Vytvaranie sieti v baliku igraph
library(igraph)
graph_from...

Funkciu graph_from_literal sme uzZ videli, da sa spravit napriklad:

g <- graph_from_literal(1-2, 1-3, 2-5, 2-7, 3-4, 3-6, 5-7)
plot(g, edge.width = 2, edge.color = "brown")

Vrcholy nemusime spdjat iba po dvoch, mbéZzeme zapisat aj dlhsiu “cestu” spdjajlucu viac
vrcholov:

g <- graph_from_literal(1-2-3-4-1-5-6, 5-4)
plot(g, edge.width = 2, edge.color = "brown")
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Ked zacCitame pisat nazov funkcie graph_from_literal, méZeme si vsimnut, Ze sa nam zacne
ponukat viac funkcii, ktoré sa zacinaju slovami graph_from. Funkciu vytvyrajicu graf z matice
susednosti graph_from_adjacency_matrix sme uZ pouzivali, méZeme sa pozriet aj na dalSie
a zistit, z ¢oho este mézeme graf vytvorit.



> g <- graph_from_|
graph_from_adj_1list
o graph_from_adjacency_matrix
graph_from_atlas
graph_from_biadjacency_matrix

Pri prechadzani zoznamom ponukanych mozZnosti sa ndm zobrazuje aj informacia o funkciach.

v

28 graph_from_adj_list graph_from_edgelist(el, directed = TRUE)
29 - graph_from_adjacency_matrix Create a graph from an edge list matrix
L2 graph_from_atlas graph from edgelist () creates a graph from an edge list. Its
Console graph_from_biadjacency_matrix argument is a two-column matrix, each row defines one edge. If itis a
R R4 graph_from_data_frame numeric matrix then its elements are interpreted as vertex ids. If it is a

character matrix then it is interpreted as symbolic vertex names and a

graph_from_edgelist vertex id will be assigned to each name, and also a name vertex attribute
graph_from_graphdb will be added.

graph_from_graphnel

graph_from_incidence_matrix

graph_from_isomorphism_class
g <- graph_from_

Press F1 for additional help
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MozZeme si samozrejme zobrazit dostupnu informaciu pomocou otaznika pred nazvom
funkcie, napriklad ?graph_from_literal. Takisto po zapisani funkcie sa nam zobrazi, aké
parametre potrebuje.
>
>
> g <- graph_from_edge'l‘ist(p

graph_from_edgelist(el, directed = TRUE)

Pomocou tabulatora pri pisani ich mozeme ziskat v nasledovnej forme:
> ¢ <= graph_from_edgelist()

el = graph_from_edgeli
elist() The edge list, a two column matrix, character or numeric.

20N o
& directed = graph_from_edg t(Q)

Press F1 for additional help

V pripade tejto funkcie graph_from_edgelist teda potrebujeme zoznam hran v tvare matice
s dvoma stfpcami, pricom kaidy riadok zodpovedé jednej hrane. Prakticky je uZitoéné
vytvorit si ju napriklad v Exceli, niekedy mdze byt vystupom z nejakého vypoctu, vtomto
ukazkovom priklade si ju vytvorime v R-ku.

hrany <- rbind(c(1, 2),

c(1, 3),
c(1, 4),
c(2, 5))

hrany

#H [,1]1 [,2]

## [1,] 1 2

## [2,] 1 3

## [3,] 1 4

## [4,] 2 5

Teraz mOZeme spravit:



g <- graph_from_edgelist(hrany, directed = FALSE)
plot(g, edge.width = 2, edge.color = "brown")

Analogicky funguje graph_from_data_frame. Ako vidno aj z ndzvu, potrebuje ako vstup
data frame. To mbze byt uzitocné, ak su po nacitani data prave v tomto formate. Okrem toho
nam umozniuje priradit hranam atributy, napriklad vahu.

hrany <- data.frame(from = c(1, 1, 1, 2),
to = ¢(2, 3, 4, 5),
weight = ¢(3, 3, 5, 1))
hrany

##  from to weight

#t 1 1 2 3
##t 2 1 3 3
## 3 1 4 5
## 4 2 5 1

g <- graph_from_data_frame(hrany, directed = FALSE)
Graf, ktory vznikol, je vazeny:

is_weighted(g)

## [1] TRUE

plot(g, edge.width = E(g)$weight, edge.color = "brown")



Pri vytvarani ukazkovych prikladov sa niekedy méze hodit graph_from_atlas

graph_from_adj_1ist graph_from_atlas (n)

graph_from_adjacency_matrix Create a graph from the Graph Atlas
graph_from_atlas graph_from atlas() creates graphs from the book ‘An Atlas of
graph_from_biadjacency_matrix Graphs' by Roland C. Read and Robin J. Wilson. The atlas contains all
graph_from_data_frame undirected graphs with up to seven vertices, numbered from 0 up to
graph_from_edgelist 1252. The graphs are listed:
graph_from_graphdb 1. in increasing order of number of nodes;

» graph_from_graphnel 2. for a fixed number of nodes, in increasing order of the number
graph_from_incidence_matrix of edges;

graph_from_isomorphism_class 3. for fixed numbers of nodes and edges, in increasing order of
s - the degree sequence, for example 111223 <« 112222;

4. for fixed degree sequence, in increasing number of
automorphisms. e
Press F1 for additional help
Je to sada grafov s malym poc¢tom vrcholov a ak chceme nieco ukazat na malom grafe, ktory
nemusi mat Specidlne vlastnosti, m6Zeme niektory vyskusat. Mozno po par pokusoch budeme
mat vhodny graf pre nas priklad a bude jednoduché ho vytvorit.

add...

Do uz vytvoreného grafu mézeme pridavat vrcholy a hrany.

> g <- add_
add_edges add_vertices(graph, nv, ..., attr = Tlist(Q)
add_Tayout_ Add vertices to a graph
add_shape If attributes are supplied, and they are not present in the graph, their
add_vertices values for the original vertices of the graph are set to Nz
+ add.edges Press F1 for additional help
add.scope

g <- graph_from_atlas(500)
plot(g)
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Priddme do horeuvedeného grafu vrcholy od 8 do 12. Pri zapisovani funkcie hodit
add_vertices vidime, Ze budeme potrebovat parameter nv. Bud'si to pozrieme v helpe alebo



si nechame poradit RStudiom — vkazdom pripade sa dozvieme, Ze treba zadat pocet
priddvanych vrcholov.

> g <- add_vertices(g, n)

onv = add_vertices()
=1 npk The number of vertices to add.
] NYSE

nv

Precs F1 for additional helo

g <- graph_from_atlas(500)
plot(g, edge.width = 2, edge.color = "brown")

g <- add_vertices(g, nv = 5)

Pre neskorsie porovnavanie definujeme pred kreslenim layout, teda rozloZzenie vrcholov:
set.seed(123)
lay <- layout_nicely(g)

plot(g, layout = lay, edge.width = 2, edge.color = "brown")
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Pridavat mbéZeme aj hrany — funkcia ma logicky nazov — add_edges . Dozvieme sa, Ze mame
zadat postupnost vrcholov.



> g <- add_edges(g, edge]
- edges = add_edges ()
edge
edge.attributes
edge.attributes<-

edges
The edges to add, a vertex sequence with even number of vertices.

Press F1 for additional help

Postupne teda pisSeme dvojice vrcholov, ktoré sa maju spojit a vytvorime takto jeden vektor,
ktory bude parametrom funkcie

g <- add_edges(g, edges = c(8, 5, 11, 5, 9, 5, 12, 7, 10, 12, 10, 7))
plot(g, layout = lay, edge.width = 2, edge.color = "brown")

Atributy

S atribdtmi sme sa stretli, ked sme zo siete karate klubu nastavovali vahu vSetkych hran na
jednotkovu (bud sme tento atribut zmazali alebo ho nastavili na jednotkovu hodnotu). Teraz
si ako cvi¢enie nastavime atribut farby pre hrany nasej siete na hnedu a priddme niekolko
hran inej farby. Pri pisani funkcie add_edges pre pridavanie hran sme si vSimli parameter
attr, tak ho teraz vyuzijeme. Toto sme uz teda videli:

>
>
> set_edge_attr(g, P

set_edge_attr(graph, name, index = E{graph), value)

Spravime:
g <- set_edge_attr(g, name = "color", value = "brown")
Pri pridavani hran funkciou add_edges maju byt dodavané atribaty typu list:

), aty

- attr = add_edges () | aur

(= attenu A named list, its elements will be added as edge attributes, for the newly

— attitude added edges. See also details below.



g <- add_edges(g,

edges = c(9, 12, 8, 11),

attr = list(color = c("blue", "green")))
plot(g, layout = lay, edge.width = 2)

Vytvaranie Specialnych grafov: make...

Zacneme pisat make_ a objavia sa moZnosti, medzi ktorymi je aj vytvaranie Specialnych
typov grafov. Napriklad:

> make_]
make_full_graph {igraph} 4|make_star(n, mode = c("in", "out", "mutual”,
make araph figraphi undirected"), center = 1)
K _gh pd 1 ri ST ph: Create a star graph, a tree with n vertices and n - 1 leaves

make_chordal_ring iigraphys
make_kautz_graph {igraph} star () creates a star graph, in this every single vertex is connected to the
make_'l att'ize :1‘ ;raph: center vertex and nobody else.
make_-l.ine graph ;T;raph:~ Press F1 for additional help
make_neighborhood_graph {igraph}
make_ring {igraph}

 make_star {igraph}

» make_tree {igraph}

Teda jeden vrchol je v strede a ostatné su s nim spojené, pricom iné hrany v sieti nie su

g <- make_star(10, mode = "undirected")
plot(g, edge.width = 2, edge.color = "brown")




MoézZe sa hodit aj napriklad make_full_graph, make_ring. Treba chvilu skusat, ¢o vsetko je
v baliku k dispozicii.

Naopak: mame graf, chceme zapisat jeho hrany a pod.

Ak vytvarame graf, mbéZeme v uréitom okamihu chciet vyexportovat zoznam jeho hran alebo
vrcholov spolu s ich vlastnostami.

Vytvorime si nejaky graf a priradime hranam vahy.

set.seed(123)

g <- sample_gnp(n = 20, p = 0.2)

g <- set_edge_attr(g, name = "weight", value = runif(length(E(g))))
plot(g, edge.width = 5*E(g)$weight)

O
@gﬂ
®
ou—9 P
e ®
T
G
D@
o D

Zostrojime data frame s informaciou o hranach — kedZe chceme zo siete spravit data frame,
funkcia sa vola as_data_frame:

df <- as_data_frame(g, what = "edges")

head(df)

##  from to weight
#it 1 3 4 0.5999890
#it 2 5 6 0.3328235
#i# 3 2 7 0.4886130
## 4 3 7 0.9544738
## 5 5 7 0.4829024
#t 6 8 9 0.8903502

Takyto vystup mozeme napriklad zapisat do suboru.



