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PENERAPAN ALGORITMA BORUVKA METODE CONTRACTED 

GRAPH DALAM MENENTUKAN MINIMUM SPANNING TREE  

(Studi Kasus: PDAM Gunungkidul wilayah Wiladeg dan Tunggul) 

Oleh : 

Dani Nur Afandi 

12610019 

ABSTRAK 

Kabupaten Gunungkidul merupakan salah satu Kabupaten di Provinsi Daerah 

Istimewa Yogyakarta yang terletak di bagian selatan. Sebagian besar 

masyarakatnya memanfaatkan air yang disediakan oleh Perusahaan Daerah Air 

Minum (PDAM) Tirta Handayani Gunungkidul. Tugas dari PDAM adalah 

menyediakan dan mendistribusikan air bagi warga masyarakat yang membutuhkan. 

Dalam hal pendistribusian air, jaringan pipa yang efisien sangat diperlukan, yaitu 

di mana setiap pelanggan yang membutuhkan air dapat terlayani dengan baik, 

namun dengan biaya pembangunan dan perawatan pipa saluran air yang minimal. 

Permasalahan pengotimalan jaringan pipa PDAM Gunungkidul, khususnya 

di wilayah Wiladeg dan Tunggul merupakan masalah pencarian Minimum Spanning 

Tree (MST). Data jaringan pipa tersebut digambarkan dalam suatu graf berbobot 

tak berarah di mana setiap simpulnya merepresentasikan cabang jaringan pipa, dan 

sisinya merepresentasikan panjang pipa antar cabang tersebut. Selanjutnya dicari 

MST menggunakan Algoritma Boruvka metode Contracted Graph, yaitu dengan 

memilih sisi yang berbobot minimum dari setiap simpul, selanjutnya simpul yang 

terhubung oleh sisi terpilih tersebut dikerutkan (contract). Langkah tersebut 

dilakukan secara berulang-ulang hingga tersisa satu simpul pada graf tersebut. 

Gabungan sisi-sisi berbobot minimum tersebut merupakan MST. Pencarian MST 

dilakukan dengan cara perhitungan manual maupun dengan program komputer 

berbasis Matlab R2013a. 

Ditemukan total pajang pipa efisien yaitu 33.539 meter, lebih kecil dari total 

panjang pipa awal yaitu 36.815 meter. Sehingga dapat disimpulkan bahwa 

Algoritma Boruvka metode Contracted Graph dapat digunakan sebagai alternatif 

solusi optimal pada jaringan pipa PDAM. 

Kata Kunci :  Algoritma Boruvka, Contracted Graph, MATLAB, Minimum 

Spanning Tree (MST), PDAM Tirta Handayani Gunungkidul. 
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BAB I 

PENDAHULUAN 

A. Latar Belakang Masalah 

Teori graf adalah salah satu cabang ilmu matematika yang sudah ada sejak 

lama dan memiliki segi terapan di banyak bidang ilmu pengetahuan dan teknologi 

informasi. Graf membahas tentang model matematika untuk menganalisa banyak 

masalah konkret yang terjadi di dunia nyata. Beberapa masalah yang terdapat pada 

bidang fisika, kimia, ilmu komunikasi, komputasi, genetik, psikologi, sosiologi, 

maupun ilmu bahasa, itu semua dapat diformulasikan sebagai masalah di teori graf. 

Begitu juga beberapa cabang matematika seperti teori grup, teori matriks, 

probabilitas, maupun topologi, hubungannya sangat dekat dengan teori graf. 

Teori graf bembahas banyak konsep, salah satu diantaranya adalah konsep 

pohon (tree). Tree merupakan salah satu materi penting dalam teori graf, mengingat 

penerapannya yang luas, khususnya pada ilmu komputer. Definisi tree secara 

formal adalah graf tanpa cycle (R. Balakrishnan & K. Rangathan, 2012). Beberapa 

topik yang dibahas dalam tree adalah kasus Pohon Keputusan (Decision Tree), 

Travelling Salesman Problem (TSP), Penjadwalan, dan juga Minimum Spanning 

Tree (MST).  

Minimum Spanning Tree atau pohon perentang minimum dari suatu graf 

terhubung berbobot adalah pohon perentang yang memiliki jumlah bobot terkecil 

dari sisi-sisinya (Kenneth H. Rosen, 2012). Untuk menentukan Minimum Spanning 

Tree dari suatu graf, kita dapat menggunakan beberapa algoritma diantaranya yaitu 
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Algoritma Prim, Algoritma Kruskal, Algoritma Reverse Delete, Algoritma 

Boruvka, maupun algoritma-algoritma penentuan Minimum Spanning Tree yang 

lain.  

Banyak aplikasi dari Minimum Spanning Tree pada kehidupan nyata. 

Beberapa aplikasi tersebut antara lain pencarian jarak terpendek suatu rute 

perjalanan, efektifitas pemasangan jaringan kabel telepon, efektifitas pemasangan 

jaringan kabel listrik, efektifitas pemasangan jaringan pipa PDAM, dan masih 

banyak lagi. 

Permasalahan Minimum Spanning Tree sederhana bisa diselesaikan dengan 

melakukan perhitungan manual. Namun pada kasus yang besar dan kompleks, 

perhitungan manual akan sulit dilakukan karena akan memakan waktu yang relatif 

lama. Oleh sebab itu, dibutuhkan suatu program komputer yang dapat melakukan 

perhitungan nilai minumum spanning tree dengan cepat dan akurat.   

PDAM Gunungkidul sebagai penyedia air bersih bagi masyarakat 

Gunungkidul bertugas menyediakan dan mendistribusikan air dari PDAM pusat 

menuju rumah-rumah warga masyarakat Gunungkidul yang membutuhkan. PDAM 

mendistribusikan air dengan menggunakan pipa saluran air. Sebagian besar pipa 

saluran air menggunakan bahan besi, sehingga dibutuhkan biaya yang sangat besar 

untuk membeli material beserta pemasangannya. Maka dari itu dibutuhkan jaringan 

pipa yang efisien. Di mana setiap daerah yang membutuhkan air dari PDAM dapat 

terlayani dengan baik, tetapi dengan biaya pembuatan pipa saluran air yang 

minimal.  
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Penelitian ini akan membahas mengenai Algoritma Boruvka metode 

Contracted Graph sebagai algoritma pencari Minimum Spanning Tree dan 

penerapannya pada jaringan pipa distribusi air PDAM yang bertujuan untuk 

ditemukannya rancangan jaringan pipa yang efisien sebagai pertimbangan 

pembaharuan jaringan pipa PDAM di kemudian hari. Berdasarkan latar belakang 

di atas, maka peneliti mengambil judul penelitian “Penerapan Algoritma Boruvka 

Metode Contracted Graph dalam Menentukan Minimum Spanning Tree (Studi 

Kasus: PDAM Gunungkidul)”. 

B. Batasan Masalah 

Pembatasan masalah perlu dilakukan dengan tujuan agar pokok permasalahan 

yang diteliti tidak keluar dari yang sudah ditentukan. Batasan-batasan masalah yang 

diberikan dalam penelitian ini yaitu: 

1. Graf yang digunakan merupakan graf berbobot tak berarah. 

2. Bobot sisi diperoleh dari panjang pipa antar titik yang diamati. 

3. Optimisasi difokuskan pada panjang jalur pipa.  

4. Seluruh pipa mempunyai panjang yang berbeda satu sama lain. 

5. Diameter pipa yang berkorelasi dengan debit air diabaikan.  

6. Jaringan pipa yang dihitung hanya sampai pada pipa transmisi dan pipa 

distribusi, sehingga tidak langsung sampai ke konsumen. 

7. Simpul graf merepresentasikan cabang dari jaringan pipa dan ujung pipa 

distribusi (yang selanjutnya dihubungkan ke jaringan pipa sambungan 

rumah), dan sisi graf merepresentasikan pipa.  
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C. Rumusan Masalah 

Berdasarkan latar belakang yang telah diuraikan, maka masalah yang akan 

dikaji pada penelitian ini adalah: 

1. Bagaimana konsep dan cara kerja Algoritma Boruvka Metode Contracted 

Graph dalam menentukan Minimum Spanning Tree? 

2. Bagaimana penerapan Algoritma Boruvka Metode Contracted Graph dalam 

menentukan Minimum Spanning Tree pada jaringan pipa PDAM 

Gunungkidul? 

D. Tujuan Penelitian 

Berdasarkan rumusan masalah diatas, maka tujuan dari penelitian ini adalah: 

1. Mengetahui konsep dan cara kerja Algoritma Boruvka Metode Contracted 

Graph dalam menentukan Minimum Spanning Tree. 

2. Menerapkan Algoritma Boruvka Metode Contracted Graph dalam 

menentukan Minimum Spanning Tree pada jaringan pipa PDAM 

Gunungkidul. 

E. Manfaat Penelitian 

Manfaat Penelitian bagi mahasiswa yaitu mengetahui tentang Algoritma 

Boruvka Metode Contracted Graph dalam menentukan Minimum Spanning Tree 

dan implementasinya di kehidupan nyata. Sedangkan manfaat penelitian bagi 

praktisi, hal ini digunakan sebagai bahan pertimbangan pengambilan keputusan 

dalam pembaharuan jaringan pipa PDAM Gunungkidul yang lebih efisien. 
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F. Tinjauan Pustaka 

Tinjauan pustaka skripsi ini terdiri dari beberapa jurnal dan skripsi sebagai 

referensi pelengkap guna menunjang kelengkapan penelitian. 

Adapun penelitian sebelumnya yang berhubungan dengan penelitian skripsi 

ini dapat diklasifikasikan sebagai berikut:  

Tabel 1.1: Kajian Pustaka 

NO Nama Peneliti Judul Penelitian Hasil Penelitian 

1 Yvette (I-Ting) Tsai 

A Randomized 

Algorithm to Find 

Minimum Spanning 

Tree 

Penelitian ini membahas 

tentang konsep, cara kerja 

dan efektifitas Algoritma 

Random untuk 

penyelesaian Minimum 

Spanning Tree. Di 

dalamnya disimpulkan 

bahwa Algoritma 

Random lebih unggul 

dalam hal kecepatan 

proses (running time) dari 

pada  Algoritma Prim, 

Algoritma Kruskal, dan 

Algoritma Boruvka. 

2 Dwi Satio Nugroho 

Penerapan Algoritma 

Reverse Delete Dalam 

Menentukan Minimum 

Spanning Tree Obyek 

Wisata di Kota 

Yogyakarta 

Penelitian ini membahas 

konsep dan cara kerja 

Algoritma Reverse Delete  

dalam menentukan 

Minimum Spanning Tree 

untuk mengoptimalkan 

waktu perjalanan antar 

obyek wisata yang 
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dipengaruhi oleh waktu 

tunggu pada traffic light 

di persimpangan jalan.  

3 Najib Ubaidillah 

Pengujian Optimalisasi 

Jaringan Kabel Fiber 

Optic di Universitas 

Islam Indonesia 

menggunakan 

Minimum Spanning 

Tree 

Penelitian ini membahas 

aplikasi Minimum 

Spanning Tree pada 

Jaringan Kabel Fiber 

Optic di Universitas 

Islam Indonesia 

menggunakan Algoritma 

Prim, Kruskal, Boruvka 

dan Solin. 

4 Cahyo Pramono 

Aplikasi Algoritma 

Boruvka pada Jaringan 

Pipa Distribusi Air 

Bersih PDAM Tirta 

Dharma di Kecamatan 

Sewon Bantul 

Penelitian ini membahas 

konsep dan cara kerja 

algoritma Boruvka dalam 

menentukan Minimum 

Spanning tree dan 

penerapannya pada 

jaringan pipa PDAM 

Tirta Dharma di 

Kecamatan Sewon Bantul 

beserta pembuatan 

program komputer 

menggunakan software 

MATLAB. 

5 Dani Nur Afandi 

Penerapan Algoritma 

Boruvka Metode 

Contracted Graph 

Dalam Menentukan 

Penelitian ini membahas 

konsep dan cara kerja 

algoritma Boruvka 

dengan Metode 
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Minimum Spanning 

Tree (Studi Kasus: 

PDAM Gunungkidul) 

Contracted Graph 

dalam menentukan 

Minimum Spanning tree 

dan penerapannya pada 

efisiensi jaringan pipa 

PDAM Gunungkidul 

beserta pembuatan 

program komputer 

berbasis MATLAB yang 

berlaku umum tanpa 

batasan jumlah sisi dan 

simpul. 

 

Tinjauan pustaka penelitian ini terdiri dari jurnal dan skripsi penelitian 

sebelumnya. Terdapat persamaan dan perbedaan antara penelitian ini dengan 

penelitian-penelitian sebelumnya. Persamaan penelitian ini dengan penelitian karya 

Yvette (I-Ting) Tsai, Dwi Satio Nugroho, Najib Ubaidillah, dan Cahyo Pramono 

adalah sama-sama membahas tentang penyelesaian Minimum Spanning Tree. 

Persamaan selanjutnya antara penelitian ini dengan penelitian Dwi Satio Nugroho 

dan Cahyo Pramono adalah tentang penerapan Minimum Spanning Tree di dunia 

nyata, dan pembuatan program aplikasi berbasis MATLAB. Sedangkan perbedaan 

penelitian ini dengan keempat penelitian tersebut adalah Algoritma Boruvka 

Metode Contracted Graph sebagai algoritma tunggal yang dibahas pada penelitian 

ini, sedangkan penelitian karya Yvette (I-Ting) Tsai dan Najib Ubaidillah 

membahas Algoritma Boruvka sebagai salah satu dari beberapa algoritma pencari 

Minimum Spanning Tree, penelitian karya Dwi Satio Nugroho tidak membahas 

tentang Algoritma Boruvka, dan karya Cahyo Pramono yang membahas Algoritma 
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Boruvka metode Blue Tree. Selanjutnya pada penelitian ini akan dibuat program 

komputer menggunakan software MATLAB, di mana dari keempat penelitian 

tersebut hanya karya Dwi Satio Nugroho dan Cahyo Pramono Cahyo Pramono yang 

melakukan hal yang sama. Selain itu, program aplikasi yang dibuat merupakan 

aplikasi pengembangan dari program-program sebelumnya. Maka dari itu, 

penelitian ini adalah pengembangan dari penelitian-penelitian sebelumnya. 
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G. Sistematika Penulisan 

Sistematika penyusunan skripsi ini adalah sebagai berikut: 

BAB I Pendahuluan 

Bab ini berisi latar belakang masalah, batasan masalah, rumusan 

masalah, tujuan penelitian, manfaat penelitian, tinjauan pustaka, sistematika 

penulisan, dan metode penelitian. 

BAB II : Landasan Teori 

Bab ini membahas mengenai teori-teori yang berkaitan dengan graf, 

algoritma, Algoritma Boruvka Metode Contracted Graph dan bahasa 

pemrograman MATLAB. 

BAB III : Pembahasan 

Pada bab ini akan dijelaskan konsep dan cara kerja dari Algoritma 

Boruvka Metode Contracted Graph serta penerapannya dalam menentukan 

Minimum Spanning Tree pada jaringan pipa PDAM Gunungkidul wilayah 

Wiladeg dan Tunggul. Di samping itu akan dibuat program Algoritma Boruvka 

menggunakan software MATLAB R2013a. 

BAB IV : Penutup 

Bab ini menguraikan kesimpulan dan saran dari pokok bahasan. 
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H. Metode Penelitian 

Pada penelitian ini metode dan langkah-langkah yang digunakan adalah 

sebagai berikut: 

a. Jenis  Penelitian 

Jenis penelitian ini adalah penelitian kualitatif.  

b. Rancangan Penelitian  

Rancangan penelitian ini menggunakan dua teknik dalam pengumpulan data 

yaitu: 

1. Studi Literatur, yaitu membahas dan menjabarkan serta mengaitkan konsep-

konsep yang sudah ada di dalam sumber pustaka.  

2. Studi Lapangan, yaitu dengan meneliti langsung jaringan pipa PDAM 

Gunungkidul wilayah Wiladeg dan Tunggul sehingga didapat jaringan pipa 

yang efisien.  

c. Tempat Penelitian 

Penelitian dilakukan di Perusahaan Daerah Air Minum (PDAM) Pusat 

Kabupaten Gunungkidul. 

d. Sumber Data 

Sumber data yang digunakan dalam penelitian ini adalah sebagai berikut: 

1. Data primer, berupa data jaringan pipa pendistribusian air dari PDAM Pusat 

Kabupaten Gunungkidul. 
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2. Data sekunder, berupa data profil PDAM Gunungkidul, data penelitian-

penelitian sebelumnya, dan data sekunder lain yang dibutuhkan dalam 

penelitian ini. 

e. Teknik Pengumpulan Data 

a. Dokumentasi, yaitu dengan mengumpulkan dokumen dan arsip-arsip 

perusahaan yang dibutuhkan dalam penelitian ini. 

b. Wawancara, yaitu dilakukan dengan mengajukan pertanyaan kepada 

seseorang yang dianggap paling tahu tentang subjek yang diteliti. 

c. Focus Group Discussion (FGD), merupakan bentuk kegiatan pengumpulan 

data melalui wawancara kelompok yang beranggotakan stakeholder dan 

orang-orang yang berkompeten dalam bidang yang bersinggungan dengan 

penelitian ini.  

f. Metode Analisa  

Data awal dirubah bentuk datanya yang semula berbentuk peta yang berisi 

data titik-titik yang diteliti dan panjang pipa antar titik, menjadi bentuk graf 

berbobot (graf awal), agar bisa dianalisa kemudian. Selanjutnya graf tersebut 

dianalisa dengan mencari Minimum Spanning Tree menggunakan Algoritma 

Boruvka Metode Contracted Graph. Setelah didapat Minimum Spanning Tree (graf 

baru), kemudian dihitung bobot total dari seluruh bobot sisinya. Selanjutnya dinilai 

apakah nilai bobot total graf baru lebih sedikit dari pada nilai bobot total graf awal. 

Jika nilai bobot total graf baru lebih sedikit, maka graf baru terbukti lebih efisien, 

sehingga dapat digunakan sebagai pertimbangan dalam hal pembaharuan jaringan 

pipa PDAM Gunungkidul di kemudian hari. 
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g. Variabel Penelitian  

Variabel yang digunakan dalam penelitian ini terdiri dari dua variabel yaitu 

variabel bebas dan variabel terikat. Variabel bebas dalam penelitian ini adalah 

Algoritma Boruvka sebagai algoritma pencari Minimum Spanning Tree. Variabel 

terikat dalam penelitian ini adalah panjang pipa pendistribusian air PDAM 

Gunungkidul. 
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h. Alur Penelitian 
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BAB IV 

PENUTUP 

A. Kesimpulan  

Berdasarkan pembahasan pencarian Minimum Spanning Tree pada pipa 

PDAM Gunungkidul wilayah Wiladeg dan Tunggul dengan Algoritma Boruvka 

metode Contracted Graph, dapat diambil kesimpulan adalah sebagai berikut: 

1. Konsep dari Algoritma Boruvka metode Contracted Graph adalah memilih 

sisi yang berbobot minimum dari setiap simpul. Selanjutnya simpul yang 

terhubung oleh sisi terpilih tersebut dikerutkan (contract). Setelah itu 

langkah pemilihan sisi berbobot minimum dan pengerutan simpul dilakukan 

secara berulang-ulang hingga tersisa satu simpul pada graf tersebut. 

Gabungan sisi-sisi berbobot minimum tersebut merupakan Minimum 

Spanning Tree. 

2. Cara kerja pencarian Minimum Spanning Tree dari suatu graf menggunakan 

Algoritma Boruvka metode Contracted Graph yaitu dimulai dari sebuah 

himpunan kosong 𝑇 dan himpunan komponen (Comp) yang mana setiap 

simpul menjadi anggota dari Comp. Oleh karena itu, jumlah anggota awal 

dari Comp adalah jumlah simpul di graf 𝐺. Selanjutnya pilih sisi dengan 

bobot minimum dari setiap komponen ke komponen lain yang terhubung 

dengannya. Masukkan sisi-sisi berbobot minimum tersebut ke T. 

Selanjutnya dilakukan pengerutan komponen di Comp sesuai dengan sisi-

sisi berbobot minimum di T. Ulangi langkah-langkah tersebut jika jumlah 

anggota Comp tidak sama dengan satu (≠ 1). Berhenti jika jumlah anggota 
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Comp sama dengan satu (= 1). Selanjutnya gabungan sisi-sisi berbobot 

minimum tersebut merupakan Minimum Spanning Tree yang dihasilkan. 

3. Setelah dilakukan analisa pada jaringan pipa PDAM Gunungkidul wilayah 

Wiladeg dan Tunggul menggunakan Algoritma Boruvka metode Contracted 

Graph, baik secara manual maupun program komputer berbasis Matlab, 

maka didapat Minimum Spanning Tree-nya dengan total panjang pipa 33539 

meter, 3276 meter lebih pendek dari panjang total jaringan pipa graf awal 

(Wit) yaitu 36815 meter. Maka dapat disimpulkan bahwa Algoritma 

Boruvka metode Contracted Graph dapat menemukan solusi yang optimal 

pada jaringan pipa PDAM yang telah di analisa.  

 

B. Saran  

Berdasarkan pada penelitian yang telah dilakukan, maka terdapat beberapa 

saran sebagai berikut: 

1. Data yang digunakan dari jaringan pipa PDAM Gunungkidul dalam 

penelitian ini hanya sebagian kecil tempat yaitu wilayah Wiladeg dan 

Tunggul, diharapkan penelitian kedepannya menggunakan data jaringan 

pipa wilayah yang lebih luas, sehingga manfaat yang didapat lebih luas. 

2. Pada batasan masalah, penelitian ini hanya menggunakan data panjang pipa 

yang dihitung. Diharapkan pada penelitian selanjutnya untuk menambahkan 

parameter yang lain seperti debit air, diameter pipa dan lain sebagainya. 

3. Program komputer yang telah peneliti buat, bagian proses input data graf 

umum masih belum bisa menampilkan iterasi secara lengkap. Diharapkan 
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pada penelitian selanjutnya program komputer yang dibuat dapat 

menampilkan setiap iterasi secara terperinci. 

4. Program komputer yang digunakan pada penelitian ini adalah program 

Matlab, diharapkan pada penelitian selanjutnya menggunakan program 

aplikasi yang lain seperti Visual Basic, C++, dan lain sebagainya. 
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Lampiran 1 

Iterasi-6 sampai dengan Iterasi-78  

Algoritma Boruvka Metode Contracted Graph 

Iterasi-6 : Komponen v6 hanya bersisian dengan sisi e5 (337), maka dipilih sisi e5 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-7 : Komponen v7 bersisian dengan sisi e6 (2041), e7 (174), dan e8 (315), maka 

dipilih sisi e7 sebagai sisi berbobot minimum.  

 

T e1, e3, e2, e5, e7 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



192 
 

Iterasi-8 : Komponen v8 hanya bersisian dengan sisi e7 (174), maka dipilih sisi e7 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-9 : Komponen v9 bersisian dengan sisi e8 (315), e9 (194), e10 (146), dan e12 (939), 

maka dipilih sisi e10 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-10 : Komponen v10 hanya bersisian dengan sisi e9 (194), maka dipilih sisi e9 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-11 : Komponen v11 bersisian dengan sisi e10 (146), dan e11 (221), maka dipilih 

sisi e10 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-12 : Komponen v12 hanya bersisian dengan sisi e11 (221), maka dipilih sisi e11 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-13 : Komponen v13 bersisian dengan sisi e12 (939), e13 (413), e14 (704), dan e15 (319), 

maka dipilih sisi e15 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-14 : Komponen v14 hanya bersisian dengan sisi e13 (413), maka dipilih sisi e13 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-15 : Komponen v15 hanya bersisian dengan sisi e14 (704), maka dipilih sisi e14 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-16 : Komponen v16 hanya bersisian dengan sisi e15 (319), maka dipilih sisi e15 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-17 : Komponen v17 bersisian dengan sisi e16 (506), e17 (50), dan e24 (188), maka 

dipilih sisi e17 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-18 : Komponen v18 bersisian dengan sisi e17 (50), e18 (310), dan e19 (297), maka 

dipilih sisi e17 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-19 : Komponen v19 hanya bersisian dengan sisi e18 (310), maka dipilih sisi e18 

sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-20 : Komponen v20 bersisian dengan sisi e19 (297), e20 (463), dan e21 (201), maka 

dipilih sisi e21 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-21 : Komponen v21 hanya bersisian dengan sisi e20 (463), maka dipilih 

sisi e20 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 

 



206 
 

Iterasi-22 : Komponen v22 bersisian dengan sisi e21 (201), e22 (358), dan e23 (490), 

maka dipilih sisi e21 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-23 : Komponen v23 hanya bersisian dengan sisi e22 (358), maka dipilih 

sisi e22 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-24 : Komponen v24 hanya bersisian dengan sisi e23 (490), maka dipilih 

sisi e23 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-25 : Komponen v25 bersisian dengan sisi e24 (188), e25 (279), dan e26 (138), 

maka dipilih sisi e26 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-26 : Komponen v26 hanya bersisian dengan sisi e25 (279), maka dipilih 

sisi e25 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-27 : Komponen v27 bersisian dengan sisi e26 (138), e27 (274), e28 (214), e31 

(467), dan e34 (434), maka dipilih sisi e26 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 

 



212 
 

Iterasi-28 : Komponen v28 hanya bersisian dengan sisi e27 (274), maka dipilih 

sisi e27 sebagai sisi berbobot minimum.  

T e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 

 



213 
 

Iterasi-29 : Komponen v29 bersisian dengan sisi e28 (214), e29 (115), dan e30 (181), 

maka dipilih sisi e29 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



214 
 

Iterasi-30 : Komponen v30 hanya bersisian dengan sisi e29 (115), maka dipilih 

sisi e29 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



215 
 

Iterasi-31 : Komponen v31 hanya bersisian dengan sisi e30 (181), maka dipilih 

sisi e30 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



216 
 

Iterasi-32 : Komponen v32 bersisian dengan sisi e31 (467), e32 (253), dan e33 (812), maka 

dipilih sisi e32 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



217 
 

Iterasi-33 : Komponen v33 hanya bersisian dengan sisi e32 (253), maka dipilih sisi e32 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



218 
 

Iterasi-34 : Komponen v34 hanya bersisian dengan sisi e33 (812), maka dipilih sisi e33 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



219 
 

Iterasi-35 : Komponen v35 bersisian dengan sisi e34 (434), e35 (91), dan e37 (120), maka 

dipilih sisi e35 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



220 
 

Iterasi-36 : Komponen v36 bersisian dengan sisi e35 (91), e36 (758), dan e38 (127), maka 

dipilih sisi e35 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



221 
 

Iterasi-37 : Komponen v37 hanya bersisian dengan sisi e36 (758), maka dipilih sisi e36 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



222 
 

Iterasi-38 : Komponen v38 bersisian dengan sisi e37 (120), e39 (763), e40 (167), dan e42 (289), 

maka dipilih sisi e37 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-39 : Komponen v39 hanya bersisian dengan sisi e39 (763), maka dipilih sisi e39 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



224 
 

Iterasi-40 : Komponen v40 bersisian dengan sisi e38 (127), e40 (167), e41 (233), dan e48 (311), 

maka dipilih sisi e38 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



225 
 

Iterasi-41 : Komponen v41 hanya bersisian dengan sisi e41 (233), maka dipilih sisi e41 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 

 



226 
 

Iterasi-42 : Komponen v42 bersisian dengan sisi e42 (289), e43 (251), dan e46 (99), maka 

dipilih sisi e46 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-43 : Komponen v432 bersisian dengan sisi e43 (251), e44 (123), dan e45 (280), maka 

dipilih sisi e44 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-44 : Komponen v44 hanya bersisian dengan sisi e44 (123), maka dipilih sisi e44 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-45 : Komponen v45 hanya bersisian dengan sisi e45 (280), maka dipilih sisi e45 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-46 : Komponen v46 bersisian dengan sisi e46 (99), e47 (364), dan e52 (260), maka 

dipilih sisi e46 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-47 : Komponen v47 bersisian dengan sisi e47 (364), e48 (311), dan e49 (1232), maka 

dipilih sisi e48 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-48 : Komponen v48 bersisian dengan sisi e49 (1232), e50 (614), dan e51 (932), maka 

dipilih sisi e50 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-49 : Komponen v49 hanya bersisian dengan sisi e50 (614), maka dipilih sisi e50 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-50 : Komponen v50 hanya bersisian dengan sisi e51 (932), maka dipilih sisi e51 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-50 : Komponen v50 hanya bersisian dengan sisi e51 (932), maka dipilih sisi e51 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-51 : Komponen v51 bersisian dengan sisi e52 (260), e53 (255), dan e54 (416), maka 

dipilih sisi e53 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-52 : Komponen v52 hanya bersisian dengan sisi e53 (255), maka dipilih sisi e53 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-53 : Komponen v53 bersisian dengan sisi e54 (416), e55 (512), dan e56 (77), maka 

dipilih sisi e56 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-54 : Komponen v54 hanya bersisian dengan sisi e55 (512), maka dipilih sisi e55 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-55 : Komponen v55 bersisian dengan sisi e56 (77), e57 (738), e58 (1057), dan e60 (324), 

maka dipilih sisi e56 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-55 : Komponen v55 bersisian dengan sisi e56 (77), e57 (738), e58 (1057), dan e60 (324), 

maka dipilih sisi e56 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, 

e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, 

{v13}, {v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, 

{v24}, {v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, 

{v35}, {v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, 

{v46}, {v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, 

{v57}, {v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, 

{v68}, {v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, 

{v79} 
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Iterasi-56 : Komponen v56 hanya bersisian dengan sisi e57 (738), maka dipilih sisi e57 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-57 : Komponen v57 bersisian dengan sisi e58 (1057), e59 (430), dan e62 (431), maka 

dipilih sisi e59  sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



244 
 

Iterasi-58 : Komponen v58 hanya bersisian dengan sisi e59 (430), maka dipilih sisi e59 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



245 
 

Iterasi-59 : Komponen v59 bersisian dengan sisi e60 (324), e61 (186), dan e63 (1094), maka 

dipilih sisi e61 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, 

e59, e61 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



246 
 

Iterasi-60 : Komponen v60 hanya bersisian dengan sisi e61 (186), maka dipilih sisi e61 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, 

e59, e61 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



247 
 

Iterasi-61 : Komponen v61 bersisian dengan sisi e62 (431), e63 (1094), dan e64 (5004), maka 

dipilih sisi e62 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, 

e59, e61, e62 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, 

{v25}, {v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, 

{v36}, {v37}, {v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, 

{v47}, {v48}, {v49}, {v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, 

{v58}, {v59}, {v60}, {v62}, {v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, 

{v69}, {v70}, {v72}, {v73}, {v73}, {v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



248 
 

Iterasi-62 : Komponen v62 bersisian dengan sisi e64 (5004), e65 (406), dan e68 (156), maka 

dipilih sisi e68 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



249 
 

Iterasi-63 : Komponen v63 bersisian dengan sisi e65 (406), e66 (734), dan e67 (72), maka 

dipilih sisi e67 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



250 
 

Iterasi-64 : Komponen v64 hanya bersisian dengan sisi e66 (734), maka dipilih sisi e66 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



251 
 

Iterasi-65 : Komponen v65 bersisian dengan sisi e68 (156), e69 (107), dan e79 (399), maka 

dipilih sisi e69 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



252 
 

Iterasi-66 : Komponen v66 bersisian dengan sisi e69 (107), e70 (130), dan e78 (189), maka 

dipilih sisi e69 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



253 
 

Iterasi-67 : Komponen v67 bersisian dengan sisi e67 (72), e70 (130), e71 (274), dan e77 (222), 

maka dipilih sisi e67 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



254 
 

Iterasi-68 : Komponen v68 bersisian dengan sisi e71 (274), e72 (187), dan e73 (380), maka 

dipilih sisi e72 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-69 : Komponen v69 hanya bersisian dengan sisi e72 (187), maka dipilih sisi e72 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



256 
 

Iterasi-70 : Komponen v70 bersisian dengan sisi e73 (380), e74 (137), dan e76 (48), maka 

dipilih sisi e76 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



257 
 

Iterasi-71 : Komponen v71 bersisian dengan sisi e74 (137) dan e75 (624), maka dipilih 

sisi e74 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 

 

  



258 
 

Iterasi-72 : Komponen v72 bersisian dengan sisi e75 (624) dan e76 (48), maka dipilih 

sisi e76 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-73 : Komponen v73 bersisian dengan sisi e79 (399), e80 (68), dan e83 (743), maka 

dipilih sisi e80 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74, e80 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-74 : Komponen v74 bersisian dengan sisi e78 (189), e80 (68), dan e81 (51), maka 

dipilih sisi e81 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-75 : Komponen v75 bersisian dengan sisi e77 (222), e81 (81), dan e82 (235), maka 

dipilih sisi e81 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-76 : Komponen v76 hanya bersisian dengan sisi e82 (235), maka dipilih sisi e82 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-77 : Komponen v77 bersisian dengan sisi e83 (743), e84 (292), dan e85 (182), maka 

dipilih sisi e85 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Iterasi-78 : Komponen v78 hanya bersisian dengan sisi e84 (292), maka dipilih sisi e84 

sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, e59, 

e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84 

Comp 

{v1}, {v2}, {v3}, {v4}, {v5}, {v6}, {v7}, {v8}, {v9}, {v10}, {v11}, {v12}, {v13}, 

{v14}, {v15}, {v16}, {v17}, {v18}, {v19}, {v20}, {v21}, {v22}, {v23}, {v24}, {v25}, 

{v26}, {v27}, {v28}, {v29}, {v30}, {v31}, {v32}, {v33}, {v34}, {v35}, {v36}, {v37}, 

{v38}, {v39}, {v40}, {v41}, {v42}, {v43}, {v44}, {v45}, {v46}, {v47}, {v48}, {v49}, 

{v50}, {v51}, {v52}, {v53}, {v54}, {v55}, {v56}, {v57}, {v58}, {v59}, {v60}, {v62}, 

{v62}, {v63}, {v64}, {v65}, {v66}, {v67}, {v68}, {v69}, {v70}, {v72}, {v73}, {v73}, 

{v74}, {v75}, {v76}, {v77}, {v78}, {v79} 
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Lampiran 2 

Iterasi-81 sampai dengan Iterasi-102  

Algoritma Boruvka Metode Contracted Graph 

Iterasi-81 : Komponen v5,v6 bersisian dengan sisi e4 (708) dan e6 (2041), maka dipilih 

sisi e4 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, e27, e29, 

e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, e56, e55, e57, 

e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, e16, e4 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, {v17,v18,v19}, 

{v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, {v32,v33,v34}, 

{v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, {v48,v49,v50}, 

{v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, {v62,v65,v66}, {v63,v64,v67}, 

{v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, {v77,v78,v79} 
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Iterasi-82 : Komponen v7,v8 bersisian dengan sisi e6 (2041) dan e8 (315), maka dipilih 

sisi e8 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-83 : Komponen v9,v10,v11,v12 bersisian dengan sisi e8 (315) dan e12 (939), maka 

dipilih sisi e8 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-84 : Komponen v13,v14,v15,v16 hanya bersisian dengan sisi e12 (939), maka 

dipilih sisi e12 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-85 : Komponen v17,v18,v19 bersisian dengan sisi e16 (506), e19 (297), dan e24 

(188), maka dipilih sisi e24 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-86 : Komponen v20,v21,v22,v23,v24 hanya bersisian dengan sisi e19 (297), 

maka dipilih sisi e19 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-87 : Komponen v25,v26,v27,v28 bersisian dengan sisi e24 (188), e28 (214), e31 

(467), dan e34 (434), maka dipilih sisi e24 sebagai sisi berbobot 

minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-88 : Komponen v29,v30,v31 hanya bersisian dengan sisi e28 (214), maka 

dipilih sisi e28 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-89 : Komponen v32,v33,v34 hanya bersisian dengan sisi e31 (467), maka 

dipilih sisi e31 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-90 : Komponen v35,v36,v37,v38,v39, v40, v41, v47 bersisian dengan sisi e34 

(434), e42 (289), dan e49 (1232), maka dipilih sisi e42 sebagai sisi berbobot 

minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-91 : Komponen v42, v46 bersisian dengan sisi e42 (289), e43 (251), dan e52 

(260), maka dipilih sisi e43 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 

 

  



276 
 

Iterasi-92 : Komponen v43, v44, v45 hanya bersisian dengan sisi e43 (251), maka 

dipilih sisi e43 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39, v40, v41, v47}, {v42, v46}, {v43, v44, v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-93 : Komponen v48,v49,v50 hanya bersisian dengan sisi e49 (1232), maka 

dipilih sisi e49 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-94 : Komponen v51,v52 bersisian dengan sisi e52 (260) dan e54 (416), maka 

dipilih sisi e52 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-95 : Komponen v53,v54,v55,v56 bersisian dengan sisi e54 (416), e58 (1057), dan 

e60 (324), maka dipilih sisi e60 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-96 : Komponen v57,v58,v61 bersisian dengan sisi e58 (1057), e63 (1094), dan e64 

(5004), maka dipilih sisi e58 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-97 : Komponen v59,v60 bersisian dengan sisi e60 (324) dan e63 (1094), maka 

dipilih sisi e60 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-98 : Komponen v62,v65,v66 bersisian dengan sisi e64 (5004), e70 (130), dan e78 

(189), maka dipilih sisi e70 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58, e70 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-99 : Komponen v63,v64,v67 bersisian dengan sisi e70 (130), e71 (274), dan e77 

(222), maka dipilih sisi e70 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58, e70 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-100 : Komponen v68,v69 bersisian dengan sisi e71 (274) dan e73 (380), maka 

dipilih sisi e71 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58, e70, e71 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-101 : Komponen v70,v71,v72 hanya bersisian dengan sisi e73 (380), maka 

dipilih sisi e73 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58, e70, e71, e73 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Iterasi-102 : Komponen v73,v74,v75v76 bersisian dengan sisi e77 (222), e78 (189), dan e83 

(743), maka dipilih sisi e78 sebagai sisi berbobot minimum.  

T 

e1, e3, e2, e5, e7, e10, e9, e11, e15, e13, e14, e17, e18, e21, e20, e22, e23, e26, e25, 

e27, e29, e30, e32, e33, e35, e36, e37, e39, e38, e41, e46, e44, e45, e48, e50, e51, e53, 

e56, e55, e57, e59, e61, e62, e68, e67, e66, e69, e72, e76, e74, e80, e81, e82, e85, e84, 

e16, e4, e8, e12, e24, e19, e28, e31, e42, e43, e49, e52, e60, e58, e70, e71, e73, e78 

Comp 

{v1,v2,v3,v4}, {v5,v6}, {v7,v8}, {v9,v10,v11,v12}, {v13,v14,v15,v16}, 

{v17,v18,v19}, {v20,v21,v22,v23,v24}, {v25,v26,v27,v28}, {v29,v30,v31}, 

{v32,v33,v34}, {v35,v36,v37,v38,v39,v40,v41,v47}, {v42,v46}, {v43,v44,v45}, 

{v48,v49,v50}, {v51,v52}, {v53,v54,v55,v56}, {v57,v58,v61}, {v59,v60}, 

{v62,v65,v66}, {v63,v64,v67}, {v68,v69}, {v70,v71,v72}, {v73,v74,v75v76}, 

{v77,v78,v79} 
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Lampiran 3 

Plot Sisi e5 Sampai Dengan e54 

Algoritma Boruvka Metode Contracted Graph 

 

Plot sisi e5 : 
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Plot sisi e7 :

 
Plot sisi e10 :
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Plot sisi e9 :

 
Plot sisi e11:
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Plot sisi e15 :

 
Plot sisi e13:
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Plot sisi e14 :

 
Plot sisi e17:
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Plot sisi e18 :
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Plot sisi e20 :
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Plot sisi e23:

 
Plot sisi e26:
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Plot sisi e25:
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Plot sisi e29:

 
Plot sisi e30:
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Plot sisi e32:
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Plot sisi e35:

 
Plot sisi e36:
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Plot sisi e37:

 
Plot sisi e39:
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Plot sisi e38:
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Plot sisi e46:

 
Plot sisi e44:
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Plot sisi e45:

 
Plot sisi e48:
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Plot sisi e50:

 
Plot sisi e51:
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Plot sisi e53:

 
Plot sisi e56:
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Plot sisi e55:
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Plot sisi e59:

 
Plot sisi e61:
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Plot sisi e62:
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Plot sisi e67:
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Plot sisi e69:

 
Plot sisi e72:
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Plot sisi e76:

 
Plot sisi e74:
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Plot sisi e80:

 
Plot sisi e81:
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Plot sisi e82:
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Plot sisi e84:

 
Plot sisi e16:
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Plot sisi e4:

 
Plot sisi e8:
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Plot sisi e12:

 
Plot sisi e24:
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Plot sisi e19:

 
Plot sisi e28:
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Plot sisi e31:

 
Plot sisi e42:
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Plot sisi e43:

 
Plot sisi e49:
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Plot sisi e52:

 
Plot sisi e60:
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Plot sisi e58:

 
Plot sisi e70:
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Plot sisi e71:

 
Plot sisi e73:
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Plot sisi e78:

 
Plot sisi e83:
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Plot sisi e34:

 
Plot sisi e6:
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Plot sisi e54:
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Lampiran 4 

Source Code M.File Program Aplikasi Algoritma Boruvka dalam 

Menentukan Minimum Spanning Tree Studi Kasus PDAM Gunungkidul 

wilayah Wiladeg Dan Tunggul 

 

function varargout = Algoritma_Boruvka_MST(varargin) 
% ALGORITMA_BORUVKA_MST MATLAB code for Algoritma_Boruvka_MST.fig 
%      ALGORITMA_BORUVKA_MST, by itself, creates a new 

ALGORITMA_BORUVKA_MST or raises the existing 
%      singleton*. 
% 
%      H = ALGORITMA_BORUVKA_MST returns the handle to a new 

ALGORITMA_BORUVKA_MST or the handle to 
%      the existing singleton*. 
% 
%      

ALGORITMA_BORUVKA_MST('CALLBACK',hObject,eventData,handles,...) 

calls the local 
%      function named CALLBACK in ALGORITMA_BORUVKA_MST.M with the 

given input arguments. 
% 
%      ALGORITMA_BORUVKA_MST('Property','Value',...) creates a new 

ALGORITMA_BORUVKA_MST or raises the 
%      existing singleton*.  Starting from the left, property 

value pairs are 
%      applied to the GUI before Algoritma_Boruvka_MST_OpeningFcn 

gets called.  An 
%      unrecognized property name or invalid value makes property 

application 
%      stop.  All inputs are passed to 

Algoritma_Boruvka_MST_OpeningFcn via varargin. 
% 
%      *See GUI Options on GUIDE's Tools menu.  Choose "GUI allows 

only one 
%      instance to run (singleton)". 
% 
% See also: GUIDE, GUIDATA, GUIHANDLES 

  
% Edit the above text to modify the response to helpbtn 

Algoritma_Boruvka_MST 

  
% Last Modified by GUIDE v2.5 24-Jun-2017 21:41:29 

  
% Begin initialization code - DO NOT EDIT 
gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
                   'gui_Singleton',  gui_Singleton, ... 
                   'gui_OpeningFcn', 

@Algoritma_Boruvka_MST_OpeningFcn, ... 
                   'gui_OutputFcn',  

@Algoritma_Boruvka_MST_OutputFcn, ... 
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                   'gui_LayoutFcn',  [] , ... 
                   'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 

  
if nargout 
    [varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:}); 
else 
    gui_mainfcn(gui_State, varargin{:}); 
end 
% End initialization code - DO NOT EDIT 

  

  
% --- Executes just before Algoritma_Boruvka_MST is made visible. 
function Algoritma_Boruvka_MST_OpeningFcn(hObject, eventdata, 

handles, varargin) %UWIS!!! 
% This function has no output args, see OutputFcn. 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
% varargin   command line arguments to Algoritma_Boruvka_MST (see 

VARARGIN) 

  
% Choose default command line output for Algoritma_Boruvka_MST 
handles.output = hObject; 

  
% Update handles structure 
guidata(hObject, handles); 

  
% UIWAIT makes Algoritma_Boruvka_MST wait for user response (see 

UIRESUME) 
% uiwait(handles.AlgoritmaBoruvkaMST); 

  
set(handles.home1txt,'visible','on'); 
set(handles.home2txt,'visible','on'); 
set(handles.graf,'visible','off'); 
set(handles.polos,'visible','off'); 
set(handles.start,'visible','on'); 
set(handles.helpbtn,'visible','on'); 
set(handles.helptxt,'visible','off'); 
set(handles.help1txt,'visible','off'); 
set(handles.bcgndhelp,'visible','off'); 
set(handles.help1btn,'visible','off'); 
set(handles.help2btn,'visible','off'); 
set(handles.help3btn,'visible','off'); 
set(handles.clearbtn,'visible','on'); 
set(handles.text1,'visible','off'); 
set(handles.home2,'visible','off'); 
set(handles.pilihan1,'visible','off'); 
set(handles.pilihan2,'visible','off'); 
set(handles.databtn,'visible','off'); 
set(handles.datatbl,'visible','off') 
set(handles.backbtn,'visible','off'); 
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set(handles.back1btn,'visible','off'); 
set(handles.back2btn,'visible','off'); 
set(handles.back3btn,'visible','off'); 
set(handles.back4btn,'visible','off'); 
set(handles.back5btn,'visible','off'); 
set(handles.back6btn,'visible','off'); 
set(handles.back7btn,'visible','off'); 
set(handles.back8btn,'visible','off'); 
set(handles.back9btn,'visible','off'); 
set(handles.back10btn,'visible','off'); 
set(handles.back11btn,'visible','off'); 
set(handles.A,'visible','off'); 
set(handles.B,'visible','off'); 
set(handles.Atxt,'visible','off'); 
set(handles.koordinat1,'visible','off'); 
set(handles.koordinat2,'visible','off'); 
set(handles.koordinat1txt,'visible','off'); 
set(handles.grafawalbtn,'visible','off'); 
set(handles.grafawal2btn,'visible','off'); 
set(handles.inisialbtn,'visible','off'); 
set(handles.iterasiwhile1btn,'visible','off'); 
set(handles.iterasiwhile2btn,'visible','off'); 
set(handles.iterasiwhile3btn,'visible','off'); 
set(handles.contract1btn,'visible','off'); 
set(handles.contract2btn,'visible','off'); 
set(handles.contract3btn,'visible','off'); 
set(handles.Ttxt,'visible','off'); 
set(handles.T1,'visible','off'); 
set(handles.T2,'visible','off'); 
set(handles.T3,'visible','off'); 
set(handles.T4,'visible','off'); 
set(handles.Comptxt,'visible','off'); 
set(handles.Comp1,'visible','off'); 
set(handles.Comp2,'visible','off'); 
set(handles.Comp3,'visible','off'); 
set(handles.Comp4,'visible','off'); 
set(handles.jmlcomp1txt,'visible','off'); 
set(handles.jmlcomp2txt,'visible','off'); 
set(handles.jmlcomp3txt,'visible','off'); 
set(handles.jmlcomp4txt,'visible','off'); 
set(handles.mstbtn,'visible','off'); 
set(handles.mst2btn,'visible','off'); 
set(handles.biografbtn,'visible','off'); 
set(handles.biograf2btn,'visible','off'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
axes(handles.uin); 
gmb=imread('uin.png'); 
imshow(gmb); 
axes(handles.logo_crop); 
gmb=imread('uin_crop.png'); 
imshow(gmb); 

  
% --- Outputs from this function are returned to the command line. 
function varargout = Algoritma_Boruvka_MST_OutputFcn(hObject, 

eventdata, handles)  
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% varargout  cell array for returning output args (see VARARGOUT); 
% hObject    handle to figure 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
% Get default command line output from handles structure 
varargout{1} = handles.output; 

  

  
% --- Executes on button press in start. 
function start_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to start (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
set(handles.home1txt,'visible','off'); 
set(handles.home2txt,'visible','off'); 
cla(handles.graf); 
set(handles.graf,'visible','off'); 
cla(handles.polos) 
set(handles.polos,'visible','off'); 
cla(handles.logo_crop) 
set(handles.logo_crop,'visible','off'); 
set(handles.start,'visible','on'); 
set(handles.helpbtn,'visible','on'); 
set(handles.helptxt,'visible','off'); 
set(handles.help1txt,'visible','off'); 
set(handles.help2btn,'visible','off'); 
set(handles.help3btn,'visible','off'); 
set(handles.bcgndhelp,'visible','off'); 
set(handles.help1btn,'visible','off'); 
set(handles.clearbtn,'visible','on'); 
set(handles.pilihan1,'visible','on'); 
set(handles.pilihan2,'visible','on'); 
set(handles.databtn,'visible','off'); 
set(handles.datatbl,'visible','off'); 
set(handles.backbtn,'visible','off'); 
set(handles.back1btn,'visible','off'); 
set(handles.back2btn,'visible','off'); 
set(handles.back3btn,'visible','off'); 
set(handles.back4btn,'visible','off'); 
set(handles.back5btn,'visible','off'); 
set(handles.back6btn,'visible','off'); 
set(handles.back7btn,'visible','off'); 
set(handles.back8btn,'visible','off'); 
set(handles.back9btn,'visible','off'); 
set(handles.back10btn,'visible','off'); 
set(handles.back11btn,'visible','off'); 
set(handles.text1,'visible','on'); 
set(handles.home2,'visible','on'); 
set(handles.home3,'visible','on'); 
set(handles.home4,'visible','on'); 
set(handles.home5,'visible','on'); 
set(handles.home6,'visible','on'); 
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set(handles.home7,'visible','on'); 
set(handles.A,'visible','off'); 
set(handles.Atxt,'visible','off'); 
set(handles.B,'visible','off'); 
set(handles.koordinat1,'visible','off'); 
set(handles.koordinat1txt,'visible','off'); 
set(handles.koordinat2,'visible','off'); 
set(handles.grafawalbtn,'visible','off'); 
set(handles.grafawal2btn,'visible','off'); 
set(handles.mstbtn,'visible','off'); 
set(handles.mst2btn,'visible','off'); 
set(handles.inisialbtn,'visible','off'); 
set(handles.iterasiwhile1btn,'visible','off'); 
set(handles.iterasiwhile2btn,'visible','off'); 
set(handles.iterasiwhile3btn,'visible','off'); 
set(handles.contract1btn,'visible','off'); 
set(handles.contract2btn,'visible','off'); 
set(handles.contract3btn,'visible','off'); 
set(handles.Ttxt,'visible','off'); 
set(handles.T1,'visible','off'); 
set(handles.T2,'visible','off'); 
set(handles.T3,'visible','off'); 
set(handles.T4,'visible','off'); 
set(handles.Comptxt,'visible','off'); 
set(handles.Comp1,'visible','off'); 
set(handles.Comp2,'visible','off'); 
set(handles.Comp3,'visible','off'); 
set(handles.Comp4,'visible','off'); 
set(handles.jmlcomp1txt,'visible','off'); 
set(handles.jmlcomp2txt,'visible','off'); 
set(handles.jmlcomp3txt,'visible','off'); 
set(handles.jmlcomp4txt,'visible','off'); 
set(handles.biografbtn,'visible','off'); 
set(handles.biograf2btn,'visible','off'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
axes(handles.uin); 
gmb=imread('uin.png'); 
imshow(gmb); 

  

  

  
% --- Executes on button press in helpbtn. 
function helpbtn_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to helpbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.bcgndhelp,'visible','on'); 
set(handles.help1btn,'visible','on'); 
set(handles.help2btn,'visible','on'); 
set(handles.help3btn,'visible','on'); 
set(handles.help1txt,'visible','on'); 
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% --- Executes on button press in pilihan1. 
function pilihan1_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to pilihan1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.pilihan1,'visible','off'); 
set(handles.pilihan2,'visible','off'); 
set(handles.text1,'visible','off'); 
set(handles.home2,'visible','off'); 
set(handles.B,'visible','on'); 
set(handles.Atxt,'visible','on'); 
set(handles.koordinat2,'visible','on'); 
set(handles.koordinat1txt,'visible','on'); 
set(handles.grafawal2btn,'visible','on'); 

  

  

  
% --- Executes on button press in pilihan2. 
function pilihan2_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to pilihan2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.pilihan1,'visible','off'); 
set(handles.pilihan2,'visible','off'); 
set(handles.text1,'visible','off'); 
set(handles.home2,'visible','off'); 
set(handles.A,'visible','on'); 
set(handles.Atxt,'visible','on'); 
set(handles.koordinat1,'visible','on'); 
set(handles.koordinat1txt,'visible','on'); 
set(handles.grafawalbtn,'visible','on'); 
set(handles.databtn,'visible','on'); 

  

  
% --- Executes on button press in clearbtn. 
function clearbtn_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to clearbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.A,'String',''); 
set(handles.koordinat1,'String',''); 
cla(handles.graf); 
cla(handles.polos); 
set(handles.bobottotal,'string',''); 

  
set(handles.home1txt,'visible','on'); 
set(handles.home2txt,'visible','on'); 
set(handles.home3,'visible','on'); 
set(handles.home4,'visible','on'); 
set(handles.home5,'visible','on'); 
set(handles.home6,'visible','on'); 
set(handles.home7,'visible','on'); 



331 
 

set(handles.graf,'visible','off'); 
set(handles.polos,'visible','off'); 
set(handles.start,'visible','on'); 
set(handles.helpbtn,'visible','on'); 
set(handles.helptxt,'visible','off'); 
set(handles.help1txt,'visible','off'); 
set(handles.bcgndhelp,'visible','off'); 
set(handles.help1btn,'visible','off'); 
set(handles.help2btn,'visible','off'); 
set(handles.help3btn,'visible','off'); 
set(handles.clearbtn,'visible','on'); 
set(handles.text1,'visible','off'); 
set(handles.home2,'visible','off'); 
set(handles.pilihan1,'visible','off'); 
set(handles.pilihan2,'visible','off'); 
set(handles.databtn,'visible','off'); 
set(handles.datatbl,'visible','off'); 
set(handles.backbtn,'visible','off'); 
set(handles.back1btn,'visible','off'); 
set(handles.back2btn,'visible','off'); 
set(handles.back3btn,'visible','off'); 
set(handles.back4btn,'visible','off'); 
set(handles.back5btn,'visible','off'); 
set(handles.back6btn,'visible','off'); 
set(handles.back7btn,'visible','off'); 
set(handles.back8btn,'visible','off'); 
set(handles.back9btn,'visible','off'); 
set(handles.back10btn,'visible','off'); 
set(handles.back11btn,'visible','off'); 
set(handles.A,'visible','off'); 
set(handles.B,'visible','off'); 
set(handles.Atxt,'visible','off'); 
set(handles.koordinat1,'visible','off'); 
set(handles.koordinat2,'visible','off'); 
set(handles.koordinat1txt,'visible','off'); 
set(handles.grafawalbtn,'visible','off'); 
set(handles.grafawal2btn,'visible','off'); 
set(handles.mstbtn,'visible','off'); 
set(handles.mst2btn,'visible','off'); 
set(handles.inisialbtn,'visible','off'); 
set(handles.iterasiwhile1btn,'visible','off'); 
set(handles.iterasiwhile2btn,'visible','off'); 
set(handles.iterasiwhile3btn,'visible','off'); 
set(handles.contract1btn,'visible','off'); 
set(handles.contract2btn,'visible','off'); 
set(handles.contract3btn,'visible','off'); 
set(handles.Ttxt,'visible','off'); 
set(handles.T1,'visible','off'); 
set(handles.T2,'visible','off'); 
set(handles.T3,'visible','off'); 
set(handles.T4,'visible','off'); 
set(handles.Comptxt,'visible','off'); 
set(handles.Comp1,'visible','off'); 
set(handles.Comp2,'visible','off'); 
set(handles.Comp3,'visible','off'); 
set(handles.Comp4,'visible','off'); 
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set(handles.jmlcomp1txt,'visible','off'); 
set(handles.jmlcomp2txt,'visible','off'); 
set(handles.jmlcomp3txt,'visible','off'); 
set(handles.jmlcomp4txt,'visible','off'); 
set(handles.biografbtn,'visible','off'); 
set(handles.biograf2btn,'visible','off'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
axes(handles.uin); 
gmb=imread('uin.png'); 
imshow(gmb); 
axes(handles.logo_crop); 
gmb=imread('uin_crop.png'); 
imshow(gmb); 

  
function A_Callback(hObject, eventdata, handles) 
% hObject    handle to A (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of A as text 
%        str2double(get(hObject,'String')) returns contents of A 

as a double 

  

  
% --- Executes during object creation, after setting all 

properties. 
function A_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to A (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function koordinat1_Callback(hObject, eventdata, handles) 
% hObject    handle to koordinat1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of koordinat1 as 

text 
%        str2double(get(hObject,'String')) returns contents of 

koordinat1 as a double 
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% --- Executes during object creation, after setting all 

properties. 
function koordinat1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to koordinat1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in grafawalbtn. 
function grafawalbtn_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to grafawalbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.A,'visible','off'); 
set(handles.Atxt,'visible','off'); 
set(handles.koordinat1,'visible','off'); 
set(handles.koordinat1txt,'visible','off'); 
set(handles.grafawalbtn,'visible','off'); 
set(handles.databtn,'visible','off'); 
set(handles.datatbl,'visible','off'); 
set(handles.backbtn,'visible','off'); 
set(handles.back10btn,'visible','on'); 
cla(handles.uin) 
set(handles.home3,'visible','off'); 
set(handles.home4,'visible','off'); 
set(handles.home5,'visible','off'); 
set(handles.home6,'visible','off'); 
set(handles.home7,'visible','off'); 
set(handles.mstbtn,'visible','on'); 
set(handles.bobottotaltxt,'visible','on'); 
set(handles.bobottotal,'visible','on'); 

  
A=str2num(get(handles.A,'string')); 
xy=str2num(get(handles.koordinat1,'string')); 

  
bobottotal=sum(sum(triu(A))); 
set(handles.bobottotal,'string',bobottotal); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
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gplot(A,xy,'rO-');  
axis ([0 100 0 100]) 
axis equal 

  

  
% --- Executes on button press in mstbtn. 
function mstbtn_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to mstbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
A=str2num(get(handles.A,'string')); 
xy=str2num(get(handles.koordinat1,'string')); 
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
set(handles.mstbtn,'visible','off'); 
set(handles.biografbtn,'visible','on'); 
set(handles.bobottotaltxt,'visible','on'); 
set(handles.bobottotal,'visible','on'); 
set(handles.back10btn,'visible','off'); 
set(handles.back11btn,'visible','on'); 

  
n=size(A,1); 
a=combntns(1:n,2); 
N=n*(n-1)/2; 

  
for i=1:1:N 
    e(i)=[A(a(i,1),a(i,2))]; 
end 
e  

  
B=zeros(n,N); 
for i=1:1:N 
    B(a(i,1),i)=e(i);  
    B(a(i,2),i)=e(i); 
end 
B  
C=B; 

  
[b,k]=find(C==0); 
s=size(b,1); 
for i=1:s 
    C(b(i),k(i))=inf;  
end  
C 

  
for i=1:n 
    m(i)=min(C(i,:));  
end 
m=m' 

  
D=zeros(n,N); 
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for i=1:n 
    [b,k]=find(B==m(i)); 
    for j=1:2 
        D(b(j),k(j))=m(i);  
    end 
end 
D   

  
K=sum(D)/2;  
L=zeros(n);  
for i=1:N 
    L(a(i,1),a(i,2))=K(i);  
end 
M=L+L' 

  
UD=sparse(A); 
[S,pred]=graphminspantree(UD); 

  
gplot(S,xy,'bO-'); 
axis ([0 100 0 100]) 
axis equal 

  
bobottotal=sum(sum(S)); 
set(handles.bobottotal,'string',bobottotal); 

  
setappdata(0,'matrix_s_mst1',S); 

  

  
% --- Executes on button press in biografbtn. 
function biografbtn_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to biografbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
S=getappdata(0,'matrix_s_mst1'); 

  
view(biograph(S,[],'ShowArrows','off','ShowWeights','on')) 

  

  

  
function label_Callback(hObject, eventdata, handles) 
% hObject    handle to label (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of label as text 
%        str2double(get(hObject,'String')) returns contents of 

label as a double 

  

  
% --- Executes during object creation, after setting all 

properties. 
function label_CreateFcn(hObject, eventdata, handles) 
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% hObject    handle to label (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function B_Callback(hObject, eventdata, handles) 
% hObject    handle to B (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of B as text 
%        str2double(get(hObject,'String')) returns contents of B 

as a double 

  

  
% --- Executes during object creation, after setting all 

properties. 
function B_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to B (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  

  
function koordinat2_Callback(hObject, eventdata, handles) 
% hObject    handle to koordinat2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 

  
% Hints: get(hObject,'String') returns contents of koordinat2 as 

text 
%        str2double(get(hObject,'String')) returns contents of 

koordinat2 as a double 
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% --- Executes during object creation, after setting all 

properties. 
function koordinat2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to koordinat2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in grafawal2btn. 
function grafawal2btn_Callback(hObject, eventdata, 

handles)%UWIS!!! 
% hObject    handle to grafawal2btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.B,'visible','off'); 
set(handles.Atxt,'visible','off'); 
set(handles.koordinat2,'visible','off'); 
set(handles.koordinat1txt,'visible','off'); 
set(handles.grafawal2btn,'visible','off'); 
cla(handles.uin) 
set(handles.home3,'visible','off'); 
set(handles.home4,'visible','off'); 
set(handles.home5,'visible','off'); 
set(handles.home6,'visible','off'); 
set(handles.home7,'visible','off'); 
set(handles.inisialbtn,'visible','on'); 
set(handles.back1btn,'visible','on'); 
set(handles.bobottotaltxt,'visible','on'); 
set(handles.bobottotal,'visible','on'); 

  
A=[0    425 0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
425 0   495 180 0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   495 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   180 0   0   708 0   0   0   0   0   0   0   0   0   0   0   

506 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   708 0   337 2041    0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   337 0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   2041    0   0   174 315 0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   174 0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   315 0   0   194 146 0   939 0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   194 0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   146 0   0   221 0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   221 0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   939 0   0   0   0   413 704 319 0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   413 0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   704 0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   319 0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   506 0   0   0   0   0   0   0   0   0   0   0   0   0   

50  0   0   0   0   0   0   188 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   50  

0   310 297 0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

310 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

297 0   0   463 201 0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   463 0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   201 0   0   358 490 0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   358 0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   490 0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

188 0   0   0   0   0   0   0   0   279 138 0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   279 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   138 0   0   274 214 0   0   467 0   0   

434 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   274 0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   214 0   0   115 181 0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   115 0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   181 0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   467 0   0   0   0   0   253 

812 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   253 0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   812 0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   434 0   0   0   0   0   0   0   

0   91  0   120 0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

91  0   758 0   0   127 0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   758 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

120 0   0   0   763 167 0   289 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   763 0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   127 0   167 0   0   233 0   0   0   0   0   311 0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   233 0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   289 0   0   0   0   251 0   0   99  0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   251 0   123 280 0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   123 0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   280 0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   99  0   0   0   0   364 0   0   0   

260 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   311 0   0   0   0   0   364 0   1232    0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   1232    0   614 

932 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   614 0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   932 0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   260 0   0   0   0   0   

255 416 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

255 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

416 0   0   512 77  0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   512 0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   77  0   0   738 1057    0   324 0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   738 0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   1057    0   0   430 0   0   431 0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   430 0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   324 0   0   0   0   186 1094    0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   186 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   431 0   1094    0   0   5004    0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   5004    0   406 0   156 0   0   

0   0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   406 0   734 0   0   72  0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   734 0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   156 0   0   0   107 0   0   

0   0   0   0   399 0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   107 0   130 0   

0   0   0   0   0   189 0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   72  0   0   130 0   

274 0   0   0   0   0   0   222 0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   274 0   

187 380 0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

187 0   0   0   0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

380 0   0   137 48  0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   137 0   624 0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   48  624 0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   399 0   0   0   

0   0   0   0   0   68  0   0   743 0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   189 0   0   

0   0   0   0   68  0   51  0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   222 0   

0   0   0   0   0   51  0   235 0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   235 0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   743 0   0   0   0   292 182 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   292 0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   182 0   0]; 
xy=[7 50;12 50;12 60;17 50;17 60;22 60;17 70;12 70;17 80;17 90;22 

80;22 90;12 80;12 90;7 80;7 70;22 50;22 40;17 40;22 30;17 30;22 

20;17 20;22 10;27 50;27 40;32 50;27 30;32 40;34.5 40;32 30;32 

60;27 60;32 70;37 50;37 40;37 30;42 50;42 60;42 40;42 30;47 50;47 
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60;52 60;47 70;52 50;52 40;52 30;47 30;52 20;57 50;57 60;62 50;62 

60;67 50;67 60;67 40;67 30;72 50;72 60;72 40;77 40;77 60;77 70;82 

40;82 50;82 60;82 70;82 80;87 80;92 80;87 90;87 40;87 50;87 60;87 

70;92 50;92 40;92 60;]; 

  
bobottotal=sum(sum(triu(A))); 
set(handles.bobottotal,'string',bobottotal); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
gplot(A,xy,'rO-');  
axis ([0 100 0 100]) 
axis off equal 

  
setappdata(0,'matrix_graf_awal',A); 
setappdata(0,'koordinat_graf_awal',xy); 

  

  

  
% --- Executes on button press in mst2btn. 
function mst2btn_Callback(hObject, eventdata, handles)%UWIS!!! 
% hObject    handle to mst2btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
A=getappdata(0,'matrix_graf_awal'); 
xy=getappdata(0,'koordinat_graf_awal'); 
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
set(handles.mst2btn,'visible','off'); 
set(handles.Ttxt,'visible','off'); 
set(handles.T4,'visible','off'); 
set(handles.Comptxt,'visible','off'); 
set(handles.Comp4,'visible','off'); 
set(handles.jmlcomp4txt,'visible','off'); 
set(handles.biograf2btn,'visible','on'); 
set(handles.bobottotaltxt,'visible','on'); 
set(handles.bobottotal,'visible','on'); 
set(handles.back8btn,'visible','off'); 
set(handles.back9btn,'visible','on'); 

  
n=size(A,1); 
a=combntns(1:n,2); 
N=n*(n-1)/2; 

  
for i=1:1:N 
    e(i)=[A(a(i,1),a(i,2))]; 
end 
e  
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B=zeros(n,N); 
for i=1:1:N 
    B(a(i,1),i)=e(i);  
    B(a(i,2),i)=e(i); 
end 
B  
C=B; 

  
[b,k]=find(C==0); 
s=size(b,1); 
for i=1:s 
    C(b(i),k(i))=inf;  
end  
C 

  
for i=1:n 
    m(i)=min(C(i,:));  
end 
m=m' 

  
D=zeros(n,N); 
for i=1:n 
    [b,k]=find(B==m(i)); 
    for j=1:2 
        D(b(j),k(j))=m(i);  
    end 
end 
D   

  
K=sum(D)/2;  
L=zeros(n);  
for i=1:N 
    L(a(i,1),a(i,2))=K(i);  
end 
M=L+L' 

  
UD=sparse(A); 
[S,pred]=graphminspantree(UD); 

  
gplot(S,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  
bobottotal=sum(sum(S)); 
set(handles.bobottotal,'string',bobottotal); 

  
setappdata(0,'matrix_s_mst2',S); 

  

  
% --- Executes on button press in biograf2btn. 
function biograf2btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to biograf2btn (see GCBO) 
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% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
S=getappdata(0,'matrix_s_mst2'); 
ids={'v1','v2','v3','v4','v5','v6','v7','v8','v9','v10','v11','v12

','v13','v14','v15','v16','v17','v18','v19','v20','v21','v22','v23

','v24','v25','v26','v27','v28','v29','v30','v31','v32','v33','v34

','v35','v36','v37','v38','v39','v40','v41','v42','v43','v44','v45

','v46','v47','v48','v49','v50','v51','v52','v53','v54','v55','v56

','v57','v58','v59','v60','v61','v62','v63','v64','v65','v66','v67

','v68','v69','v70','v71','v72','v73','v74','v75','v76','v77','v78

','v79'}; 

  
view(biograph(S,[ids],'ShowArrows','off','ShowWeights','on')) 

  

  
% --- Executes on button press in databtn. 
function databtn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to databtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user databtn (see GUIDATA) 
set(handles.datatbl,'visible','on'); 
set(handles.databtn,'visible','off'); 
set(handles.backbtn,'visible','on'); 

  
[filename pathname]=uigetfile({'*.xlsx'},'File Selector'); 
fullpathname=strcat(pathname, filename); 
data=xlsread(fullpathname); 
set(handles.datatbl,'Data',data); 

  

  
% --- Executes on button press in backbtn. 
function backbtn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to backbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
set(handles.datatbl,'visible','off'); 
set(handles.backbtn,'visible','off'); 
set(handles.databtn,'visible','on'); 

  

  
% --- Executes on button press in iterasiwhile1btn. 
function iterasiwhile1btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to iterasiwhile1btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
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set(handles.graf,'visible','on') 
set(handles.iterasiwhile1btn,'visible','off'); 
set(handles.Comp1,'visible','on'); 
set(handles.jmlcomp1txt,'visible','on'); 
set(handles.T1,'visible','off'); 
set(handles.T2,'visible','on'); 
set(handles.contract1btn,'visible','on'); 
set(handles.back2btn,'visible','off'); 
set(handles.back3btn,'visible','on'); 

  
A=getappdata(0,'matrix_graf_awal'); 
xy=getappdata(0,'koordinat_graf_awal'); 

  
n=size(A,1); 
a=combntns(1:n,2); 
N=n*(n-1)/2; 

  
for i=1:1:N 
    e(i)=[A(a(i,1),a(i,2))]; 
end 
e  

  
B=zeros(n,N); 
for i=1:1:N 
    B(a(i,1),i)=e(i);  
    B(a(i,2),i)=e(i); 
end 
B  
C=B; 

  
[b,k]=find(C==0); 
s=size(b,1); 
for i=1:s 
    C(b(i),k(i))=inf;  
end  
C 

  
for i=1:n 
    m(i)=min(C(i,:));  
end 
m=m' 

  
D=zeros(n,N); 
for i=1:n 
    [b,k]=find(B==m(i)); 
    for j=1:2 
        D(b(j),k(j))=m(i);  
    end 
end 
D   

  
K=sum(D)/2;  
L=zeros(n);  
for i=1:N 
    L(a(i,1),a(i,2))=K(i);  



349 
 

end 
M=L+L' 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  
setappdata(0,'matrix_m_while1',M); 

  

  
% --- Executes on button press in contract1btn. 
function contract1btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to contract1btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
set(handles.contract1btn,'visible','off'); 
set(handles.iterasiwhile2btn,'visible','on'); 
set(handles.back3btn,'visible','off'); 
set(handles.back4btn,'visible','on'); 
set(handles.Comp1,'visible','off'); 
set(handles.Comp2,'visible','on'); 
set(handles.jmlcomp1txt,'visible','off'); 
set(handles.jmlcomp2txt,'visible','on'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 

  
M=getappdata(0,'matrix_m_while1'); 
xy=[17 50;17 50;17 50;17 50;17 60;17 60;17 70;17 70;17 80;17 80;17 

80;17 80;7 80;7 80;7 80;7 80;22 50;22 50;22 50;22 30;22 30;22 

30;22 30;22 30;32 50;32 50;32 50;32 50;32 40;32 40;32 40;32 60;32 

60;32 60;37 50;37 50;37 50;37 50;37 50;37 50;37 50;47 50;47 60;47 

60;47 60;47 50;37 50;52 30;52 30;52 30;57 50;57 50;62 50;62 50;62 

50;62 50;72 40;72 40;72 50;72 50;72 40;82 40;82 60;82 60;82 40;82 

40;82 60;82 70;82 70;87 80;87 80;87 80;87 40;87 40;87 40;87 40;92 

50;92 50;92 50;]; 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  

  
function T2_Callback(hObject, eventdata, handles) 
% hObject    handle to T2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 
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% Hints: get(hObject,'String') returns contents of T2 as text 
%        str2double(get(hObject,'String')) returns contents of T2 

as a double 

  

  
% --- Executes during object creation, after setting all 

properties. 
function T2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to T2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: edit controls usually have a white background on Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on selection change in Comp2. 
function Comp2_Callback(hObject, eventdata, handles) 
% hObject    handle to Comp2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns Comp2 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

Comp2 

  

  
% --- Executes during object creation, after setting all 

properties. 
function Comp2_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to Comp2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on selection change in T1. 
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function T1_Callback(hObject, eventdata, handles) 
% hObject    handle to T1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns T1 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

T1 

  

  
% --- Executes during object creation, after setting all 

properties. 
function T1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to T1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on selection change in Comp1. 
function Comp1_Callback(hObject, eventdata, handles) 
% hObject    handle to Comp1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns Comp1 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

Comp1 

  

  
% --- Executes during object creation, after setting all 

properties. 
function Comp1_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to Comp1 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 



352 
 

%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in inisialbtn. 
function inisialbtn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to inisialbtn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
set(handles.Comptxt,'visible','on'); 
set(handles.Comp1,'visible','on'); 
set(handles.jmlcomp1txt,'visible','on'); 
set(handles.Ttxt,'visible','on'); 
set(handles.T1,'visible','on'); 
set(handles.inisialbtn,'visible','off'); 
set(handles.iterasiwhile1btn,'visible','on'); 
set(handles.back1btn,'visible','off'); 
set(handles.back2btn,'visible','on'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
A=[0    1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0 
1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   1   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   1   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   1   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   1   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   0   1   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   1   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   0   0   0   1   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   
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0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   0   0   1   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   1   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   1   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   1   0   0   0   
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0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   1   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   1   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   1 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   1   0];%MATRIX bobot-bobot setiap edge bola-balik (A) 
xy=[7 50;7 50;12 50;12 50;12 60;12 60;17 50;17 50;17 60;17 60;22 

60;22 60;17 70;17 70;12 70;12 70;17 80;17 80;17 90;17 90;22 80;22 

80;22 90;22 90;12 80;12 80;12 90;12 90;7 80;7 80;7 70;7 70;22 

50;22 50;22 40;22 40;17 40;17 40;22 30;22 30;17 30;17 30;22 20;22 

20;17 20;17 20;22 10;22 10;27 50;27 50;27 40;27 40;32 50;32 50;27 

30;27 30;32 40;32 40;34.5 40;34.5 40;32 30;32 30;32 60;32 60;27 

60;27 60;32 70;32 70;37 50;37 50;37 40;37 40;37 30;37 30;42 50;42 

50;42 60;42 60;42 40;42 40;42 30;42 30;47 50;47 50;47 60;47 60;52 

60;52 60;47 70;47 70;52 50;52 50;52 40;52 40;52 30;52 30;47 30;47 

30;52 20;52 20;57 50;57 50;57 60;57 60;62 50;62 50;62 60;62 60;67 

50;67 50;67 60;67 60;67 40;67 40;67 30;67 30;72 50;72 50;72 60;72 

60;72 40;72 40;77 40;77 40;77 60;77 60;77 70;77 70;82 40;82 40;82 

50;82 50;82 60;82 60;82 70;82 70;82 80;82 80;87 80;87 80;92 80;92 

80;87 90;87 90;87 40;87 40;87 50;87 50;87 60;87 60;87 70;87 70;92 
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50;92 50;92 40;92 40;92 60;92 60;]; %Koordinat titik titk vertex 

(xy) 

  
gplot(A,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  
setappdata(0,'matrix_A_inisialisasi',A); 
setappdata(0,'matrix_koordinat_inisialisasi',xy); 

  

  
% --- Executes on button press in iterasiwhile2btn. 
function iterasiwhile2btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to iterasiwhile2btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.T2,'visible','off'); 
set(handles.T3,'visible','on'); 
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 
set(handles.iterasiwhile2btn,'visible','off'); 
set(handles.contract2btn,'visible','on'); 
set(handles.back4btn,'visible','off'); 
set(handles.back5btn,'visible','on'); 

  

  
A=[0    708 0   0   0   506 0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0 
708 0   2041    0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0 
0   2041    0   315 0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0   0 
0   0   315 0   939 0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   939 0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0 
506 0   0   0   0   0   297 188 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   297 0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   188 0   0   214 467 434 0   0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   0   0   214 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   0   0   467 0   0   0   0   0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   0   0   434 0   0   0   289 0   1232    0   0   

0   0   0   0   0   0   0   0 
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0   0   0   0   0   0   0   0   0   0   289 0   251 0   260 0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   251 0   0   0   0   0   

0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   1232    0   0   0   0   0   

0   0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   260 0   0   0   416 0   

0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   416 0   

1057    324 0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   1057    

0   1094    5004    0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   324 

1094    0   0   0   0   0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

5004    0   0   130 0   0   189 0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   130 0   274 0   222 0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   274 0   380 0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   380 0   0   0 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   189 222 0   0   0   743 
0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   

0   0   0   0   0   743 0]; 
xy=[17 50;17 60;17 70;17 80;7 80;22 50;22 30;32 50;32 40;32 60;37 

50;47 50;47 60;52 30;57 50;62 50;72 40;72 50;82 40;82 60;82 70;87 

80;87 40;92 50;]; 

  
n=size(A,1); 
a=combntns(1:n,2); 
N=n*(n-1)/2; 

  
for i=1:1:N 
    e(i)=[A(a(i,1),a(i,2))]; 
end 
e  

  
B=zeros(n,N); 
for i=1:1:N 
    B(a(i,1),i)=e(i);  
    B(a(i,2),i)=e(i); 
end 
B  
C=B; 

  
[b,k]=find(C==0); 
s=size(b,1); 
for i=1:s 
    C(b(i),k(i))=inf;  
end  
C 

  
for i=1:n 
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    m(i)=min(C(i,:));  
end 
m=m' 

  
D=zeros(n,N); 
for i=1:n 
    [b,k]=find(B==m(i)); 
    for j=1:2 
        D(b(j),k(j))=m(i);  
    end 
end 
D   

  
K=sum(D)/2;  
L=zeros(n);  
for i=1:N 
    L(a(i,1),a(i,2))=K(i);  
end 
M=L+L' 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  
setappdata(0,'matrix_m_while2',M); 

  
% --- Executes on button press in contract2btn. 
function contract2btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to contract2btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.contract2btn,'visible','off'); 
set(handles.iterasiwhile3btn,'visible','on'); 
set(handles.back5btn,'visible','off'); 
set(handles.back6btn,'visible','on'); 
set(handles.Comp2,'visible','off'); 
set(handles.Comp3,'visible','on'); 
set(handles.jmlcomp2txt,'visible','off'); 
set(handles.jmlcomp3txt,'visible','on'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
M=getappdata(0,'matrix_m_while2'); 
xy=[22  50;22   50;17   80;17   80;17   80;22   50;22   50;22   

50;22   50;22   50;47   50;47   50;47   50;47   50;47   50;62   

50;62   50;62   50;82   60;82   60;82   60;82   60;82   60;82   

60]; 
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gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on selection change in Comp3. 
function Comp3_Callback(hObject, eventdata, handles) 
% hObject    handle to Comp3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns Comp3 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

Comp3 

  

  
% --- Executes during object creation, after setting all 

properties. 
function Comp3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to Comp3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on selection change in T3. 
function T3_Callback(hObject, eventdata, handles) 
% hObject    handle to T3 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns T3 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

T3 

  

  
% --- Executes during object creation, after setting all 

properties. 
function T3_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to T3 (see GCBO) 
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% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in iterasiwhile3btn. 
function iterasiwhile3btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to iterasiwhile3btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.T3,'visible','off'); 
set(handles.T4,'visible','on'); 
set(handles.iterasiwhile3btn,'visible','off'); 
set(handles.contract3btn,'visible','on'); 
set(handles.back6btn,'visible','off'); 
set(handles.back7btn,'visible','on'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
A=[0    2041    434 0   0 
2041    0   0   0   0 
434 0   0   416 0 
0   0   416 0   5004 
0   0   0   5004    0]; 
xy=[22  50;17   80;47   50;62   50;82   60]; 

  
n=size(A,1); 
a=combntns(1:n,2); 
N=n*(n-1)/2; 

  
for i=1:1:N 
    e(i)=[A(a(i,1),a(i,2))]; 
end 
e  

  
B=zeros(n,N); 
for i=1:1:N 
    B(a(i,1),i)=e(i);  
    B(a(i,2),i)=e(i); 
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end 
B  
C=B; 

  
[b,k]=find(C==0); 
s=size(b,1); 
for i=1:s 
    C(b(i),k(i))=inf;  
end  
C 

  
for i=1:n 
    m(i)=min(C(i,:));  
end 
m=m' 

  
D=zeros(n,N); 
for i=1:n 
    [b,k]=find(B==m(i)); 
    for j=1:2 
        D(b(j),k(j))=m(i);  
    end 
end 
D   

  
K=sum(D)/2;  
L=zeros(n);  
for i=1:N 
    L(a(i,1),a(i,2))=K(i);  
end 
M=L+L' 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  
setappdata(0,'matrix_m_while3',M); 

  
% --- Executes on button press in contract3btn. 
function contract3btn_Callback(hObject, eventdata, handles) 

%UWIS!!! 
% hObject    handle to contract3btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.contract3btn,'visible','off'); 
set(handles.mst2btn,'visible','on'); 
set(handles.Comp3,'visible','off'); 
set(handles.Comp4,'visible','on'); 
set(handles.jmlcomp3txt,'visible','off'); 
set(handles.jmlcomp4txt,'visible','on'); 
set(handles.back7btn,'visible','off'); 
set(handles.back8btn,'visible','on'); 
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axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
M=getappdata(0,'matrix_m_while3'); 
xy=[47  50;47   50;47   50;47   50;47   50]; 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  
% --- Executes on selection change in comp4. 
function Comp4_Callback(hObject, eventdata, handles) 
% hObject    handle to comp4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns comp4 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

comp4 

  

  
% --- Executes during object creation, after setting all 

properties. 
function Comp4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to comp4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on selection change in T4. 
function T4_Callback(hObject, eventdata, handles) 
% hObject    handle to T4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns T4 

contents as cell array 
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%        contents{get(hObject,'Value')} returns selected item from 

T4 

  

  
% --- Executes during object creation, after setting all 

properties. 
function T4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to T4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in help1btn. 
function help1btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to help1btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
open('help_alg_boruvka.pdf') 

  

  
% --- Executes on selection change in Comp2. 
function Comp22_Callback(hObject, eventdata, handles) 
% hObject    handle to Comp2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns Comp2 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

Comp2 

  

  
% --- Executes during object creation, after setting all 

properties. 
function Comp22_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to Comp2 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 
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% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on selection change in Comp4. 
function comp4_Callback(hObject, eventdata, handles) 
% hObject    handle to Comp4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
% Hints: contents = cellstr(get(hObject,'String')) returns Comp4 

contents as cell array 
%        contents{get(hObject,'Value')} returns selected item from 

Comp4 

  

  
% --- Executes during object creation, after setting all 

properties. 
function comp4_CreateFcn(hObject, eventdata, handles) 
% hObject    handle to Comp4 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    empty - handles not created until after all 

CreateFcns called 

  
% Hint: listbox controls usually have a white background on 

Windows. 
%       See ISPC and COMPUTER. 
if ispc && isequal(get(hObject,'BackgroundColor'), 

get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 

  

  
% --- Executes on button press in back1btn. 
function back1btn_Callback(hObject, eventdata, handles) %UWIS!!! 

 
% hObject    handle to back1btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.B,'visible','on'); 
set(handles.Atxt,'visible','on'); 
set(handles.koordinat2,'visible','on'); 
set(handles.koordinat1txt,'visible','on'); 
set(handles.grafawal2btn,'visible','on'); 
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set(handles.inisialbtn,'visible','off'); 
set(handles.back1btn,'visible','off'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
cla(handles.polos) 
cla(handles.graf) 

  
set(handles.home3,'visible','on'); 
set(handles.home4,'visible','on'); 
set(handles.home5,'visible','on'); 
set(handles.home6,'visible','on'); 
set(handles.home7,'visible','on'); 
axes(handles.uin); 
gmb=imread('uin.png'); 
imshow(gmb); 

  

  
% --- Executes on button press in back2btn. 
function back2btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back2btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.inisialbtn,'visible','on'); 
set(handles.back1btn,'visible','on'); 
set(handles.back2btn,'visible','off'); 
set(handles.bobottotaltxt,'visible','on'); 
set(handles.bobottotal,'visible','on'); 

  
set(handles.Comptxt,'visible','off'); 
set(handles.Comp1,'visible','off'); 
set(handles.jmlcomp1txt,'visible','off'); 
set(handles.Ttxt,'visible','off'); 
set(handles.T1,'visible','off'); 

  
A=getappdata(0,'matrix_graf_awal'); 
xy=getappdata(0,'koordinat_graf_awal'); 

  
bobottotal=sum(sum(triu(A))); 
set(handles.bobottotal,'string',bobottotal); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
gplot(A,xy,'rO-');  
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back3btn. 
function back3btn_Callback(hObject, eventdata, handles) %UWIS!!! 
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% hObject    handle to back3btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
set(handles.Comp1,'visible','on'); 
set(handles.jmlcomp1txt,'visible','on'); 
set(handles.T1,'visible','on'); 
set(handles.T2,'visible','off'); 
set(handles.iterasiwhile1btn,'visible','on'); 
set(handles.contract1btn,'visible','off'); 
set(handles.back2btn,'visible','on'); 
set(handles.back3btn,'visible','off'); 

  
A=getappdata(0,'matrix_A_inisialisasi'); 
xy=getappdata(0,'matrix_koordinat_inisialisasi'); 

  
gplot(A,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back4btn. 
function back4btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back4btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
set(handles.Comp1,'visible','on'); 
set(handles.Comp2,'visible','off'); 
set(handles.jmlcomp1txt,'visible','on'); 
set(handles.jmlcomp2txt,'visible','off'); 
set(handles.T2,'visible','on'); 
set(handles.contract1btn,'visible','on'); 
set(handles.iterasiwhile2btn,'visible','off'); 
set(handles.back3btn,'visible','on'); 
set(handles.back4btn,'visible','off'); 

  
M=getappdata(0,'matrix_m_while1'); 
xy=getappdata(0,'koordinat_graf_awal'); 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 



392 
 

  

  
% --- Executes on button press in back5btn. 
function back5btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back5btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.back5btn,'visible','off'); 
set(handles.iterasiwhile2btn,'visible','on'); 
set(handles.contract2btn,'visible','off'); 
set(handles.back4btn,'visible','on'); 
set(handles.back5btn,'visible','off'); 
set(handles.Comp2,'visible','on'); 
set(handles.jmlcomp2txt,'visible','on'); 
set(handles.T2,'visible','on'); 
set(handles.T3,'visible','off'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 

  
M=getappdata(0,'matrix_m_while1'); 
xy=[17 50;17 50;17 50;17 50;17 60;17 60;17 70;17 70;17 80;17 80;17 

80;17 80;7 80;7 80;7 80;7 80;22 50;22 50;22 50;22 30;22 30;22 

30;22 30;22 30;32 50;32 50;32 50;32 50;32 40;32 40;32 40;32 60;32 

60;32 60;37 50;37 50;37 50;37 50;37 50;37 50;37 50;47 50;47 60;47 

60;47 60;47 50;37 50;52 30;52 30;52 30;57 50;57 50;62 50;62 50;62 

50;62 50;72 40;72 40;72 50;72 50;72 40;82 40;82 60;82 60;82 40;82 

40;82 60;82 70;82 70;87 80;87 80;87 80;87 40;87 40;87 40;87 40;92 

50;92 50;92 50;]; 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back6btn. 
function back6btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back6btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.contract2btn,'visible','on'); 
set(handles.iterasiwhile3btn,'visible','off'); 
set(handles.back5btn,'visible','on'); 
set(handles.back6btn,'visible','off'); 
set(handles.T3,'visible','on'); 
set(handles.Comp2,'visible','on'); 
set(handles.Comp3,'visible','off'); 
set(handles.jmlcomp2txt,'visible','on'); 



393 
 

set(handles.jmlcomp3txt,'visible','off'); 

  
M=getappdata(0,'matrix_m_while2'); 
xy=[17 50;17 60;17 70;17 80;7 80;22 50;22 30;32 50;32 40;32 60;37 

50;47 50;47 60;52 30;57 50;62 50;72 40;72 50;82 40;82 60;82 70;87 

80;87 40;92 50;]; 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back7btn. 
function back7btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back7btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  

  
set(handles.iterasiwhile3btn,'visible','on'); 
set(handles.contract3btn,'visible','off'); 
set(handles.back6btn,'visible','on'); 
set(handles.back7btn,'visible','off'); 
set(handles.Comp3,'visible','on'); 
set(handles.jmlcomp3txt,'visible','on'); 
set(handles.T3,'visible','on'); 
set(handles.T4,'visible','off'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
M=getappdata(0,'matrix_m_while2'); 
xy=[22  50;22   50;17   80;17   80;17   80;22   50;22   50;22   

50;22   50;22   50;47   50;47   50;47   50;47   50;47   50;62   

50;62   50;62   50;82   60;82   60;82   60;82   60;82   60;82   

60]; 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back8btn. 
function back8btn_Callback(hObject, eventdata, handles) %UWIS!!! 
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% hObject    handle to back8btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.T4,'visible','on'); 
set(handles.contract3btn,'visible','on'); 
set(handles.mst2btn,'visible','off'); 
set(handles.back7btn,'visible','on'); 
set(handles.back8btn,'visible','off'); 
set(handles.Comp3,'visible','on'); 
set(handles.Comp4,'visible','off'); 
set(handles.jmlcomp3txt,'visible','on'); 
set(handles.jmlcomp4txt,'visible','off'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
M=getappdata(0,'matrix_m_while3'); 
xy=[22  50;17   80;47   50;62   50;82   60]; 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back9btn. 
function back9btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back9btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.mst2btn,'visible','on'); 
set(handles.Ttxt,'visible','on'); 
set(handles.T4,'visible','on'); 
set(handles.Comptxt,'visible','on'); 
set(handles.Comp4,'visible','on'); 
set(handles.jmlcomp4txt,'visible','on'); 
set(handles.biograf2btn,'visible','off'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
set(handles.back8btn,'visible','on'); 
set(handles.back9btn,'visible','off'); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf); 
set(handles.graf,'visible','on'); 

  
M=getappdata(0,'matrix_m_while3'); 
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xy=[47  50;47   50;47   50;47   50;47   50]; 

  
gplot(M,xy,'bO-'); 
axis ([0 100 0 100]) 
axis off equal 

  

  
% --- Executes on button press in back10btn. 
function back10btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back10btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.A,'visible','on'); 
set(handles.Atxt,'visible','on'); 
set(handles.koordinat1,'visible','on'); 
set(handles.koordinat1txt,'visible','on'); 
set(handles.grafawalbtn,'visible','on'); 
set(handles.databtn,'visible','on'); 
set(handles.back10btn,'visible','off'); 

  
set(handles.mstbtn,'visible','off'); 
set(handles.bobottotaltxt,'visible','off'); 
set(handles.bobottotal,'visible','off'); 
cla(handles.polos) 
cla(handles.graf) 
set(handles.graf,'visible','off') 

  
set(handles.home3,'visible','on'); 
set(handles.home4,'visible','on'); 
set(handles.home5,'visible','on'); 
set(handles.home6,'visible','on'); 
set(handles.home7,'visible','on'); 
axes(handles.uin); 
gmb=imread('uin.png'); 
imshow(gmb); 

  

  
% --- Executes on button press in back11btn. 
function back11btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to back11btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
set(handles.back11btn,'visible','off'); 
set(handles.back10btn,'visible','on'); 
set(handles.mstbtn,'visible','on'); 
set(handles.biografbtn,'visible','off'); 

  
A=str2num(get(handles.A,'string')); 
xy=str2num(get(handles.koordinat1,'string')); 
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bobottotal=sum(sum(triu(A))); 
set(handles.bobottotal,'string',bobottotal); 

  
axes(handles.polos); 
gmb=imread('polos2.jpg'); 
imshow(gmb); 
axes(handles.graf) 
set(handles.graf,'visible','on') 
gplot(A,xy,'rO-');  
axis ([0 100 0 100]) 
axis equal 

  

  
% --- Executes on button press in help2btn. 
function help2btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to help2btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
open('help_tutorial_program.pdf') 

  
% --- Executes on button press in help3btn. 
function help3btn_Callback(hObject, eventdata, handles) %UWIS!!! 
% hObject    handle to help3btn (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

  
open('help_biodata.pdf') 
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Lampiran 5 
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Lampiran 6 
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Lampiran 7 
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