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1 0oogo
1.1 DOoODOO

000 (graph) 000000000 DO0OOD0OOOUOOOOOOOOODOODOODOOODOOOO
0000000000000000000000000000000 (graph theory) *10000
0000000000*®O0oo0o0o000000000oooooooo

000 GOOO000 V(QODEG)D 10000 ¢¢00 (V(G),E(G),¢e) 0000

00000V(G)0000000000000 G000 (vertex, node, 10)000000000
E(G)0V(G)000000*000000 GOO (edge, arc, branch, 1) D000 ¢ 0000
000000GO0000GOO00000000000

ecE00ul v ¢gle) =uww 000000000 @ed v0v00000000ul v0 e
ooooooo

gbobogbogooboobboobboobobooobuoooboobbooboooboon
oooboobbooobooobooboboobobooobog

U4
U1
G = (V(G),E(G), ¢c) (1.1) €4
V(G) = v1,v2,v3,04 €1 €3
E(G) = ey1,e9,€3,€4
{¢G(€1) = v1v20 0 dg(e2) = vau3
dc(es3) = viv30 0 dg(es) = vavy ™ €2 Vs

02 000GEood

ddooboboobooooooobooOobbbbbboboboboboboboboboboboboboboobobobobob
gooboobooobooooboooo

gooodboo0ooOooO0bOoU0ooDOoUoOO0U0oOOoOoOOoOoOObOl1obObOUOobOoUDbDoUDOoO
goo0ooooooooobooboobo0obD 20b0bDOoDOoOOoOOoOOobOODOoDObOObOO
0000 (loop)D00D0O0DO0ODOOOODOO (link)00DO0DDO0OO0O0OODOODOOOOODOODODOO
000000 (general graph) 00 002000000000000000 2000000000
gobogo

1l 00000000000 0000000000000000000000000000000000000000
*2 00000000000 00D000000000000000000000000000000000
¥ 0o000000D0000000DOoooo (0o)oboOooooooo
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gobooboooooboobbooooobobboooooboooooobboooooboboobooo
gbbogoboogoboobbuoobbuoobboobooobad

b0 l0o0oooooooooboobooboobobobobobobOoo

0000000000000 00000000000000000 (undirected graph) 00000
00 1000000000000000 (directed graph) 0000000000000 ODOOOO
gboobooboooooboo

00000 DOOODDO0 V(D)OA(D)D 10000 ¢p 00 (V(D),AD),¢p)0000

00000V(D)0O000D0000000000000000A(D)D V(D)O0OOO0000000
000000000¢p0000000000A(D)DDOO0 V(D)OOOO0O0OOO0OO0O0O0O0O
00000

0000 GOOOe0 10000 w(e) 000000 eDD0D0 (weight) 00000000000
0000000000000 (weighted graph) 0000

0000 GOOODOO0O (walk)0OOOODOO0O0000000 W = vgervieavs -« epvr 0000
000 ¢,(1<i<k)00000 v;10v; 0000w0,v, 00000 W OOO (starting vertex)O
00 (terminating vertex)Owvy,---,v, 000000 A0 WODOO (length) D000
O0 WOOOOO eg,eq,- e, 00000 DD0O0O0DD (trail) 0000000000
vo, V1,0 0000000000 WOO (path) 0000
gobogobogoobooboboobbooboooboooboobbooboooboon
000000 (eyele) D00DO0D0D0OO0ODOODODOOODOODO (simple path) 0000

000 GUO w0000, 000000000000 v009,0000000 (connected) O
000GO00200000000000GULOODO0O0O0OOO0O0ODOOO0OOOOOOOO0
goog.

0000000000000 000000000 1000000000000000000
000000 (complete graph) 000000

13 DO0OO0OO0OOOoO0obOooon

gD DD ODDDDOD
oooo0oboobobooobooooo

gooboobooobooobooboboobbooboooboobboobboooboon
goo

*0000000000000D 1000000000000000000000000 (simple graph) 0000



2 DDOhOoOooooo
2.1 0000 (matrix representation)

00000000 Goouooooboooooog
V(G) =v1,v9, -, v,0E(G) = eq,e,- -, em (2.1)
ooooo e 0d ejDDDDDDD mij(O,lﬂﬂEl 2DDD)DDDDDnXmDD M(G):

(my;) 00000000 GOOOODO0O000D0 »;,0 ;0000000 a;000a;000
000 nxn00 A(G)=(a;;) 0 GOOODOOOOOO

000000000 DOO0O0DOOO0oOO0oO0oOOoOoOooOOoOoooODOOOO V(D)D
V(D):Ulﬂv27"’7vn (22)
Ooo0d0O0e,; 000000 nxnO0O A(D)Z((I,’j)ﬂ DoOO0O0O0O0O00000B0DOa; O v
00w, 000000000
Oddo0do0oooododooobooooooooooooouoooooooood

g0oodbOOdoO0o0obO0OoO0o0DOooUdbOU0oOobDODOUOoobOooOoobODwooogoooboooo
wiooooooooooooooooooooooooooooogoooooo

22 00000 (list representation)

00000 LOoDooO0o0oOo0 woooooowoooooooooooooogooooo
go0ooOo0ooUd0oooUoobooOoboOoOoUubobo Loboooooo

#define N 100 / 0000000000 100000000 */
struct LIST { /* 000 LISTOOO */

int v_num; /* OOO0O =/

// int weight; /* 00000000000 =/

struct LIST *next; /* 000000 O0OO0OO0ODOO =/

}
struct LIST *vertex[N+1]; / LISTOUOOOOOOOODOO =/

23 00OO0ODOODOOO

@Ooooo

00000000 0®?) 00000000
0000000000000000000000 O(1)
000000000000000000000000000000
@Oooooo
0000000000 mO000 O(m+n)00000000
0000000000000000000000 O(n)
0000000000000000



3 ODOhoognd

0000000000000000000000000000000000000000000
0020000000000000000000000100000000000000000
00000000D0000D000000000000000000000 (search) 0000000
00000000000000000000000000000 (visit) 0000

D0000000000000000000000 (connected graph) **0 000000000
00000000000000000000000000000000000000000000
000000000000000000000000000000000000000

00000000000000000000000000000 (depth first search. 0000
O000)*000000 (breadth first search, 000 00000) *"0000

31 000000

gboobooboooboobobooboboon

l)Ooooooooooo

2)000000000O00000000O0O0O0DO0ODOnOo
2-1)00000000000000000DO0D000000O0UO0ODO0ODO0ODO(2) D000
2-2)J00000000000000000000O0O00DO0DO0ODO0O0O0(2)DUDUDUD
3) 0000000000000 0000O0O0O0D0DOooOO

goboobooobooboboobboobbooboooboon

(
(
(
(
(

void depthFirstSearch( int currentNode ){
currentNode U O UOOODOUcurrentNode OO OOOOOO
( currentNode 0000 OOOO0OOO nextNode OODO ){
gboooooboobobgoobo
nextNode DO OOOODO depthFirstSearch( nextNode );
}

0000000000000 000000000000000D00D0OD0O00O0O0 (tree
edge) 0000000000 (back edge) D000

goboobogoboobbuoobboobobooobuoooboobbooboooboon
oooooboboooboooobooboboobobooobog

gboooooogoo
gobodgpoboobboobuoooboobbooboooboobboobboon
gooboooobooboobobobobooobooboobbooboobobooobooobooboo

*000000000000000200000000000000000

* 00000000000 00D0000D0000000000000000000N000O0DO0O00DOoong
gooooao

* 00000000000 00D000000000000000000000000000000000000000
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goboobooobooobobooobobo

() 00000000000

() 0000000000000000000

(3) 00000000000000000000 (2)0000000
(4) (3)00D0000D0

000000000000000000000 (000)00000000000000000
() 00000000000000000000000000

(2) 00000000000000000000000000000
(3)00000000000000000000000000000000
(40000000000 (2),(3)000000

gboboobogoboobboobboobbooobuoonoobaon

void breadthFirstSearch(){

oooooooooooooooooo

while ( OOODOOCODOOO ){
0000DbO000000 currentNode OO OO
currentNode 00O OO OOO0O
( currentNode 000000 D0OOO nextNode O0DOO ){
oopDoooooopooooog
nextNode U UOODOOO mnextNode UUUODOOOOODODOOOOO

00000
0000000000000000 O(m+n) 000000000 O(n?)
000000000000000 O(m+n) 000000000 O(n?)

googo
00000000 (n)D0D0O00D0OO0
000000O0(n) 0000000

33 00000O00o0oooon

000000000O0*®00000000000000000000000000000o0aao
gbooboobogoboobboobboooboobobuoobbooboooboon

gbobogboooboobboobbooboboobuoooboobbooboooboon
oooboobooboboobboooboobobooboboooboo

gooooboooboooboobboobobooobuoooboobbooboooboon
0000000000000000000000000 O(legn)DODOUDOOODOODOOOO
0000000000 O(nlogn+m)0000

*¥ 0000000000000 00000000000000000000000
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goobogo
gboboobobobooboboboboboobo
oobooobooboboobboooboo
gooboooobooboboooobbooobbooobbooobooobbooooboo
gobogoo

gooooobood
goboobogoboobboobobooboonooboo

7352
W(edge) THA u & v EEFESD: (u,v)
TE = (vertex \ .
(vertex) AOEE
. FH, AR, K&
BRTS7 —_
(u,v) = (v,u)

w557
) = (1)

03 O0oOoooogoo

oooooooo
cooooobooboooooooboooboooooboooo

J27&EKR

RIBEHGT 57 BABEEERNIS7)

04 ODOOODOOOO

oooogoo
gobooboooboobobooboboo

goooobogoboooooon

gboooobogobobooboon
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goboooboobbdod nbO0obo mogooQ

goboooboobmgnoO

000000000 OmO0O0O»(n0 1) 000 OUODOUODOUODOOOOOOOOOOOOOO
0000000000000D0 (dense) 0000000 DODODOD (sparse) 0000000
goooobooooooobobooooooboonD mODDOOOOOOODODOOOOOOO

n(n O 1)
2

good

gooooboog
gboboobogbobooboooboobbooboboooboo

gobooooboobboobbooboooboon

ooboo0oboobooobooboboobooboboobooboo

gobogo
gboboobogoboobboobbooboobobuoobbooboooboon
gdoobooboooboobobooboboobbooobuooobooboboobbooboon

gboooobogooboobboobbooboooboooboboobboooboooboooboo

gbooboooboooobooboobooobooon

0000000000
@oooooooo

00000000 1000000000 O(n)
00000000000 O(m)
000000000000000 O+ m)

@OoOoooooo
00000000 1000000000 O(n)
0000000000000 O(n)
000000000000000 On?)

00000000000000000
@oooooooo

00000000 1000000000 O(n)
00000000000 O(m)
00000000000 O(n+m)
00000000000000000000 O(n)

@O0000D000D0000000
gobooboboobboobooobooboboobboooboon
gobooboboobbooboooboobbooboo
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