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H- o 2- . n(H- o) = 4. 2 2-
R(H-® n=4 2- . n=5 R
n=4 R ear . ear :
(1) () (), ) . G+
ear( (1), (j))
(2) () s ) J- G+
ear( (1), J)
(3) ij, i J. G+ ear(i,j)
21 G 2- o= xy G G- o
Xy , o G
3.6 G H H .
o0 855
5 4 5 w P fyo
G G* H H*
1 5,2 6,3 1,4 2,5 3,6 4 G G
T 7,2 2,3 3,4 4,5 5,6 8.7 6,8 1 H
H :
4 G 3 , 1, (1),(2),(3),
2,3, s (1)G+ ear( (1), 3) G+ ear((2), 3)

(2)G+ ear((2), (3)) G+ ear((1),
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G+ear((1),3) G+ear((2.3)  Gtear(2),(3))  G+ear(1).(2))

(1) G+ ear((1), 3) G+ ear((2), 3) :

G+ ear((1), 3) (D) 0, G+ ear((2), 3)
*(2) 0 . o 1,1 0.,i i, i= 2 G+
ear( (1), 3) G+ ear((2), 3)

(2) G+ ear((2), (3)) (resp: G+ ear((1), (2))) : G
+ ear((2), (3)) (resp: G + ear((1), (2)) *,(2) G+ ear((2)),
(3)) O(resp: G+ ear((1), (2)) 0).(3 G+ ear((2), (3))
— 1(resp: G+ ear((1), (2)) (1) -1, 1 -1.,0 0, -
1 1,0 i, =2 \ G+ ear((2), (3)) G+ ear((1), (2))
5 G 3 , . 1, (1).(2),

(3), 3,4,2, , G+ ear((1), 2) G+ ear((2), 2



G G+eor{{1),2) G +eor((2),2)
G+ ear((1), 2) (resp: G+ ear((2), 2)) :
G+ er((1),2)  (resp: G+ ear((2),2)  *), G+ ear((1),2)  O(resp:
G+ear((2),2 0), 0 1,1 0,i i, i=2 G+ ear((1),
2) G+ ear((2), 2)
6 G 3 , , G+ ear((1),

(1)) G+ ear((3), (4))

o =

Gewar((1).011 G+ sari{3).(4})
G+ ear((1), (1)) (resp: G+ ear((3), (4))) :
G+ ear((1), (1)) (resp: G+ ear((3), (4) *), . 1
0,0 1',-1 2.2 -1.,i i, i=3 G+ ear((1), (1))
G+ ear((3), (4))
3
1 n=5 R 111 :Rlo RO; Rly RM:Rly Riy;
Ry R%:;Rly Rb. Rly,i i .J (11
)
n=5 R n=4 R ear . [3]
n=4 R ( ) n=5 R . R q= 3p/2,p= g+ 1- n=
3p/2+ 1- 5 p=38 ,
, 111

(5){P)(B)

Figure 1 R1,R2,R3, R4, Rs, Re, R7, Rs, Ro, R0, Ri1, Ri2, Ri3, Ri4, R 15, R16
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I.p=1 ,q=5: , R .

22p=2 ,q= 6 R ear ., Ri+ er(l,2) = Ry

3:p=3 ,q=T

(1) R ear ) ) s R+
ear((5), 1) = R(»

(2) R ear , , R+ ear(1, 2) =
R(l3)

R3 ear , R3+ ear(1, 2) = R<22), R3+ ear(1, 3), R3 +
ear(2, 3), s 2 * , * Ri
R>, Rs+ ear(1, 3) Ri+ ear((5, 1) = Rlz, R3+ ear(2, 3) R2+ ear(1,
2) = R».

Firure 2 Rs+ ear(1l, 3), R3+ ear(2, 3)
* ) ’ ’ ,
p=23n=5 R :Rl», Rty R3)
4: p=4 ,q9= 8.
(1) Rs ear , , Rs+ ear(1, 4) = Ri», Rs +
ear(1, 2) = Rf», Rs+ ear(1, 3) = Rly, Rs+ ear(2, 3) = R.
R7 ear , , R7+ ear(1, 2) = Ry, R7+ ear(1,

4), R7+ ear(1, 3) = R, R7+ ear(3, 4) = Rls.

Rs ear \ , Ro+ ear(1, 3) = Rl», Ro+ ear(1,
4), Ro+ ear(1, 2), Ro+ ear(2, 4) = R»

Rs ear , , Rs + ear(1, 4) = R(72>, Rs + ear(1,
3) = R3,Rs+ ear(2,4) = Rl», Rs+ ear(3, 4).

R4 ear , s Rs+ ear(1, 4), Rs+ ear(1, 3), Rs

+ ear(3, 4), Ra+ ear(2, 3) = Rin.

NN AL A

1, 2), Rs+ ear(3, 4),
3. 4)

i

Figure 3 R7+ ear(1l, 4), Re+ ear(1, 4), Ro+ ear(
(
\

Ra+ ear( 1, 4), Ratpear(1,: 3, Raw ear
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(2)  Rs ear , R+ ear((i), ) , 2, (1) (2 (3
, Rs+ ear((i), j) .
R ear , Ro+ ear((i),j) , 2, (D) (2 (3) (4 (5
(6) , R+ ear((i),)) .
(3) Ri ear , Ri+ ear((1), (1)) Ri +
ear( (1), (2)), Ri+ ear((1), (1)) Ri+ ear((1), (2)) 2,(3) (4 (5
, Ri+ ear((1), (1)) Ri+ ea((1), (2)) .

R?z) R?z),R(za) R?@) .
p=4n=5 R 2R(21), R?z) R?2>, R(23> R(63)’ R(14>
5:p=5 ,9=9:
(1)  Re ear , , Ri+ ear(1, 5) = Rls, Rin+

ear(1, 4) = Rf3, Ro+ ear(2, 5 = Rl3, Ru+ ear(3, 5) = RS, R+ ear(4, 5) = Ry
Ri+ ear(3, 4) = R{}.

Ru ear , Ru+ ear(1, 5) Ru+ ear(1, 2), Ru+ ear(1, 4)
= RG), Ru+ ear(1, 3) = R{», Ru+ ear(2, 5 = , R+ ear(4, (5) = RS, Ru +
ear(3, 5) = R, Ru+ ear(2, 4 = R, Ru+ ear( 2, 3) = R, Ru+ ear(3, 4) = R{.
Ro ear s . R + ear(1,5), R+ ear(1, 2),

R+ ear(1, 4 = R3, Ro+ ear(1, 3) = Rin, R+ ear(2, 4 = Ry, Ro+ ear(2, 3) =
R, R+ ear(3, 4) = Ry.
Ro ear

5), Ro+ ear(3, 5) = Rlo

OO DD D

Figure4 Ru+ ear(1, 5), Ru+ ear(1, 2), R+ ea(1, 5),
R+ ear(1, 2), Ro+ ear(2, 5)

, , Ro+ ear(1, 5) = R0y, Ro+ ear (2,

(2) Rs ear , Rs+ ear((i), j) 2,(2) (3) (9
,  Rs+ ear((i), ) .
R7 ear , Ri+ ear((7), j) , 2,(1) (2)
, Ri+ ear((i), j) .

Rs ear , 2,Re + ear((i), j), 174 ,(4) ,
Re + ear((1), j), i 4 s Re + ear((4), 1),
Re+ ear((4), 2) = R3).

Rs ear , 2, Rs+ear((i),j),j=2 j=3 ,(1) (2
(4) (5 , Rs+ ear((i),j),j=2 j=3

, RIFear (), 1) 2'RE) R+ ear(('6), 1) ="RE, 'R+ ear( (1),
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1), Rs + ear((3), 3), Rs + ear((6),
ear((1), 1)  Rs+ ear((6), 1) = R}
R4 ear ,  Ra+ ear((7),j) 2, (5 (6)

,  Ra+ ear((i), j)

)P > P P

Figure 5 Re+ ear(4, (1)), Rs+ ear(1, (1)), Rs+ ear (3, (3)),
Rs+ ear(6, (3)), Rs+ ear(2, (3))

3), Rs+ ear((2), 3). A1)  Rs+

(3) Rs ear o Rst ear((9), () 2,(D) (2 (3) (4
(5) . Rst ear((d). (j)) :
R> ear . Ra+ ear((i), (j)) . 2, (1) (2) (3) (4
(5) (6) . Rt ear((i), (j))
, Ry R0y
, 3 3 3 Ry Rl}.
, 3 3 3 Rl» R
p=15n=5 R :R(lo),R?u R?l),R(QZ) R(%, Rl» R(lg),R<24)
6: p=6 ,q= 10
(1) R ear , , Ris+ ear(1, 2) = Riy, Ris +
ear(1, 3) = RS, Ris+ ear(1, 4 = R, Ris+ ear(1, 5), Ris+ ear(1, 6) = R(5.
3(1)  Ris+ ear(1, 5) Ris+ ear(1, 3) = R.
Ris ear , , Ris + ear(1, 2) = R(lg), Ris+ ear(1,

5) = R(lg), Ris+ ear(1, 4) = R(Z(z)), Ris + ear(1, 6) = R(lg), Ris+ ear(1, 3) = R(Zé), Ris +
ear(3, 6) = R®.

Ris ear , , Ru+ ear(1, 2) = R(%),R14+ ear(1,
6) = R(zg)’ Ru+ ear(1, 5) = R(71), R+ ear(3, 6) = R?l), R+ ear(5, 6) = R(zg), Ru+
ear(4, 6) = Ry, Ru+ ear(4, 5 = RIY.

R13 ear , , R+ ear(3, 6) =
R, R+ ear(2, 6) = Rio, Ris+ ear(1, 6) = Rl1).
(2) R ear , 2, Ro+ ear((i),j),j=2 j=5 ,(1
(2) (3 (4 , Ro+ ear((i),j),j=2 j=5

R+ ear((1), 1) = Ry, R+ ear((7), 1) = RB), Ru +
ear((5), 1), Riz+ ear((1), 4) = R, R+ ear((4), 4) = R», Rz + ear((7), 4) = RO,
Riz + ear((5), 4) = Rly, R+ ear((6), 4). 41)  Ro+ ear((5), 1) R +

22

ear( (1), 1y 2"'R?) CIRIECH(6) Sy R ear (7)) 4y = RE)
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Rn ear , 2, Ru+ er((i), 5 ,(4) (5)

Ru+ ear((7), 5) . 2,Ru+ ear((0), 1), 1#
,(2) , Ru+ ear((1), 1), 1#2 . Ru
ear((2), 1) = RB), Ru+ ear((1), 2), Ru+ ear((3), 2), Ru+ ear((8), 2) = R, Ru
ear((4), 2) = R, Ru+ ear((6), 2), Ru+ ear((2), 2), Ru+ ear((1),4) = R, Rn
ear((3), 4, Ru+ ear((8), 4, Ru+ ear((4), 4), Ru+ ear((6), 4 = RY, Ru +
ear((1), 3), Ru+ ea((3), 3) = RS, Ru + ear((8), 3), Ru + ear((4), 3), Ru +

+ o+ o+ N

ear((6), 3), Ru+ ear((2), 4) = R, Ru+ ear((2), 3). 4 Ru+ ear((6),
2)  Ru+ ea((8),2)= R JRu+ ear((4), 4 Ru+ ear((1), 4) = R LR
+ ear((6), 3)  Ru+ ear((3), 3) = RY ) 5 Ru+ ear((3), 49 Ru+
ear((1), 4 = R
Ruo ear , 2, Ruw+ ea((i), ), 13 ,(3)

Ru + ear((i), 1), 123 . 2, Rio+ ear((1), 5), i #&
5 ,(5) , R+ ear((7), 5), i#5 . 2,
R+ ear((i), 3) ,(7) (8) , R+ ear( (i), 3)

. R+ ear((3), 1), R+ ear((2), 2), Rio+ ear((4), 2), R
+ ear((3), 2), Ru+ ear((7), 2) = Rio, R+ ear((6), 2), R+ ear((2), 4 = RH), Ruw

+ ear((4), 4), R+ ear((5), 4, Ruo+ ear((7), 4), R+ ear((6), (4). 5,Riw0 +
ear((4), 4) R+ ear((2). 4)= R()
Ro ear , Ro+ ear((i), 1) R+ ear((1), 5).
Ro+ ear((1), 5), iZ2 ,(2 , Ro+ ear((') 5), 1#2
Ro+ ear((2),5), Ro+ ear((2), 1), Ro+ ear((1), = Rb.

@@@@@@@@
O OOOT w0
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Figure 6 Ri+ ear((5), 1), R+ ear((6), 4), Ru+ ear((1), 2), Ru+ ea((3), 2),
Ru+ ear((6), 2), Ru+ ear((2), 2), Ru+ ear((3), 4), Ru+ ear((8), 4),
Ru+ ear((4), 4), Ru+ ear((1), 3), Ru+ ear((8), 3), Ru+ ea((4), 3),
Ru+ ear((6), 3), Ru+ ear((2), 3), R+ ear((3), 1), R+ ea((2), 2),
R+ ear((4), 2), Ro+ ear((3), 2), R+ ear((6), 2), Ro+ ear((4), 4),
R + ear((5), 4), R+ ear((7),.-4), R+ ear((6), 4, Ro+ ear((2), 5)
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(7)

VA,

ear

. Rs+ ear((), ()

2,(2 (3 (4

=(1, 2) ,

, Rit ear((7), (j)), (i, )) 2,(1)
s Ri+ ear( (1), (), (i, j) #(1,2)
» Re+ ear((7), (7)), (i, j) #Z(2, 3) 2,(2)
) Re+ ear((i), (]))7 (L,]) ¢(27 3)
. Rs+ ear((D), (), (i,j) =(1,2) 2,(1) (2
) Rs + ear((L)’ (]))v (Lv]) ¢(192)
s Rat ear((1), (j)),(i,j) Z=(6,7) 2,(6)

o Ritear((), (7). (i.7) #Z(6,7)

Rs+ ear(6, 7).

d

<> L

Figure 7 Ro + ear((2), 1), R1+ ear((1), (2)), Re+ ear((2), (3)),

Rly Rl
Ry Rio Ry
4 s R(71) R(]?)
5 R R® RB) RY Ri
1. (3,3,3,4): Ry
2. (3,3,4,4): 3
R
3, (3,4, 3,4)
(a) 3 R®),
(b) 3 Rt
3 3 R®
p=6, n=35 R R(ZO) R?O), R(71)
T p=T7 ,q= 11
(1) Ris ear ,
ear((3), 1) = R, Ris+ ear((5), 1) = R}

Ris + ear((9), 1) =

R%" 40

Rs + ear((1), (2)), Re+ ear((6), (7))

5 4
, 3
R3, 3
3 R, 3 R®
3 3 R%),
R(), R RY, RS RG), Rly, Rly.
, Ris+ ear((1), 1) = R®), Ris+

, Ris+ ear((7), 1) = Ry, Ris+ ear((8), 1),
Ri6'+"ear((8), F)

Riot et (1) 1y RO
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Ris ear \ Ris+ ear((1), 1) = R, Ris +
ear((1), 6) = R, Ris+ ear((2), 1) = R, Ris+ ear((2), 5) = R(%, Ris+ ear((2), 6)
= Ril, Ris+ ear((6), 1) = R®, Ris+ ear((6), 2), Ris+ ear((6), 5), Ris+ ear((6), 4)

= R3), Ris+ ear((6), 6), Ris+ ear((6), 3) = R3. A1) Ris+ ear((6), 2)
Ris+ ear((2), 2) = Rs+ ear((2), 1) = R, 3 Ris+ ear((6), 5) Ris

+ ear((1), 5) = Rs+ ear((1), 1) = RO,
Rus ear , , Ris+ ear((1), 1), Ru+ ear((2),

1), R+ ear((3), 1) = R, Ru+ ear((6), 1), Ruu+ ear((9), 1) = Rln, Ruu+ ear((1),
6) = Ri%, Riu+ ear((2), 6), Ruu+ ear((4), 6), Ruu+ ear((6), 6), Ris+ ear((7), 6), Rus
+ ear((8), 6) = Ry, Ruu+ ear((2), 5), Ruu+ ear((4), 5 = R, Ru+ ear((6), 5) =

RY, Ruu+ ear((7), 5) = R{h, Riu+ ear((8), 5). 5 Riu+ ear((6), 1) R
+ ear((4), 1) = Ru+ ear((3), 1) = RI}. 5 ,Riu+ ear((2), 6) Ru +
ear((1), 6) = RIY.

Rz ear , Riz+ ear((1), 6), Ris+
ear((2), 6), R+ ear((4), 6) = Rlo), Ris + ear((6) 6), Riz+ ear((8), 6).

(2)  Rne ear , Ruo+ ear((i), (j)) . 2,(1) (2) (3

(4) . Ruo+ ear((1), (7)) :

Ru ear , Ru+ ea((0), (7)), (i,7) Z(4, 5 2,
(4) (5) o Rusear((0), (7)), (i, ) #Z(45)

. Ru+ ear((4), (9)).

Ro ear , Ro+ ea((i), (j)), (i, j) Z(7, 8 , 2,

(7) (8) o R+ ear((), (7)), (i) #=(7, 8

R+ ear((7), (8)).

Figure 8 Ric+ ear((8), 1), Ris+ ear((6), 2), Ris+ ear((6), 5), Ris+ ea((6), 6),
R+ ear((1), 1), R+ ear((2), 1), R4+ ear((6), 1), R4+ ear((2), 6),
R+ ear((4), 6), Ruis+ ear((6), 6), Ris+ ear((7), 6), Ru+ ear((2), 5),
Ris+ ear((8), 5), Ris+ ear((1), 6), Riz+ ear((2), 6), Ris+ ear((6), 6),

Rz 4, ear ((8),..0), R+, ear((4)..; S, R+, ear( (1), 8)
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Ro ear . Ro+ ear((i), (j)) 2,(2) (3) (4 (5
Ro+ ear((1), (j)) .
3 Rl Rlo . 4 3
RS R . 4 3
R (3%) R ?;) . Hamilton
3 R%® R® .
p=7 n=5 R :Rlo Rlo, RS RU,RY RY.RB RB), Riy.
& p=8 ,q= 12
(1) R ear , , Ris+ ear((1), (1)) = R%), Ris
+ ear((1), (2)) = R, Ris+ ear((1), (3)) = R, Ris+ ear((1), (7)),Ris + ear((1),
(9)) = R, Ris + ear((7), (8)). 4(2) Ris + ear((1), (7)) Ris +
ear((1), (2)) = R . 6 R+ ear((7), (8)) Ris+ ear(( 1), (1)) =
Ris ear \ \ Ris+ ear((1), (1)) = R{%, Ris+

ear((1), (3)) = R, Ris+ ear((1), (6)), Ris+ ea((2), (2)) = R, Ris+ ear((2), (3))

= RO, Ris+ ear((2), (5)) = Rio, Ris+ ear((2), (6)), Ris+ ear((2), (7)), Ris +

ear((6), (6)), Ris+ ear((6), (7)), Ris+ ear((6), (8)), Ris+ ear((6), (9)) = Ri».
4(2) Ris+ ear((2), (6)) Ris+ ear((2), (3)) = R 3 Ris +

ear((2), (7)) Ris+ ear((1), 3)) = RD). 6 Ris+ ear((6), (8))

Ris+ ear((2), (2)) = RE).

ODEOODS

Figure 9  Ric + ear((1), (7)), Ris+ ear((7), (8)), Ris+ ear((1), (6)),
Ris + ear((2), (6)), Ris+ ear((2), (7)), Ris+ ear((6), (6)),
Ris + ear((6), (7)), Ris+ ear((6), (8))

R ear , , R+ ear((1), (1)), Ru+ ear((1),
(2)), Ru+ ear((2), (2)), Ru+ ear((2), (3)), R+ ear((2), (5)), Ru+ ear((2), (6)),
R+ ear((2), (7)), Ruu+ ear((2), (9)), Riu+ ear((6), (6)), Ruu+ ear((6), (7)), Ru

+ ear((6), (8)) = Rlo, Ru + ear((8), (8)), Ruu+ ear((8), (9)). 6  Ru+
ear((8), (9)) Ris+ ear((6), (8)) = Rl.

Rz ear , R+ ear((i), (j)), (i, 7)) Z(2, 4 (i, j) Z(3,
5 =ML T, (D, (7) (k). 2 (k) .
R(Rw + ear(i,j) — (k)) 4 R Ris+ ear((i), (j)),

(i, j) (2,4 (i, j)#(3,5 (i,j)#(L 7
Ris ¥ ear((2) (4 L R RES ear (D2 ()
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3 3 Rl R 3 3
R(z%) R%?) 3 R?% R?%) Hamilton
R%), R
p=28 n=5 R . Rl R(lg), R R<2‘1‘>, R® Rﬁi), R(Z%, R?%, Ry .

oseees

Figure 10 Ris + ear((1), (7)), Ris+ ear((7), (8)), Ris+ ear((1), (6)),
Ris + ear((2), (6)), Ris+ ear((2), (7)), Ris+ ear((6), (6)),
Ris + ear((6), (7)), Ris+ ear((6), (8)), Ris+ ear((1), (1)),
R+ ear((1), (2)), Riu+ ear((2), (2)), R+ ear((2), (3)),
R+ ear((2), (5)), Riu+ ear((2), (6)), Ris+ ear((2), (7)),
Ris+ ear((2), (9)), Riu+ ear((6), (6)), Ria+ ear((6), (7)),
Ris+ ear((8), (8)), Riu+ ear((8), (9)), Ris+ ear((1), (7))
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The Construction of 2-Connected Plane Graph

with Cyd omatic Number 5
Yang W eling

Jin Xian an
(Departmemt of M athematics, Xiamen U niversity, Xiamen, Fujian 361005)
Abstract By suppressing all the vertices of degree 2 of the 2-connected plane graph, we can obtain its re—
duction graph with the same cy domatic number. In this paper, all the 2connected reduction graphs with cydo—

matic number 5 are show ed.

Key Words 2-connected, piane graph, suppress, cyciom atic number
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Figure 11 R(y, R(», R(», R, Ry, R(2 R®», R» R, R#, R, Rl R,
9 17 7 15 2 2 4 7 15 18 20
Ri» Ri», R(»» R3, R+, Rlo Ry, Riny R, R> R
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Figure 12 R(» R, R3 R®G), R4, R%, Rlo R, R0
25 28 5 8 10 22 24 38 41

R3 R®%, Riy,Rlo0 Ry, R(y, R(1h, R R,



