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Section 01 -

j.8 (Object) (Concepts) : (Connection
Network Network). (Task) :
Graph Vertices Edges
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& G= (Vertex, Node) V + (Edge) E
.8 GOoO( Subgraph)
.8 (Adjacency)
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[ I B

(Weighted Graph)
: (Directed Graph, Undirected Graph)

(Path)
(Simple Path)
(Cycle)
(Simple Cycle)



v

(Connected Graph), (Disconnected Graph)
(Complete Graph)

(Tree) : : (Directed Acyclic)
Y (V-1)
(Forest):
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Section 02 -

&~ Create:
» Destroy:

& [nsertVertex:

» InsertEdge:

#» DeleteVertex:
#» DeleteEdge:

#» RetrieveVertex:
» IsAdjacent:

& |[SEmpty:



Section 03 -

(Adjacency Matrix)

e 2 2

o 1(True)
. .0 1.
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Q| D

& d

O LD
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(Adjacency Matrix)

from

fo

a|b|c|d]|e
a 12 | inf | inf | &
b | 12 3 | inf | inf
c |inf| 3 4 | 8
d [inf|inf | 4 inf
e 5 [inf| 8 | inf \G\
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Vertex
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. Int AdjacencyMatrix[Max][Max];

10



2
» typedef int ptrType;_ | 5l o = 2
e ptrType p = malloc(sizeof(int));
e *p = 20; o | =1
[ 14- 5]
2
« ptrType p = malloc(NCol * sizeof(int));
e NCol
0 —»| 20
w0 *(p+1) *(p+(NCol—1))
p[0] pl[1] p[NCol—1]
[ 14- 6]
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y.

: NRow * NCol
*mM * %M
ZQH ;j m[0][0]
HiZE = ;
i ZOIE )+ (x(m+2)+1)
gg!;l'_ HY = 1 0 mi2]i1]
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.S 14-1:

int ** InitMatrix(int NRow, int NCol, int Value) Value

{ int **m,;
m = malloc(NRow * sizeof(int *)); NRow
for (inti=0; 1 < NRow; i++)
m[i] = malloc(NCol * sizeof(int)); NCol

for (inti=0; 1 < NRow; i++)
for (intj = 0; ] < NCol; j++)
m[i][j] = Value; Value
return m;

}
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» 14-2:
void FreeMatrix(**m) m
{for (inti=0;1<NRow; i++)
free(m[i]);
free(m);
}
.Y
2 (Square Adjacency Matrix)
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typedef struct {
intV;
int E;
int **M;
} graphType;
typedef graphType *graphPtr;
graphPtr InitGraph(int V)
void InsertEdge(graphPtr g, int V1, int V2)
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P 14-4: Graph.c

#include <GraphByMatrix.h>
graphPtr InitGraph(int V ) V
{ graphPtr G = malloc(sizeof(graphType));
G->V =V, V
G->E = 0; 0
G->M = InitMatrix(V, V, 0); Vv 0
return G;

}

void InsertEdge(graphPtr g, int V1, int V2) V1, V2
{if (g->M[V1][V2] == 0) 0
{ g->E++;
g->M[V1][V2] = 1; V1i->Vv2 1
g->M[V2][V1] = 1; V2->Vv1l 1
}
}
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j.8 (Adjacency List)
L
L
L
L
Al0] » e » b
a Al1] » C > a
° Al3) »ooc
Al4] » a »ooc

[ 14-9]
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V2

2E

, Sparse Graph)
, Dense Graph)
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2

14-5: GraphbyLinkedList.h

typedef struct {
int Data; ID
node* Next;

} node;

typedef node* Nptr;

typedef struct {
int V;
int E;
node **L;
} graphType;
typedef graphType *graphPtr;

graphPtr InitGraph(int V)

void InsertEdge(graphPtr g, int V1, int V2)
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2

14-6: GraphbyLinkedList.c
#include <GraphbyLinkedList.h>

graphPtr InitGraph(int V) V

{ graphPtr G = malloc(sizeof(graphType));
G->V =V, V
G->E = 0; 0

G->L = malloc(V * sizeof(node *)); V
for (inti=0;i<V;it++)
G->L[i] = NULL;
return G;
}
void InsertEdge(graphPtr g, int V1, int V2) V1, V2
{ Nptr temp = malloc(sizeof(node));
temp->Data = V2; V2 ID
temp->Next = g>L[V1];
g->L[V1] = temp; L[V1]
} V2

V1
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Section 04 -

y ]

[

(DFS) (BFS)
TRUE
FALSE
o(2V)
IsVisited| ]
0 1 V—1
F|F| F|F|F b

—

14- 10]

Mark TRUE('Z )

TRUE
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O(V). O(V?). O(2V +V2) = O(\®)
. A A B
O(E). B ,B A
O(E). O(2V+2E) =
O(V+E). (V+E) : V2
a AlO0] > e > b
b Al1] > C > a
c Al2] > d > e > b
el == =7

d AlL3] > c
c Al4] > a > c

[ 14-11]
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Section 04 -

& AOV (Activity on Vertex Network)
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& AOV (Activity on Vertex Network)

. A C, D FBEG _
.A-D-E-G A-

(DAG: Directed Acyclic Graph)

[ 14-12]
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(Sink,

(Source,

(

, In-Degree):
, Out-Degree):
0 :
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(A1 C1 D1
F, B, E, G)

T
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.8 14-7:

TopologicalSort(G)
{ for (step =1 through N) N
{ Select a Sink T;
L.Insert(1, T);
Remove the Sink T and Edges Connected to It:

}
}
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[

[m

2z =

(Directed Edge)

>
>

& >

> 1 d

> > >

> > >

> > > =

> > > >

o > i 5 >

> > > > >

& > > > B > E

> > > > >

> > > » F » B » G
> > > > > L

14- 14]
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. A-D-B-E-G-F-C
. . A-D-B-E-G-F-C

WoEaE E A

> G
» E » G
> B > E > G
» F > B > E > G
> D > F > B > E > G
> C » D > F > B > E —| G
! > A » C » D > F > B ——»| E » G

[ 14-14]
29



j.8 14-8:

TopologicalSort(V)
{ for All Nodes T Adjacent to V
If (T Is Unvisited)
TopologicalSort(T);
L.ListInsert(1, V);
}
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Section 06 -

y.

(Connected), (Acyclic)

y.

31



j.8 (Depth First Search Tree)
. A A-B-C-D-G-E-F-H-I
. B B-A-F-G-D-C-E-H-I

2

[ 14- 16] DFS Trees
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Section 07 -

y.
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j.8 (MST: Minimum Spanning Tree)

.« 0
.0
« {A/B,C,D} {E,FGH . B-E, C-E, D-E, D-F, A-F,A-D 6

D-F
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3 (Prim's Algorithm)
. (PFS: Priority First Search)
A
L . A
. A G,B,F B
L A‘B
L A B
¢ B-C,A-G,A-F B-C
L B‘C
AA A G,B,F
A B , B C,E,D
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14- 19]

[

37



j.8 (Kruskal's Method)

. 1 A-B
° 1 G-E
. ( )
g (Greedy Algorithm)

A s

A

s
A
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14- 20]

[
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2 (Sollin's Algorithm)
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