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• $ %&%('*) Adj +-, ‖V ‖ .0/21�341
• 5 6�7 .8/21�3 9:7;%=<�7>%?3@7BA u ∈ V

• ∀ u ∈ V C Adj[u] DE+�6F3('�/G6H1=9:+-/G6�3I7;%@1J3@+ <F7>%?3@/2DE7K1
v ∈ V 'MLONP'MDE7K6F3Q3I+ u

• RS+T/26�3@7>%@1 /26 'MLONP'MDE7K6UDV) .8/21�341 1�3@+M%P7WL /G6 '�%PXH/Y3P%4'�%?)
+M%4L�7>%
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� /8%P7KDV3@7KL �M%('�9�� # 1���� � .87K6	�M3
� � '�.0.�'MLONP'MDE7W6HDV)
.8/G1�3(1
���  ‖E‖

• � 6HL�/8%P7KDV3@7KL �M%('�9�� # 1���� � .07K6	� 3�� � '�.8.�'MLONP'MDE7K6UDV)
.8/G1�3(1
���  2‖E‖� /G6HDE7 7E<�7>%&) 7KL	�-7 '�9U9:7W'O%41 3�� /2D>7-CU+�6UDE7 9:7>% 7W'MD��
<�7>%&3I7BA

• � 6 '�.0.�D*'M1&7K1 # 1?9 '-DE7 /21
O(max(V, E)) = O(V + E)
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• $=L <M'M6F3(' �-7 # D*'M6 7W'M1&/8.Y) %P7;9 %I7K1&7K6�3 � 7;/ � ��3I7WL
�M%('�9��H1 # w(u, v) +-, (u, v) ∈ E D*'M6 X:7 1�3I+M%I7KL
� / 3�� � 9:+-/G6�3I7>%=3@+ � v /G6 Adj[u]

• � 6UDE+�6�<�7W6�/87K6F3 # � + L�7E3@7>% � /26�7 /8, (u, v) /21=/G6
�M%('�9�� C � 7 � �U1�3 1&7W'O%4D�� v /G6 Adj[u] C O(‖V ‖)
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•
� 7>%&3I/2D>7K1 '�%P7 6 ��� X:7>%I7KL 'O%PXH/Y3P%('O%P/0. ) # � C � C . . . C
‖V ‖

• A = (aij) /G1 ' ‖V ‖ × ‖V ‖ � 'O3P%P/ A � / 3
� aij = 1

/8, i, j ∈ E 'M6UL aij = 1 + 3
��7;% � /21&7
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•
� 7�� ��/Y%I7K1 Θ(V 2) 1?9 '-DE7-CH/G6HL�7;9:7W6HL�7K6�3 +-, ‖E‖

• � 6HL�/8%P7KDV3@7KL �M%4'�9 � # A = AT C � 7 DK'M6 1@'*<�7 1&9 'MD>7
X:7;.0+ � L�/G' �T+�6U'�.

• � 7;/ � �F3I7KL �M%('�9��H1 # w(u, v) 1�3@+M%P7WL /G6 A[u, v]

• (u, v) L�+ 7K1Q6�+M3Q7EA�/21�3 # A[u, v] = �����HC +M%
1&+ � 7>3I/ � 7K1 A[u, v] = 0,∞ CUL 7;9:7K6HL /26	� +�6
'�9H9U.8/2DK' 3I/0+�6
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e

s

a

d

cb

0

Q=[s] b    s,a,c,e    inf   nil    white
a    s,b,c,e    inf   nil    white

d    e             inf   nil    white
e    a,b,c,d    inf   nil    white

c    b,a,e       inf   nil    white

adjacent d p colorv

e

s

a

d

cb

0
adjacent d p colorv

1

1

2

2

a    s,b,c,e     1      s     black

 
c    b,a,e        2      a    gray

e    a,b,c,d     2      a    gray

e

s

a

d

cb

0
adjacent d p colorv

1

1

2

2

a    s,b,c,e     1      s     black

 

Q=[b,c,e]
c    b,a,e        2      a    gray

e    a,b,c,d     2      a    gray

e

s

a

d

cb

0

d    e             inf   nil    white
e    a,b,c,d    inf   nil    white

c    b,a,e       inf   nil    white

adjacent d p colorv

1

1 Q=[a,b]
a    s,b,c,e     1      s     gray

Q=[c,e]

d    e             inf   nil   white

d    e             inf   nil   white

b    s,a,c,e     1      s     gray

b    s,a,c,e     1      s     gray

b    s,a,c,e     1      s     black

s    a,b           0    nil     gray

s    a,b           0    nil     black

s    a,b           0     nil   black

s    a,b           0     nil   black
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e

s

a

d

cb

0
adjacent d p colorv

1

1

2

2

a    s,b,c,e     1      s     black

 
c    b,a,e        2      a    gray

e    a,b,c,d     2      a    gray

Q=[c,e] b    s,a,c,e     1      s     black

e

s

a

d

cb

0
adjacent d p colorv

1

1

2

2

a    s,b,c,e     1      s     black

 
e    a,b,c,d     2      a    gray

c    b,a,e        2      a    black
b    s,a,c,e     1      s     black

e

s

a

d

cb

0
adjacent d p colorv

1

1

2

2

a    s,b,c,e     1      s     black

 

b    s,a,c,e     1      s     black

3

e    a,b,c,d     2      a     black

c    b,a,e        2      a    black

e

s

a

d

cb

0
adjacent d p colorv

1

1

2

2

a    s,b,c,e     1      s     black
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