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1 OJoOboooboon

gbooo,0b00o0oo0oboooboobooboo,obooocoooobooooobooooono. ooon
goooooo,bo,0booooboboooobo.0oo0oo,00boo0o00,0,0000000
o,0boboogobobooooooboboboooobobooo,boboobobooboooo,ooobo
oooo0ooo,00000 /00000000, 00000000000000, 00000000000
gb.00b000o0ob0boobooboooobo,b0cobooboooo,obobooooboobooooa.

gg,bobogoobogoooboob|jobob goobdoo. goobooobbo,oo0bboooobo,d
00o0000o0o0o00.00oo0oooo40%00000000000000000O00ODO0O.

1.1 0O00Ogogoe?

goobooooooooooboobooooo,obbobooooboboooooboboooobooooboooon.

1.1.1 0O,0,00

000 od (vertex) (0 10 PQR,ST),00,0 (edge) (0 10PQ,QRO)DDOODODO.

P Q

0 1. oooooooOoooooooo.

00 (degree) D ODOOOOOOODOOOO.
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O100pPOOOO 3.
0100 QO0OD0OD 4.

gooooooo =
deg(P) = 3
= 4
ooo.
1.1.2 O00O00000000
O10PQRRTIDNOODOUOONDDOUD =00000000000O0O000ODOOOOO.
deg(P)=3 = OO0 POOUOOOO3000O.

gboobog,bobo,gbo,booboboooobobob,boobobobobobobooooo
goooobooooo.

=[0ooo1]2300.

1.1.3 0000000

0000o0o0O000oo0o0000 (DUooD0)U00O000, 000000000 bOoOO0O0OO. oo
o,00b0z20000000b0obo0oobooooboboooDob0.0obo,00b00oboboDoDbo

0 2:000200000000.

00000000000 (o000 o0o0oooOoUo)0ooooUooOooO.

gboboooboobobob,0bobobooooboboboob. 0boboboobobobob
gboooooboooo.boobobooobooboobooooooboobooboooboooboon.
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goboooboobbooboboobboobbooboobbo,obboobboobooobba
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1.21 000,000,00000

000 (multiple edges) D000 20 PQU 200000 00000000, 000000000.

0 3: 0000000,07S,QS0000000,0 POODDODOOOOO.

000 (loop) MDODOO POO POOODOODO

= 00000 (simple graph) I OO00OO0O0O0OO0O0OO0OOOOO

1.2.2 00000

00000 (directed graph : digraph 000000000 0) I O0OO0OO0OO00OO0O0OOOOOO

7N
N\

0 4. 00000000.000000000000000,000 2000000 (000,P0QODOODDODDO)O0
gooooooooo.

00 (walk) IDOOOO0D0O00.
0 (path) ID000O0O0D00000O0O0O000.
00 (cycle) MDD 20000Q—-S—T—-QOOOOD.

gboooooobooooobobibooobo12000.



1.23 0000OO0O0O0OOO0ODOO

gboboobooboobmooboobboboobooboobooboon.

(0 5: 000000000.00002000.

00000 (connected graph) D OO0 2000000000000000.
000000 (disconnected graph) IDO0OO0O000D00O000O (O500).

0 00000000000000000000 (component) 000. 0500000000,0000
oboboobooz20b0000b0000cooboo0ooog.

1.2.4 000000OO0OO0DOOOOOODOOOO

gbooooobobooooobobooobooboobo. booooboo 200000 :0bOo0o0ooo
g,0booboobooboobooooboboooboooon.

U 6: 00000000000000D00D (00), 000000000000 (0D).

00000000 (Eulerian graph)
ooooooobdob1bo0o0oobooboooooobooooooon.
000000000 (Hamiltonian graph)

oooooooobob 10000 booobooogooboooooDoD.
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O0000000,0000 Euler 000 (D00 :pd3),0re (000)000 (DOO :pd49) 0000
gboooboo.bgboboooooboobo,0obooboobobboboob,obooboobon
uboooooooooob.ocobooocooooo.

1.2.5 0O

0 7. 0o0o0.

O (tree) I O0 20000000 10000000000 (0 700).
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1.000 CH,, 000D OOOO0O00O0U0OO0OO0OO0O0OO0OU (ChOoUoOO0). boooo
oo0oooo,0 (CHy)OOOoOo,00000ooooooooon.

2. John0 Joan OO OO, Jeand JaneO O OO, Joed Janed Joan 0000, Jeand Joan DO O OO
OOO0. John, Joan, Jean, Jane 00O Joe OO OOOODOOODOODODOODOO.

3.abcdefl 600000000000 DOOOOODOODOO.00ODODOOODODOOO

Dmmm\abcdef
DDD\224431

gbooo.bgooob,0bgoobgooboooobooobobob,obbooboob.

(01)0o00o0O00D0oO0oO00UO0O0.0D00U0L0DO0O0U0OO0,0000b0ODOOOOO.

(0D 2)000000000000O0DO0OOU0OO0. D00D0O0D0OD0ODO0DO00O0O0O0OO (DOoOoOooOo
00o000)oooooOooOo,000000000o0o0oUo0ooooDoUoooo.



