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ARBTHES TSI TR self-loopPZBEA B> TdLVDDELET, FTOLD
BTIITGCRBUT. XD (D) o THEMESIEHEIERX (G 11.x.y)
(t.x.y BEEBUT f(G) &BLZENDVIET) 2EHELFET,

() GHid2ERLYT pHOBMIEMER S E X,

(ii) GOWe eB(G) LT
f(G) =x f(G/e) +v f(G—e)

ZIZT. G/eldGhaille B (contract) UTHSN BT F53TTT, 250,
GhoeRBELUER., eOMBER2 1 D20BESRRA—EHUTEINSEDHDTT, fif
2T, e =ZAEOIHOEETZORPIT L > THRO2VHPZEBIRDET, £
. e self-loopD & B FOHBY (G /e) EBE(G—e) WAV Z &R
VET,

LOERTE KG)MEe@W@ﬁﬁﬁﬁbThi?ﬁ\%?mmﬁﬁ?wﬁﬂ
HIHUTI2OZEAPTEIV. VI TOLEBLURVET, ARBTE fF(G) @

BARUERZAN. FAHATSTORMHEZEOBEESSROMPERLTVEE T,



1. f(G) OBBRNE

COEHTIAEROFILALGIPOEBETCES3FTREHLVET, B ¥R f(G)

Bile DY AAREEETXRESINSIERRINETU & Do

w1, f(G) & well-defined T3 %.
(Y GROBBERIAUDBRVERE #(G) OEBLUTHEEENR .

—BHREFAZEFEMNTT. 2T G REH2We. d2F>2dDEL

9, CO&E, BOMPEKBREOTMYE ((G/e)-d = (G-d)/e ¥) WFET L.

f(G/e) + y f(G-e)

>

x (x f((G/e)/d) + y f((G/e)-d)) + y (x f((G-e)/d) + y f((G-e)-d))

x (x f((Grd)/e) + y £((G/d)-e)) + vy (x f((G-d)/e) + y f({(G-d)-e))

x £(6/d) + y £(G-d)
chid (i) kY #G) 2—BHREHETCXIT. B
p= HAK. 0= BREBIE. f(G) AEENOROHBRERTEET,

% . P :
16 = a ) Xy =l bt (g z o0
i=0 =l
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COFEEH b DEWBXREE THERLZUVTBZEIN. 2 (1) & a%(t)(D

EFREIEEP BT EHDLTL £ D,

w2, () f(G) @ x, vy RKEATARH =9 @) .
(i) r= GOBEBRAOERETSE. a,(1) = t7 o

(i) ag(t) = t*  (p = A .

ROMAAR T IBHRBEIBIRAERLL->T (G) OEEXETpoET £T. F

B. GRIEBRVEZUWHHAETO (1),0i) BKVLBET,

w3, (i) GHB22¥ 5T G, .Gy @ disjoint union G, U G, RoiE.
f(G) = £f(G)» f(G2)
(ii) GH2D797G,.G, @ one-point join G+ Gy B

£(G) = $(G )~ £(Gy)/t

TS5 TDAEETHOHVEBRELEHUTHRHIHETEZDOBHMPRVB U FE
FTo WA, 757D spanning treeDEHEFHE T S Cavley OB BENT T,

Fh. HaO tBR2VHDTOBHE S 2 5 chromatic polynomiatl ¥ tORE

DB EZ A "0"TRY flow OEEES5 %2 45 flow polynomial BbEETT. RO

BRT RHIE. f(G) CHELSOBRIBENBIEULTRIRIATLEETZ

5TU XD,
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P
Ma. () f(Git.1.1) =2 ¢t B L.
k=1

cp = EEMSPKEOGD spanning forestDE K.

(ii) f(G:t,-1,1) = chromatic polynomial »

Giii) £(Git,t.-1) = flow polynomial « t°

O GiDORBBEELUT. 5 7GH Eulerian TH5EDONE+HEHBE (&
BTHETEDB) ap(t) = t BD £(G12,2,-1)#0 (ZDEXBRAME = 27 )
THAE3ZEBhHVET, RERKRS. EulerBABIIAME 2018 1, LD flow &% X%

5NEPSGTYT,

2. f(G) OEK

procedure D RFFEUH Lf'b*”ﬂﬁ‘éﬁ?%'@?ﬂﬁ':ﬁia&%Eﬂ"ﬁ'hlﬁﬂ‘/E:z*-fi’*—
LT f(G) %7501 (%fﬁﬂ%?aﬁ%ﬁ@?‘hﬁ) HEBBEE T, . FIF
ETUL&HI2&T3¢. BEOHBRIFITITHPRIVEVANALTT, I T, ¥h %
BRLISRDE (G) OEUERERI A ULET,

EH3T B DRI, 5 63’1?’27*37 GhPoHRELUTHOBH. BRERXT SRV
Xy DINLERFMURBRE>TERRSBEU TV 2EREEBR S EEHNTT,

Fnk7 570 resolution WU FF, resolution OEHEU->TH L E, N

_4_..



Tl NeXee.. X EEFEN. %?ﬁiléﬂ TEAHAZIRGCOS WREHL TE»N
275 IBMEUVTVWET, 2OV TRCOSERKD WO U RBETIERSRY
o —H. FHEEAUMABEFTNAE YVeooouy ERHST. FOREEGHOSETD

BEEREELVEY ST, 5. p HOBMTARHTELTLET. (H1ZE)

F(G) = tx2 + 2t%xy + 32

1. T35 7@ resolution

CDEDREZ TN . —H8 resolution ORBEIGREIEL S m b+

iy 2,

ZRES path OFNARLH > CHOH. BERTR->TE> W AHE» QM T X

HELTVET., FORTIAOEES n Bel. t"EsRLO v DEES
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T, ZheaB2L2ThUEdHELRLHBOHB f(G) TF, ->T. INL Y (HDK
E) . % GBOEY) O—ARBEHLT f(G) ORBOBEHME2ZLIERODLD

LRV 9,

RE5. (D by = G-AOEEWAOEEN | B3
i KOIP BRI KG) ORHESADRH
(i) by = BERAOEHH | T ai KOWEDD

G®D spanning subgraph @O%.

FOEELRHEWLUT. cutset ¥ subgraph OEBNHERT S TRXHUTRE
B f(G) BRFVET, FW. UTOYVISIJRELUTWE. f(G) DEMLsZEFh &

RTITOEBEBEATONBIERFELUTBEEL XD,

6. () G = q AOTEED tree THEROOLEFHRHEYL
F(G) = t(x + ty)%,

X qg @D cycle TH3RDOXLE+HI[BHN

(i) G =
#G) = (x+ ¥ + 1T,

(i) G = q @O self-loop’}i’%ﬁ1]5,!&?7“'?7’6&%)’2&)0)

PEHH R |

£0G) = t(x + )T .

—_ —



(iv) G = g AXAOZEAPSCRBL2TEETISITTCHEEZEHD
DB+ SRR

% + t(t“l)bf%o

f(G) = t(x + v)
H(G) BUHoTITREANESI DI —RRZIIHHPY FRAN. self-loop OF

HEIHRETAIEBTEET,

@7, U357GH wfHD self-loop EFORHOLEHHEHE x+ O
B Of(G) REVYBIETHS.
CEBHY W EEH e self-loop DEERWE f(G/e) = f(G—e) ROT.
f(G)=xHG/e)+yf(G—e)=(x+y)T(G—e). ZhE n HRVEY
i (x+ " EBLCOMTIEDTE S,
+ﬁﬁiﬁﬁﬁ\ﬂﬁ&%n%m9.q&?%E\ﬁﬁZUH)E$@aﬁﬂ=tP
EBOTVET. DU FG) 75 (0 VEETFRHOROW ag (1) it OHE
BERINERVETA. INnWEHS (-DEXKOBEBRETSE p HOL2TOEL
BMZUT. ZDH B0 1 D2ERVDITBAPERLUTLELELSRALERL T &
2 %@%’fﬁ@lﬂeﬁi self-loop TF. f(G—e)=Ff(GY(x+y) oo,

COiEwE m EROREE. n BHO self-loop HERTEXEY. B

oG self-loop OFEFRLLSFTW (G BRFEHE VI EBRLT

WET,



8o
3. f(G) OEEEEYy S JTORAE

th.t“@ﬁfaa}:f}i:;f((}) W73 TOBRLRIER (spanning forest ORH. ¢
B flov. ERE----) BR>TLET, COFENMS (G) ODZELLI T
W7 T7&EUVTHDHPRUVEVEFTASTLLES. UHL. B H B & D ZIHG
ZLWL tree @ f(G) BHBERDT. (G) OAEMENP ST S TOEELEZ L
A—RCWAFTETT. €T COHTH ﬁG)@%bhﬁ%?@ﬁ&ﬁ&@&

5 REEI S AP REEL £ T .

A. One-point join®IEE : 220 57 G,,G, @ one-point join G, G, &

HEDEOHEARA—HI2DRKBELVLTVADT—ERNRIRTVETA. . @
H3DUIMSZFOLERA (G, G WEG,,G, DARKELUTI®YRTIEY

T34, AN, one-point join OHARETEET ZZ &L, f(G) O% L

ol

WHETROW I ST RER TSI EBTEET,

2. One-point join@{gIE



B. 2QJASEOKEE : v.u G, D2JHHE. 8,1 Gy, W2HAE LT {v. s}

& {u,

t

¥

C{v, 1} & {u, s} ) OENFhOMER —~BEBUTEHEAIN S two-point

join B Gy3 Gy (6,3 G,) EUET. TOEE (6,5 Gy & (6,3 Gy

WEULSRVET, R¥Re. HEODVESHOB AR 13 1 W5

0 LE(G, 32 Gy) = EG, S Gy

BEAUT. G -A & G -0 OBEBSEENELIREZPETT,

C.

V=S VU=t
®
+—>
@
ust U=3

3. 2HEAFHORE

One-point joinDH 8 - S @B3I2 L0

i

(G U 6) = FUG (G

(G (G t)

F DG Gy

FCe T U (Gye 6y))

WHoT. WTHEEBEL T ST G% cut-vertex T22RUIMU THIE R 1 2aET

—_— 0 —
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NEGCEAUVSER (G) BHOV S TR ENTEET .

— @
. :"’
. “n /’l?./

B4. One-point joinD4#E « #&

22079576 ,G BWEORIEA, B, CRRBIVEBUTEVRBIVEZR B L X,
Zh ot 2-isomorphic THHEFTLVET. L. G, Gy PEHOETEBRECH

PLEBDY IV A BIFA, B, Cld f(G) 2RETHDOTCROmEIKILL T,
wAE8. 220U F5TG,,Ga H 2-isomorphic e, f(G)) = (G »

B, COMEOUPERTERVALERUTVAEZATT, -8By I
2-isomorphic RV I TREAHEULPHVEHAHS. UFTOFHEBE LGOI
3-BHT T TCRAESER f(G) RHENZEYT2O7 9 TORAMHENTE 2
ZERXRBRYVET,

COFHOERO 1 D& UTED bhitneyDEEBETF O A TT.,
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FH (H. Vhithey) 2200&FHE 7 597G, .G, OUEERCIN1EE

6 1E(G,) - E(Gy)
THED cycleZ 5 VOMD I M IMNLEEFZET L2108 HFEET R0, Thold
2-isomorphic T& %, HiZ. UG, MWI-BHERSE. ZOERIRH U THBKL

25

cycle & cutset OO ELC K Y. J:(Dﬁﬂ(i "eycle®® “cutset” TiE X
ATHHIIUET., D LY f(G) WM cutset CEAT SERATFEIATLE
To bU 1(6,) = F(6)RB WM. BOLETHE22D7 5T D cutset R 1315
EBHFELVET. TONEARLORO 1M1 EREIFESEoNEHE S P HRER
DCTo TP TEERS.

F%ﬁS@ﬁ@Ebmﬁ%ﬁoﬂ

CESFMABIHINLIEWRAITU L Do

ZELECL. HABPAUTORRH TS TO f(G) 23U THEXEFT, 2hRIR
RIERFORBHENKOBNABTIVE 22— —CHELERDOTY, #0071
75 LW Prolog TEANTVWET., $£. HF. HAERARENSZ0T. UTH

TNROGEZARBRTCHDPIDT VL OUEXHDLBD T,
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f(G)
t
2
t
2
tx + bty
3
t
2 3
t x+ty
2 2 32
tx + 2t xy + ty
3 2 2 2 33
tx 4+ 3tx vy + 3t xy +ty
4
t
3 4
t x +ty
22 3 4 2
tx + 2t xy+ty
22 3 4 2
tx + 2t xy + 1ty
23 22 3 2 43
tx + 3t xy+3txy +ty
3 22 3 2 43
tx + 3t xy+3txy +ty
3 22 3 2 43
tx + 3t xy+3txy +ty
4 2 3 222 3 3 41
tx + 3t +t)xy+06txy +4t xy +ty
4 3 222 3 3 4 4
tx +4tx y + 6t xy + 4t xy + ty
5 4 2 32 223 3 4 45
tx +5tx y+ (Bt + 2t )xy + 10t xy +5txy +ty
6 5 4 2 - 2 33 2214 3
tx + 6tx y + 15tx y + (16t + 4t )x y + 15t x y + 6t xy

5

46
+ ty




