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FSIOMBPLER IS T7~0ZDRABIZDVT

B HE K WwFE B

(Satoshi Yamashita)

Y57 6=(V(G),E(G)) k. #MYS572L¥3, Hiz. n HEREIF7 %
K TEFT LT B, £/, £8 A 0BEHFORAB%E Al TRI 2T 3.
n .

F¥SIDHBR., VYIS 70RENBERERD 1L DTHB. COEBIZDV

TEXTHS

w# 1l (Vo7 0HH)

CE2VS7, e GONV—TTROEALELT %o
(1) W e O#i¥ (contraction of the edge) & ¥, G 5l e ZBRAEL,
e DEAERA—BTBZLOIBRAEDOILTHD. COREOER. C 25
BFBYS57% G/le TRT LT S

(2) ¢ OEBHWHA Y 57 (underlying simple subgraph) 2. G 6

W—ThBE, ZBI21O0WRTBEILILLVEONRZBEISI7DOIL

simp
THhd. CDFVS57% G T#T,

(3) V57 ¢ HPBHIS7 H wENTRZLE. 753707 =ﬂfﬂf
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s, H=H0 & H o»38 e (i=0,1,,n-1) BEEL T,
n i
simp
H =(H /e)
i+l i i

ABrEFCLTHB, COZLE. GOH THT,

VFS7DOBHLUT, ROB|BEIPRVIZED>IEBHOERATWVWS,

w1
BERZBMY S>7 6 H
@ iz3 o E@ Iz Ve ]
TR 6 G!>K3°
iy 2
ERRZBEMYT ST 6 B
viedl2z4 »-> [E@I=21v(6) -2

Ll el B N GD>K4 o

81
BERBRMY ST G K
(V&) IZ5 &> [EG)IZ3]V(E) -5

Eg i3 6. GDK5 o

GEIBERVEOILE. G AR (tree) KB 27 DOBE+HEESLE X
REW P THB, RE2RSOTH, WUCERTE S, HE1HRY T2

iR [Tl oR»POoWHoIPTHSE, ELUT. ROBHEBEPTE 2,
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EF 2
BWERBREHYYS7 6 B,
jvig)l26 »- |EG)|IZ4IV(G)]|—-9

BT 6 G!>K6 o

39 D %
H AT 50 TR
!wmhs@a%,mmnzwtan\wﬂsf@& 
16 235 VO I<n 0 E COREERKY EOLEET B
W@ I=n Ors, EREHMF 5T 6 LT,
IE(G) |=41V(6)|-9
THEHOEDVTEXRETDTH B, G 0)%&\?&\:%{8 LT,
§ S2IE@) 1/1v(G)=[8—18/n
Einb, 1S8ST TH 5.
z . G@E%ﬁfﬁ7ﬁé%m@$5k$&?éow}m G BB
KEBSTHE G OBALT 5. 6 KBYE v DEHE.
N(VO;G)={VG V(G)] VVOG E(G)}
tﬁﬁt%ﬂ(%}UM%N)?%ﬁé%éGwﬁ%?57k?&
Co 6 KMLTBERYET 5.
{Case 1) ‘G0 DHBES v H LT, Go wHT B3R deg(v;GO)éll &

hHLE: ODEE vgéﬁ,ﬁc‘:'i‘é ééE(GO) B Bb, MMBEDOREXD.

(v
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(G/e)SimPDKB LB, BEL GBK
{Case 2D A DEBOEA v BH L T, 6, BT BRE deg(v;G0}25
LB v it GO ODEEE» S, 8§ =5,6,7 ThHd. V¥,
IE(GG)|£(8~1+5~8)/2=3~8 |
TH DD 5,
IE(GO)la)ﬁfJ\ﬁ::’)-s
{Case 2.1> IE(GO)IzMV(GO)I—S ERBLED RMEOKEXY.
GODKB B, #iT, GDKSO
{Case 2.2 IE(GO)I=4W(GO)I—10 DL E: H=G—V(GO) ¥ 3. 0%
Ho#EER2>OBRB LT 3. o=1 0rk&E Hofmiz#Y2E (Path) 2&-
T (G path) > (6 +L) & TE B |
IE(GO+iB)l=4IV(GO+iﬂ)I—9
Edhro, RMEORE XY, (Go+i7l)1>1(8° [ e GDKGD
w=Z2 DL E, cl,---, % # H OBBETLT S, T Hi(i=1,--',
w) % V(GO)U v(ci) WERVFEHXND COEBRTFS7LT3, ok
5 1 wHULT,
[ECH )I=4Iv(H )| -9
1 1

BEVNEDDT, RMBOKRELYD., H_DKBO [ Q0 GDKSO

1
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) 5 5 7
[v(G )| 6 7 8

0 .
4|V(G0)l—9 15 19 2.3
IE(GO)W)%A\ﬁE 15 | 18 21

{Case 2.3> 8 =7 oD, IE(GO)I =21 or&: w=1 DEE I %
IECHMBTRIZLILKY GroBOoRETFI7% ¢ LT BL.
|E(G’)i=|E(GO)I+8:=28 ’ lV(G')|=lV(GO)I+1==8
b, RMEORELXY. G'DKBO 5§ GDKBQ |
w22 OLE HOHD IOOERBKS Ci, cj DWIZ, TRENE YR E
path 1, path 2 & h T, (G0+ path 1 + path 2)i>((}0+ B 1+32) &
%, Casel.2 DHELHERILT. RMEDOHEXDY. (GO+ 21+ )
Kso 5 N GDKSO O
EH20+3LZBETRZ2EX TS, 2, 6 AELEOHEBZOEARE n
EHLUT, ERRBRMEYS7 6 T,
V@ 1=n »o |EG)|=41V(6)]-10
%%kul%uﬁﬁféth%@ﬁﬁﬁ?éo%@&5&%%?97Gﬁ&
DX WHBKTES: G@ﬁﬁ%%%vmh%%mfmw?)aﬁ<o

n

£ i (i=1,2,,0-4) RFLT. (v,v,v. ,v. ,v. ) it&kV G bhoH
0 1 i+l i+2 i+3

BXhDIWHT 578 KS WRB3E5K 6 kill2 AR B,

ROFEBPEZ SR B



FRE1
BEERBMT 57 6 5
W@ 27 »o [E@I251V(6)]-14

(3 B N GyDK7 0

CEHE2B. ROXIBRILWIEATES, UTF. Y37 6 % Rsifﬂb:ii&)i&
LZLEEX B R?’p@«@iga)sz\_ng:é G D%t G OEBMY 57 (spa-
tial graph) &3, —RIZ. 6 OEBW Y 57X HETH (knot) ®¥H#H
(link) BOAHBESD 2. TR YOoX>5%2557 % Rsmvzﬁ&);&baﬁ
THOCEBPHAZEEADOD, COMYIRHLT. [C6] TRROBRENES %

RT3,

EX 3 [Conway-Gordon, 1983]
(1) K6<7) YOEM7ST7HHITHEHHETROKRAER2TD,

(2) Kf.’)é:"@%ﬂﬁ 757 64 THWUTRAOCKETE:2 B,

TR, X6, YOX32T7378, EOEMIS7eH L THTH

HTRVWHKOHELZRKRAEE2EDDDEDVTEXTH B,



E&2 (A2WMUCHYZS7, HEAHRBBETS7)

Y57 G HPHBKEUTHY S 7 (self-knotted graph) (EFWRHECOKHZE

. ¥ 57 (self-linked graph) ) TH B, CGOXOEMIS7d 438

B TRWECEH (¥R ¥BAEH) 28022 TH 3.

ﬁﬁS&1%&K7ﬁ%n%n@a%&@fa7aaaﬁﬁaﬁa7?@
é&%mﬁiénéo315?,K7ﬁ%ﬁﬁa7tbrxﬁéﬁk?wé®
?\K7%53%£Ef57ﬁﬁéckﬁ\ﬁ%z&%%e#ﬁ&éo~&K\

RKOMBEIRYVMUDILEEOHITH S 5,

w3
HEHCTHEYS7 ($-RBACKFAETS7) 28R />57L LTELY

57 HbELECKECEYS>7 (¥ELRACKRATS7) T 2,

Y57 6 FUSKCTEYS7 ($HEHEERBETS7) H CHBTEh
. MAYS7LUT H #8E%8<TH 6 RACKTEYS7 (¥r-iaEa

BHREFS7) ThHd, koT. BEEIIVKOGESE SR B,

w4
G Y57 eF 3,

(1 mweﬁéﬁ\Gﬁaa%aﬁfa7?5&

33
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(2) m47&6§,GﬁﬁBﬁ6EF97?bér~

£ 3
HOEUCHEYS 7 (¥-RAac##EVS57) 6 PEERR (Critical) TH
X, GHROMPWTEBRYDSS7HECKUTBEYSY (-3 BE

¥57) T2 THbB,

ko« K RIRNTREBAHTHELRBRLATRI,
EOF57 GHEK ¥ K KBHTELONEEXBILT. HIHHA
FSTRHABCKECHY S 7uR2-d0+ 9440580035, —RIZ. 6 BH
SROH (#BE) Yo7 ThBECrE 6 KHSKTH (BBEH) V5
TTHBIILRUAMETHZIPS, BHMIS7ED20ToHFEXREXL,

EH2LMBEAL DO, ROKPEOLR B

% .
BER T ST G K
W) IZ6 2o 1EG ) =41v(6) | -9

TR0 6 BRACSKHFIETST7TH B,

FHE1ILAEADP S, HEKTHEHY S 720 THROTEBESR S,



¥ 2
EERYS7 6 B
sinmp
W27 »-> |E(G y1251ve)—14

T RoE. G RASKTEITS7TH 5,

(£ %Xk
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