculation of upper bounds and lower bounds,
and the branching process. The Greedy Algorithm is applied using three selection
criteria, namely Greedy by Profit, Greedy by Weight, and Greedy by Density.
Meanwhile, Dynamic Programming is implemented using both forward recursion
and backward recursion procedures. The three algorithms are tested on 10 datasets
to compare the maximum profit, total weight of loaded goods, and the selected item
combinations. The results show that Dynamic Programming with forward recursion
and backward recursion produces identical solutions for all tested datasets. The
Expbranch Algorithm also generates the same solutions as Dynamic Programming
for all datasets, in terms of maximum profit, total weight, and selected item
combinations. In contrast, the Greedy Algorithm produces more varied solutions
and does not always yield the optimal result. Based on the comparative analysis,
the Expbranch Algorithm and Dynamic Programming are the most effective
methods for solving the goods loading problem at CV. Nirmala Express, as they
consistently achieve maximum profit while satisfying the vehicle capacity
constraint.

Keywords: Knapsack Problem, Expbranch, Greedy, Dynamic Programming, Cargo
Loading Optimization.
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