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ABSTRACT 
This study aims to explore and identify the objects of architecture and ornaments Masjid Agung Kediri. In this 
study, the researcher used qualitative research with an ethnography approach. The instrument of this research is 
human instruments. The researcher is a primary instrument. As qualitative research with an ethnographic approach, 
the instrument of this study is the human instrument, the researcher as a primary instrument that can not be changed 
to someone else. The result of this research indicates that the shape, architecture, and ornaments Masjid Agung 
Kediri have ethnomathematics connecting with graph concept, such as mosque pillars contains line graph concept 
denoted by 𝑃 , prominent buttress contain cycle graph concept denoted by 𝐶 , ceiling contains cycle graph 
concept denoted by 𝐶 , ornaments contain wheel graph concept denoted by 𝑊 , decorative lights with three levels 
contain star graph concept in the first level denoted by 𝑆 , the second level denoted by 𝑆 , and the third level 
denoted by 𝑆 . 
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1. INTRODUCTION 

Mathematics has close connections with culture, 
yet many people still view mathematics as a subject far 
from the culture in everyday life [1]. Math also has a 
critical role in solving problems that exist in daily life, 
for example, counting, proving, measuring, etc. [2]. 
Discussion of Mathematics in daily life related to 
culture is often called ethnomathematics [3]. It is 
proven by Alangui [4] that ethnomathematics 
succeeded in setting up a relationship between 
mathematics and the reality of society. 
Ethnomathematics is defined as the particular ways 
used by some particular cultural groups or societies in 
mathematical activities. The math activity is a process 
of abstraction from experience in daily life into 
mathematics, including grouping activities, counting, 
measuring, designing buildings or tools, making 
patterns, explaining, and so on [5]. Even 
ethnomathematics makes local culture a starting point 
for learning mathematics [6]. 

In Mathematics, there is a function to develop 
reasoning skills through investigation, exploration, 
and experiment as a problem-solving tool through the 
mindset and mathematical models. Also, many 
concepts and theories are very helpful and useful in 
human life [2]. The concepts contain Javanese culture 
by Ethnomathematics: Exploration in Javanese culture 
[7] and Ethnomathematics in Saaknese architecture 
[8]. The concepts contained in a building, such as 
research conducted by Puniarti with 
Ethnomathematics: Exploration of A mosque Building 
and Its Ornaments [9]. This study discusses the 
ornamental forms of the building of a mosque which 
has a geometry concept. Other researchers who 
researched about mosque buildings, as Matematika 
Keislaman: Identifikasi Penggunaan Konsep 
Matematika pada Masjid Roudhotul Muchlisin di 
Jember [10] dan Etnomatematika pada Masjid 
Muhammad Cheng Hoo Jember Sebagai Bahan 
Pembelajaran [11], etc. So, it’s possible when the 
research was conducted in Masjid Agung Kediri. 

Masjid Agung Kediri has a very unique mosque 
archirecture. This mosque has 49 meters minaret and a 
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fountain in front of the mosque. The mosque combines 
the style of world mosques. The large pillars in the 
mosque look like the Foundation of Islamic Center 
mosque in Thailand. Meanwhile, the large windows 
and walls depict European and Turkish styles. In 
addition to being oriented to the world mosque, Masjid 
Agung Kediri still incorporates elements of the 
Indonesian archipelago, namely Joglo-roof. Those are 
arranged crosswise, so when viewed from below, the 
shape resembles eight stars [12]; the architectures, 
cultural context, and graph concept [13]. 

𝐺 graph is a pair (𝑉(𝐺), 𝐸(𝐺)) with 𝑉(𝐺) is a set 
whose elements are called vertices, and 𝐸(𝐺) is a set 
of paired vertices, whose elements are called edges. 
Let 𝐺 = (𝑉, 𝐸) be a graph. For an edge 𝑢𝑣, we denote 
𝑒 = (𝑢, 𝑣), 𝑢 and 𝑣 are end vertices of the edge 𝑢𝑣, 
and the edge 𝑢𝑣 is said to be incident on 𝑢 as well as 
on 𝑣. Two vertices 𝑢 and 𝑣 are said to be adjacent if 
𝑢𝑣 is an edge [14]. 

Let 𝑣 is a vertex in 𝐺 graph, The degree of a vertex 
𝒗 in a graph 𝐺 is the number of vertices in 𝐺 that are 
adjacent to 𝑣 . Degree of a vertex can be used in 
determining kinds of unique graphs, such as line 
graph, cycle graph, wheel graph, and star graph. For 
example, the line graph with 𝑛 vertex is denoted by 𝑃  
consists of two vertexes with one degree, 𝑛 − 2 vertex 
with two degrees, and 𝑛 − 1 edge. A cycle graph with 
𝑛 vertex denoted by 𝐶  is a graph whose every vertex 
has two degrees and has the same number of vertex 
and edge. Wheel graph with 𝑛 vertex denoted by 𝑊  
is formed by cycle graph with 𝑛 ≥ 3 and connects the 
new vertexes to each 𝑛 in 𝐶 . Finally, the Star graph 
with 𝑛 vertex denoted by 𝑆  is a graph with one vertex 
with 𝑛 − 1 degree and others one degree [14]. 

Based on the explanation, it is essential to conduct 
more in-depth research not only on geometry concepts 
but also on buildings, ornaments, and architecture in 
graph concepts. Therefore, the researcher raised the 
topic of ethnomathematics: graph of architecture 
Masjid Agung Kota Kediri. 

 

2. METHOD 

In this paper, the researcher used qualitative 
research with an ethnography approach. The 
instrument of this research is a human instrument. The 
researcher is a primary instrument. This research only 
discusses the graph concept. 

 

3. RESULT AND DISCUSSIONS 
Based on observation and exploration in Masjid 

Agung Kediri, this mosque has unique characteristics 
such as pillars like Thailand mosque, large windows 
like European buildings, and roof like joglo in Java. 
The result of ethnomatematics explorasion in Masjid 
Agung Kediri as follows: 

3.1 Mosque Pillars 
Figure 1 is mosque pillars. There are 14 pillars like 

zigzag and connect each other. Based on the Figure1, 
let pillars as vertexes and the connection between 
pillars as edge. So it will form a graph in Figure 2. 

 

 

Figure 1 Pillars 
Figure 2 Graph of 

Pillars 

 

 𝑉(𝑝𝑖𝑙𝑙𝑎𝑟) = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖, 𝑗, 𝑘, 𝑙, 𝑚, 𝑛} 

𝐸(𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛)

=
𝑎𝑏, 𝑏𝑐, 𝑐𝑑, 𝑑𝑒, 𝑒𝑓,

𝑓𝑔, 𝑔ℎ, ℎ𝑖, 𝑖𝑗, 𝑗𝑘, 𝑘𝑙, 𝑙𝑚,𝑚𝑛
 

Based on the definition of graph that does’t contain 
double edge, so Figure 4 is a graph. Figure 4 has 14 
vertexs, 13 edges, and degree of each vertex is 
deg(𝑎) = 1, deg(𝑏) = 2, deg(𝑐) = 2, deg(𝑑) =
2, deg(𝑒) = 2, deg(𝑓) = 2, deg(𝑔) = 2, deg(ℎ) =
2, deg(𝑖) = 2, deg(𝑗) = 2, deg(𝑘) = 2, deg(𝑙) =
2, deg(𝑚) = 2, and deg(𝑛) = 1.  From the 
explanation, we got that the number of vertex 𝑛 = 14, 
two vertexs have 1degree (𝑎  and 𝑛 ), 12  vertexs 
have degree 2 (12 = 𝑛 − 2), and 13 edges (13 =
𝑛 − 1). Based on definition of line graph [6], so 
Figure 2 is line graph denoted by 𝑃 . 

3.2 Main Buttress 

Figure 3 is the mosque buttress. There are four 
connected main buttresses. Let the buttress as vertexes 
and the connection as edge. So it will form a graph in 
Figure 4. 
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Figure 3 Buttress Figure 4 
Graph of Buttress 

 

𝑉(𝑝𝑖𝑙𝑙𝑎𝑟) = {𝑎, 𝑏, 𝑐, 𝑑} 

𝐸(𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛) = {𝑎𝑏, 𝑏𝑐, 𝑐𝑑, 𝑑𝑎} 

Based on the definition of a graph that doesn't 
contain a double edge, Figure 4 is a graph. Figure 4 
has 4 vertexes, 4 edges, and degree of each vertex is 
deg(𝑎) = 2, deg(𝑏) = 2, deg(𝑐) = 2,  and 
deg(𝑑) = 2. From the explanation, we got that the 
number of vertex 𝑛 = 4, the number of edges are 4, 
and every vertex has the same number of degrees. 
Based on the definition of the Cycle graph [6], so 
Figure 4 is a Cycle graph denoted by 𝐶 . 

 

3.3. Ceilings 

Figure 5 is mosque ceilling. There are 8 angels and 
8 connections. Let the angels as vertexs and the 
connections as edge. So it will form a graph in Figure 
6. 

  
Figure 5 Ceillings Figure 6 Graph 

of Ceillings 
 

𝑉(𝑎𝑛𝑔𝑒𝑙) = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ} 

𝐸(𝑐𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑜𝑛𝑠) = {𝑎𝑏, 𝑏𝑐, 𝑐𝑑, 𝑑𝑒, 𝑒𝑓, 𝑓𝑔, 𝑔ℎ, ℎ𝑎} 

 

Based on the definition of a graph that doesn't 
contain a double edge, Figure 6 is a graph. Figure  6 
has 8 vertexes, 8 edges, and degree of each vertex is 
deg(𝑎) = 2, deg(𝑏) = 2, deg(𝑐) = 2, deg(𝑑) =
2, deg(𝑒) = 2, deg(𝑓) = 2, deg(𝑔) = 2, and 

deg(ℎ) = 2.From the explanation, we got that the 
number of vertex 𝑛 = 8, the number of the edge is 8, 
and every edge has the same degree. Based on the 
definition of the Cycle graph [6], so Figure 6 is a Cycle 
graph denoted by 𝐶 . 

3.4 Ornaments 

Figure 7 is mosque ornaments. There is a center 
that connects with the angels. Let the center and the 
angels as vertex and the connection as edge. So it will 
form a graph in Figure 8. 

  
Figure 7 Ornaments Figure 8 Graph of 

Ornaments 

 
𝑉(𝐺) = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖, 𝑗, 𝑘, 𝑙, 𝑚, 𝑛, 𝑜, 𝑝, 𝑞} 

 
𝐸(𝐺)

=

𝑎𝑏, 𝑏𝑐, 𝑐𝑑, 𝑑𝑒, 𝑒𝑓, 𝑓𝑔, 𝑔ℎ, ℎ𝑖, 𝑖𝑗, 𝑗𝑘, 𝑘𝑙,
𝑙𝑚,𝑚𝑛, 𝑛𝑜, 𝑜𝑝, 𝑝𝑞, 𝑞𝑏,

𝑎𝑐, 𝑎𝑑, 𝑎𝑒, 𝑎𝑓, 𝑎𝑔, 𝑎ℎ, 𝑎𝑖, 𝑎𝑗, 𝑎𝑘, 𝑎𝑙, 𝑎𝑚,
𝑎𝑛, 𝑎𝑜, 𝑎𝑝, 𝑎𝑞

 

Based on the definition of a graph that doesn't 
contain a double edge, Figure 8 is a graph. Figure 8 
has 17 vertexes and 32 edges. So the number of 
vertexes is 𝑛 + 1 = 16 + 1 = 17, and the number of 
the edge is 2 × 𝑛 = 2 × 16 = 32.  Based on the 
definition of wheel graph [6], so Figure 8 is a Cycle 
graph denoted by 𝑊 . 

3.5 Decorative Lights 

Decorative lights have three levels. Figure 9 is the 
first level of decorative lights. If we look at the detail, 
every lamp has a connection with the prop lamp. Let 
the lamp and the prop as the vertex, and the connection 
is the edge. So it will form a graph in Figure 10. 
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Figure 9 Decorative Lights 
(level 1) 

Figure 10 Graph of 
Decorative Lights 

(Level 1) 
 

𝑉(𝐺) =
𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖, 𝑗, 𝑘, 𝑙, 𝑚,
𝑛, 𝑜, 𝑝, 𝑞, 𝑟, 𝑠, 𝑡, 𝑢, 𝑣,𝑤, 𝑞, 𝑦

 

𝐸(𝐺) =

𝑎𝑏, 𝑎𝑐, 𝑎𝑑, 𝑎𝑒, 𝑎𝑓, 𝑎𝑔, 𝑎ℎ, 𝑎𝑖,
𝑎𝑗, 𝑎𝑘, 𝑎𝑙, 𝑎𝑚, 𝑎𝑛, 𝑎𝑜, 𝑎𝑝, 𝑎𝑞,
𝑎𝑟, 𝑎𝑠, 𝑎𝑡, 𝑎𝑢, 𝑎𝑣, 𝑎𝑤, 𝑎𝑞, 𝑎𝑦

 

 

Based on the definition of graph that does’t 
contain double edge, so Figure 10 is a graph. Figure  
10 has 25 vertexs, 24 edges, and degree of each 
vertex is deg(𝑎) = 24, deg(𝑏) = 1, deg(𝑐) =
1, deg(𝑑) = 1, deg(𝑒) = 1, deg(𝑓) = 1, deg(𝑔) =
1, deg(ℎ) = 1, deg(𝑖) = 1, deg(𝑗) = 1, deg(𝑘) =
1, deg(𝑙) = 1, deg(𝑚) = 1, deg(𝑛) = 1, deg(𝑜) =
1, deg(𝑝) = 1, deg(𝑞) = 1, deg(𝑟) = 1, deg(𝑠) =
1, deg(𝑡) = 1, deg(𝑢) = 1, deg(𝑣) = 1, deg(𝑤) =
1, deg(𝑥) = 1,  and deg 𝑦 = 1.  From the 
explanation, we got that number of vertex is 𝑛 = 25, 
number of edge is 24, one vertex has 24 degree (𝑎) and 
others have one degree. Based on the definition of 
Star graph [6], so Figure 10 is Star graph denoted by 
𝑆 . 

Figure 11 is the second level of decorative lights. 
It’s same as the first level. So it will form a graph in 
Figure 12. 

 

  

Figure 11 
Decorative Lights 

(level 2) 

Figure 12 Graph of 
Decorative Lights 

(Level 2) 
 

𝑉(𝐺) = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖, 𝑗, 𝑘, 𝑙, 𝑚} 

𝐸(𝐺) =
𝑎𝑏, 𝑎𝑐, 𝑎𝑑, 𝑎𝑒, 𝑎𝑓, 𝑎𝑔,
𝑎ℎ, 𝑎𝑖, 𝑎𝑗, 𝑎𝑘, 𝑎𝑙, 𝑎𝑚

 

 

Based on the definition of graph that does’t 
contain double edge, so Figure 12 is a graph. Figure 
12 has 13 vertexs, 12 edges, and degree of each 
vertex is deg(𝑎) = 12, deg(𝑏) = 1, deg(𝑐) =
1, deg(𝑑) = 1, deg(𝑒) = 1, deg(𝑓) = 1, deg(𝑔) =
1, deg(ℎ) = 1, deg(𝑖) = 1, deg(𝑗) = 1, deg(𝑘) =
1, deg(𝑙) = 1,  dan deg(𝑚) = 1.  From the 
explanation, we got that number of vertex is 𝑛 = 13, 
number of edge is 12, one vertex has 12 and others 
have one degree. Based on the definition of Star 
graph [6], so Figure 12 is Star graph denoted by 𝑆 . 

Figure 13 is the third level of decorative lights. It's 
the same as the second level. So it will form a graph in 
Figure 14. 

  

Figure  13: 
Decorative Lights 

(level 3) 

Figure  14:Graph of 
Decorative 

Lights(Level 3) 

 

𝑉(𝐺) = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔} 

𝐸(𝐺) = {𝑎𝑏, 𝑎𝑐, 𝑎𝑑, 𝑎𝑒, 𝑎𝑓, 𝑎𝑔} 

Based on the definition of graph that does’t 
contain double edge, so Figure 14 is a graph. Figure  
14 has 7 vertexs, 6 edges, and degree of each vertex 
is deg(𝑎) = 6, deg(𝑏) = 1, deg(𝑐) = 1, deg(𝑑) =
1, deg(𝑒) = 1, deg(𝑓) = 1, dan deg(𝑔) = 1. 

From the explanation, we got that number of the 
vertex is 𝑛 = 7 number of the edge is 6, one vertex has 
6 degrees, and others have one degree. Based on the 
definition of the Star graph [6], so Figure 14 is a Star 
graph denoted by 𝑆 . 

4. CONCLUSION 

Based on the discussion, it's found some shapes, 
architecture, and ornaments Masjid Agung Kediri 
have ethnomathematics connecting with graph 
concept, such as mosque pillars containing line graph 
concept (𝑃 ) . Prominent buttress contains cycle 
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graph concept (𝐶 ). The ceiling contains cycle graph 
concept (𝐶 ). Ornaments contain wheel graph concept 
(𝑊 ), decorative lights with three levels contain star 
graph concept in the first level (𝑆 ), the second level 
(𝑆 ) , and the third level (𝑆 ) . However, graph 
concepts and other mathematics concepts still need to 
be explored more in further research. 
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