bt k%

Shanghai Normal University

FEES
1,,/0‘”‘“\)9

(B8
10-EA9 812 (Path Of Graph)
)=z

EBIMERZENZRHTENR

2023%F 128 3H



B T TR

R Shanghai Normal University

> BgEEM



D EtoEE



p EIESEK

MTEXRR, BTRZBEEERURENERIN—EXEHNER,

©) » Btz

s & Shanghai Normal University

A ERBES P, FATTLUM p £ q A?



©) Lt 4wt x%

s/ Shanghai Normal University

p EIESEK

MTEXRR, BTRZBEEERURENERIN—EXEHNER,

ELRBRE D, BT p £2) g 4?7 Yes|



P ERE5OER Y YIRS

Shanghai Normal University

Hoflskea A _EX TRV,

EX 1 (&R
RG=(V,B) R—THE, BRUREBFIIT =voevieavs - exvy i e; IR NRRZ
vicg M, WEARXD SR G P —REE, T Pl BN ERBIRIKE, 121F
T, $5RIE9, & vo =vi, WIHXNFIIZ G PEI—SRKEE,

8] PIE R S YR S
1 MR—5EE (B5) REEIEENE, WHNFE G EER (55),
2 BB (E1) REZIBENASR (BHEEAERALR), NRIRE
ARER (EI5).

3. FNBMREEFRAE, WRKEANSFHUIRASTE, MRKENBENIRAE
.




p EIESEK

51 2.

€4

btk

Shanghai Normal University

vq

@&

)

€3

v3

9}

€6

€8

vy va

G

£ G, viejvaesvy 2—

E GQ EP, Vo€gV5€10V2€3V3 %_%ﬁgﬁﬁg

—L4h T

RET—FBIEHERIE,

€10

G

SEARSEIRENEHE, FMNBEERMRFS vovivs -

%ﬁﬂ% , V3€sVserVvaieyVvs %_%@ ft% o

v5

€5
v6

e

€11

Vk_‘Z% rﬁJeleg...ek



ﬁﬁ_bé@%k%

s/ Shanghai Normal University

p EiE
WREFAE—FZMN uwE v BB n, WAV T uw 22K, BFEu S vEE u —. ve

- IEAMERREIRR EXZA,

- NFELOEME, ZXEREENXAR, FAELOEDENIIR u fl v 27EELY, 121

uU~v,

EX 3 [EEE. &8

BEXMDE G = (V,E), & G IEERNIREZIEEN, UK G 2—NEEE, 5

789, €V, RIMAEBXRN—PENE, WHEENFE G, = (Vi,E) A G 89—

MNEBED, GHNEBDEICH p(G).

=T [

dr

T G PEAR PR u,v, EXEIEEN:

0, u+v

{min{lﬂl s NUBWVEERS), u~v
d(u,v) =




P EEELETF bt kG

Shanghai Normal University

5 4.

G, Gy Gs

G, Gy BEBE, G NEERE.
G3 E 3 /l\ﬁ\ﬁﬁj\ix ﬁj\%l—] {v17V25V37v4}7 {V57V6’V7},{V8} FéEB,\J?FHj?EEE}ZO




D EEENMERE () ©) > datrz

s/ Shanghai Normal University

513 5.
BEnNEEEEE G, UNTEARNMRERR vi,v;, FE—RKERBIT n—1 8
RIEE

iEBA. G B&EBH, Fl—EFE—RBE n#HE: vi D>v;, B

Vi = Up — Uy — - — U — Vj

EFE u =w(a<b), Wa=vius... Uqlpr1.. . wev; KWIEZ v Bl vy BI—5BE,

28 AT, RRYUGIHMKREMIBNYRER, AEKEABEI n-1. O



btk

Shanghai Normal University

p EEERMR ()

5|32 6.
< GCEXROERE, MREMSE n B m i#HE:
e (n— 1)2(n— 2)

WG 2EeE.

IEBR. BRIEE, &g G ARERE, N G BEMMNEBDX G, G2, N Gy M Gy BITRREL
ﬁj\%Jjg ny, Mo, L?y \%Jjj mp, Mg, UE

m;+mg=m, N +Nyg =N

RHL <o BT G REBE, A m; < 2 m, ¢ 2ol Ry

nl(n;—l) ng(n;—l) - %(nl—l—i—ng—l) - (n—1)2(n—2)

X! 0

N

myp + My



p TOENEENEE

METFIBFTEE:

v2 v1

) kbt X%

hanghai Normal University

vy vy vg

G1 GZ

RELA=kEH2EEN, EB2EBNEEUFERANE,

© G REMIE vi R R, BIABEBET,
G RgﬂﬂUi\t (V3,V4) \LX%\LZE%Z:J\-EETO
- Gy ZLEME 5 ROARNERE,

Gs



p THENEEMEE-REBE «(G)

bt k%
Shanghai Normal University
EX T [=EIE]
LAELME G = (V,E), NRRESCVIHEpP(G-S) >p(G), BNFERNS' CS

BB p(G—-S5)=p(G), WIKS =B GH—TREE, Hal8), MRS ={vi}, Wikv; 2
G H9—PEIR,

EX 8 [REEE]
ZRE G HREEE «(G) EXA:

min{|S| : SEGH—1TREIE]}, GRIFTZEINEEE

k(G) =40, GRIFEREHA
VI—1, CERZEE

a8, & «(G) > k, WK G Ek-E@E.




P FHENEEIEEE SDEEE A(G) @) > B xz

s/ Shanghai Normal University

EX 9 LB EI£E].
EXEE G = (V,E), MRBESCEFRRE p(G-95) >p(G), BFERNS' CS
9B p(G-S") =p(G), WS 2 G BI—MNBZIEE, 1F5IM, &S ={e}, Wi e NED
HAEM.

EX 10 [aEEE]
ZRE G HRERBE A\(G) EXN:

- {mmﬂﬁ%Gm—ﬁmﬁﬁhG%EﬁE

0, GRIFEBEE

2HR80, B AG) >, iR G Eri-&EE

m



P EEENEIT ®) bwExs

s/ Shanghai Normal University

BEEKRETZ896)F:

Gl G2 G3

—MEERMAKNZIDEEE AT BT E— TRV ELL.



k(G), AM(G),5(G) ZEHIER

D) LSk kF
2 Shanghai Normal University
EE 1.

NFHAILEE G = (V,E), EiE:

K(G) <A(G) < 3(G)

IEEA.

- SEIEBR A(G) < 3(G)
EXL L, €S EXEENEHNNIRSMLE, BRASE2— 2%, B IS =5(6),
EIE A(G) < 8(G).

- BIEBA «(G) < A(G)
LS ={e1,...ex) AXIRBNLEIE, WSHE GCOHTRMNEES, ICEARSHIA
Vi, Vo, BF S BHEIE, Fib S 5 v, BXENEZ AG) MR, NMEXES:

V={u| (es=u, )AueVy)Vier=(u, )Aue Vy)}

v 22— a2, BI|V/|<AG), B «(G) <AG).



D BOEEEM () D) L+ bt k%

N’ Shanghai Normal University

BOEEEES TR ENEEEERARE, L RE—LEF:

V1 V1
V2 Vs V2 Us
U3 (% U3 (%
G 1 G2
V1 U1
v2 Vs v2 z Vs
U3 (% U3 (%

Gs Gy



D SRIEEEM (1) ) bbbt k%

hanghai Normal University

EX 12 [BEEREBEHRER].
HKEBEOE G = (V,E), EEEEREEE, WREANSEEE, EXNTFERRNISR
W, u—, vEE vV =, uBDZ—R, WIREANZE@EBE, EXTERRITIRA
w,v, u—, vilv—, u @K, WRERREEE,



P =EEMHE iK%

Shanghai Normal University

5|12 13.
BOE G = (V,E) 2REEN, ZENIAFE—FEIFMERNEKE,
IEEA. OMREAN, TELEM,

RRERN (vi,... v} BT G E2BEEN, AUNFERN1<i<k, FE—Fv 3
Vit1 E"JLEH T, Ef#?'DJIJ E’JQ Vk+1 = Vio )\J TT1 7T . .. Tl ZE G EP ﬁééﬂﬁﬁﬁ]ﬁ/ﬁ\ﬁ’]@ﬁ%o L



P FOEBEHE

D) LSk kF

N’ Shanghai Normal University

5112 14.
BOE G = (V,E) 2REEEN, HENIFE—FREIMERIEE,

WEBE. TR E BAARY, LM EM,

EREE V ENTEMXREX TEEN—PEFXER, BUEITTUNNERHSIE v

PHIRR, AHLH vi,...,vee AEX, FE—F v v (98B, Bl m .. m 2
—%G qﬂé’l‘ﬂﬁ\,\ﬁuﬁ’ﬂﬁﬁ%o O

20



B T TR

Shanghai Normal University

D 527280— i

\'@{f‘

51 15.

—PMRRFE—FH. —RFEN—EQRRKITNREE, TLE—F/ME, MI—KR
REIEHRAMMEHEN R, KRXELH, FNARMLEYNILES, EMOREIE
RAMFRE—#, BABIEFMERE—E, BaRZNT?

Back Restart Rules

21



P HHEBRENSE

sEt—HBZ

S

B

R

N’ Shanghai Normal University

22



P BIEBRENRE ) L hmiks

Shanghai Normal University
BE—TE G MESZERE A, BRA?, HE 1175 ) JI09THEN:

n
(A%)y =) aiay

k=1
° Qi ayj EJL‘XEE%@BM Vi EU Vi EEU Vj E]"J‘L/igjg 2 E"]EE%%ZO
-« XTIk SKRATTLARE AN vi B vy 9KERN 2 098K

EIE 16.
< GER—TEMEE, A SHEDEIERE, W AF 8IS 1175 j FIBTEAMN vi Bl v; IKE
79 k BOIEBIREL.

FREENRE BN T OE LML,

23



D STikER ) :satrz

Shanghai Normal University

TEX 17 [B]X%ER%].
BE—TNE G =(V,E), EoREEP EXNA:

1, Vi —« Vj
Pij =
0, Efth

AN{aI T+ E el A RERE?

EREWMR vi =, vy, —EFE—FKERNEY n -1 898K, FHH(NE:

n—1
Pij =1 «— Z(Ak)ij >0
k=1

24






YR 3

Shanghai Normal University

p —HE-SIA

BRIRE—XIBFEESN D, —HBUNT 4 MNBEZNLEZ., TEFRRTBNZENEFRE, MR
BENLZFE—FE, WEREMIMBILER, S % Al EXFRAENYTEZ.

%% 2%
Al Alice
Bob Beatrice
Chet Carol
Dan Danielle

BRE, ERFE—MENA, FEMENSEZNZZEERMEY, FEENNSL S22
BEEEWR? RATINE, EZSEEXN/ LN EESRNBZNLIZ?

26



P —HEEER

@) 4w x%

s/ Shanghai Normal University

EX 18 [ZoE].
LETMEE G = (V,E), MREFEAINKRE Vi, Vo BEVIUVL. =V, VinV, =0, 3
B G PERONRNHREHEREFE—IME Vi B, Uik G E— 125 E, ®iofE
(V1 U Vo, B), B389, V, PIBINTARS Vo PSS NAREBE—514, iR G 2—
N2 E, IBE Kmn, X8 Vi|=m, [V =n,

5 19.

27



P HEZSERTTE () @) - 4mix%

s/ Shanghai Normal University

512 20.
BEnMEMHEG = (V.E), G RZHEHANRY ¢ FEFTE.

i.l-.EEH %iﬂi%\g‘ﬁo &iﬁ G ﬁﬁ_/hﬁ, Z:;U‘J—/ﬁ\jlg V1VoV3 ... VoK1 E_ V] € V1 s )H\IJHEI}—TE

>\<.
° Vi1,V3,V5,...,Vok41 eV
* V2,V4, V6, ..., VoK € Vo

B (varg1,v1) € E, FE. BIERSM, AIHRIR G 2EBH, SNENTLUIREEBS X
KIEBR, Bv AEPE—TAR, EX:

< Vo ={u|dv,u)21B%0

Vo ={ul|dv,u)23FE)

HANER, Vi, Vo 21789812, N G B2ZHE.

28



p HTEZHETEE () WY T TRY

hanghai Normal University

IEBRZE. Vi, Vo THE:
s ViUV =V, VinVo=0, Vi, Vo #0
TIEERENEANL, RIBFEE u,vi € Vi 8 e = (u,vy) € Vi, MEZBEIXE—NER:
A% E) U, — vq g A%
BREN:
- FEm,m FRERKENETH.

NI ey B—MSENEBEHNE, FE! O

29



P ITEZEORE A

=, WM 2 G B9— N ILES,

BN
XTZ.F_/\. G= (Vl U V2, ) J:E’]_APEEB M ?‘Z'ﬂ]*/.l\

- RARE, NRXE—EERSUHITE,
- WRKICES, 2NSRAE M P EINMELI RO E A eI R ITEL,

RER, — M xELEsERRALE,

TEEULED, M| = |V4| < |Vol, BI—NICECRESEE Vi, Vo PRNES

@ L5k F

s/ Shanghai Normal University

EX 21 [ ERIPTEL].
BE—PNPBEG=(V;UV,E), ©ME ENFE, IR M PEERLERE AR

BUETBTRR

30



) kb ik G

hanghai Normal University

D TEZEY B F

% Zi%

Al Alice
Bob Beatrice
Chet Carol
Dan Danielle

(AL, Alice), (Chet, Alice), (Bob, Carol) A2—ITEE,
(Al, Beatrice), (Chet, Alice), (Bob, Carol) 2—"PMREAITEL,
(Al, Beatrice), (Chet, Alice), (Bob, Danielle), (Dan, Carol) 22— 1w &AL,

EATELRNFESN TENSZMLZEERREY, FEENWLSEERER.

31



D Hall FIE

@" ,Leéﬂf)mk%

s/ Shanghai Normal University

EIE 22 [Hall FEHE].
BE—NDZHE G = (V4 UV, E), V4] < Vo, W G FERELE Y BT TERN
SCcv,, B:

IN(S)| > [S]

B LREEZR, HRIINE-PLEPHERHS-IE BE,

FW 23 (18 EREE].
BEZHE G = (V1 U Vy, E) F—EERE M, IREE—SBE 1 HE:

- TR NREEATE M &,
- IR EBENEF MFE-M,

FR 7 2 M B9—38T &2,

32



D Hall FIEHYIELR  Jbwp it k%

Shanghai Normal University

Hall EIRENER. HEMREAN, RFEZETELERT, MERSME, €M E G P
BRARE, RIELARIL, BIFE v e Vi, vo 5§ MAXER, FEA v, HRKFENS
PUEC PR IR R R BT £ R R ARIEE

Vx—>V1—UW1—>Vo—> - - =V

Hop @02 REPIERERE, KEHRENEPINE, XERE—TEULERPIRENLE
=, AU E—NERNEER, WEEX:

- §= Uﬂ{vx,vla"'vk} c Vl

© T=Unfur,...w ) S Vs

S— (v 5T ZEFE—RE, MWmI|S| > [T|=N(S), F/&E! O

33



RIS



bt k%

Shanghai Normal University

p —EETR

TNIER REE —EER?

a
()




4

w0

AL IS5 KAz O] 3%

s/ Shanghai Normal University

EX 24 [BRhr 38 -5 BRFL [E] B .
#AEE G = (V, ), IRFE—REBYMEL—RR—ITEFREIRREER 7, R
2 G W—RHHLER; NRFE—RBIAEL—RR—KITEAERRNGERE r, N
IRE R ERAIEIEE, BARHRIE R H EFR DR B B R B R 1 KRl 2 6 B AR
HERATE,

51 25.

U1 Vg U1 Ve UL Ve UL Vg

Gy Gy Gs Gy

FEERED, Gi,G3 2BIUE, G, BFKHE, Gy AEMAIE,

36



D oo E §IRRAL[E] B kT 750 (1) LA E

Shanghai Normal University

EIE 26.
THE G 2EMNENBENY ¢ 2EBNES NRSNERESE,

EBE. RI5< G 2IFEFENE, HE V={v,...,va}, [E|=m.

FAEMEM, R 12 G P—REHLIE, WERMNIR u,v HSHIEXERES, Fit
u,vEEEN, NG 2EEN., B4, BT n@38F0—XAN—X, BEENIRE
HIM—IREEE 2, NEB2BEL.

BIEmo M, FHAXNLE m #7395, Zm =18, AFGTMZOLARTER, N
M as AL .

37



D Toia E §IRRAL B BRI kT 75 0% (1)

@* B T TR

s/ Shanghai Normal University

FIBRBRAIEFREL. RIRGsANS k pYAZ, BIE m =k BYE G FAERIULR, MAEZER k+1

BER. ERE G 2EENEESMNIRNELHE B, IJH:I CUREFE—TEC, &
C EALUTHEINARE—IX, N CHME—FMARE, &N, TRFE G, =6-C:

© G A— , BEESIMNRSNELNEZ B,

- KRGy E’\JLLﬁj\ﬁjﬂ Ci,...,Ci, HIAMERILZ, C; FERIEEE m,
HF C2—NE, Bk C ER—NEIS w5 C; POIENTRS v 1848, FHA]
aILUE C 0 my SR, MMBEI—REAIE L,

MIMERRRRT k + 1 AL, BIFRoMHSIE, O

38



D oo E §IRRALE] B F kT 55 (1)

YR 3

Shanghai Normal University

e 27.
FEE G F¥HNELNARY ¢ REBNAFARE 2 NFERNTR,

UEEE. MEMHRVIEBRRE MUY, ERMRAERERNEL RN EHIITHIES 1,
WRFEm & ?f(f%f(ﬁﬁ]ﬁﬁ)ﬁ

BiERoM, € v, v SEEFTHEHHIRINRRERE G =G+ (vi,v;), U G 2FHIE,
R FE—REIERREF—RINBIERE, X (u,w) BBR, EEE7T G PH—RET
PRBILIeF—IRBVEE, O

[

39



s veviElElyspes @) = 4otx%

s/ Shanghai Normal University

BRELHNBEEMUNEL.

EHE 28.
BEEENNELEREEEBEENAS I RARNAENHERS.

EHE 29.

AOERFBUESBNIEZRmERN, BREMIMFHEHNIIR, HP—71IR
REHEHAEXR 1, 53— IREAELHERX 1,

40



@) 4w x%

s/ Shanghai Normal University

g 30.
RIEEBE G A k MEFHEHINR, HUESTLKISHK § RERER,

EBA. HIRFEE, k 2B, RRTEIRSN v, .. v, BOEERN (vair1,vaie) X &
Fi8, SENFEBESTMRNESE B, FWFERILE .
FANENE—EE n PHIL, HEASED, NmEXLE0E, BIOIMSEI TS HE k

FERIER, O

41



it
|
T
I
A

D) LSk kF

Shanghai Normal University

WERNTURE—EBORNERT !

- NEABREANRNEEE, —EU—2EM. BENYUEE—EBRIER, &Ke—8E
BELUZ MR RE ST E

- ARRBERIMIFRERE (HRHENER), —ETU—£E/K. BLE—1S
RAER, B TTRER

N=I

- HiBERNEH AR —EE D, ERFRERUCEIEHEEFLEBMK

42



P SRR CHamNE

At

B T TR

Shanghai Normal University

RN

y;

&
tomun S

ElEREHe T & -tHfiaR:




D LaISRISEAI[E] 8 ? PYRY

Shanghai Normal University

HBE9 T ERE SRR T R — TP RIS WAL BT
BEREFRAENR!

v7 U8 )




P Fleury B

BA Fleury
HWA: BHE G =(V,E)
W G N—FKEHRIEEE
1 BE—ITR v ERER, €=V
2: while E # 0 do
3 2 T NRERRA u.
4 e+ 0
5 for (u,v) € E do
6: if thene =0
7 e« (u,v),
8 if (u,v) N2 then
9: e+ (u,v),
10 B e A 8RR,
(AR M E PHIER e.

12: return 7t

) b kG

Shanghai Normal University

45



R
=4

ea|
{0



D iR ®) bwExs

s/ Shanghai Normal University

19 LR EEZRET IR E T —PMa:

IR 31.
—N 12 ER, 1820 NRREER E 20 M, 30 SIRFRTOX L 8] A9 38 B
%, DERRSERER, BNEMITHE, 2385 XRER—RK&EERE LA

47



p ARERNER

SX RIS, FNBUTHEE GFARE-)

@) :4mix?

Shanghai Normal University

48



bt k%

Shanghai Normal University

(o)

EX 32.

LEE G =(V,E), —F&T G PEIMAR—XRENX—REVERE ([1I8) WIRIEEE IR
g (EE) , AEREWNOENERRFRZNE; BaRTEHEEMREREMRm
BEEBMRIEFIREWE, Fa8, NEFNEZRENE.

1 33.
Gy @h Gs

FELERflFP, G ARREWE, G, B¥REWE, G; 2EEWA,

49



ﬁﬁ_bé@%k%

s/ Shanghai Normal University

- BHBERSFOHER, BREARITUEE.
- IBERREBRENAREER, BROTUDE,
AU 05 2 U R AR MERY |

EXE, AMBEREREEMAMEERIENTGE, MARAMEXE—HARoI8ERE
BMBRNER. BNXE— NP 2T,

50



p EEMENNESHE bt k%

Shanghai Normal University

5|18 34.
% G=(V,E) 2 TRENE, UWNFERNSCV,S£0, &:

p(G—=S) <5
IEBA. 18 m 2 E G IREMER, 224 «~BHAMT G I—TENRTFE C, RIFHNE:

p(G—S) <p(C—S)< IS

S 35.
%G =(V,BE) R "¥REWE, WNFHERNScV, S#£0, B:

p(G—5) <ISl+1

51



D LESEER (o)

| 16 36,

IREMERB S,
IEEA. RIgEDEEEIR v, MELS ={v}, Mp(G-S)>1=IS|, FE,

EIE 37.
BTN IR EARREWE.

IEE. RISEAESH IRV _SEARREWME, NEEFE—IREMREE,

SER“pEFE,

y

YR 3

Shanghai Normal University

52



D BEIRERIF D RER (1) ) bt xS

hanghai Normal University

5|18 38.
MR n NEREEER DR vi,v; 1BE:

d(vi) + d(\)j) >n—1

W G PEFERBEIUEIE,

IEBA. SCIE G 2EBH, RIREGFERMNEBES X Hi, Hy, TREY ny,ny, NEX
V1€H1,V2€H2§Z

dvi)+dve) < —14ny—1=n—-2<n-1

>&E, Bt G 2EEhY.,

53



D IERIEBIFs HSAEIER (1)

@* B T TR

s/ Shanghai Normal University

ROFMIERL. B G PHEE—REEWE, ZTRARKHOMRIER:

© Rk =n, WXRBEENIEBME, IEE,

c WR k< n, BAKEBPE—EFEERITD vi,vo, ..., v BREIE, BMNBWNTEEL:
o 5 v, EENTREE vy, ..., v T
o 5 v, HEENTRREE vs, ..., v P
:.AJ%Z1|]_JLM’JLE£<EWJQ&EMI WMRFE 1 <i< kEE (vi,vi),(vi1,v) €E,
JUpezes N Eliz=,

Vi —> Vi =7 Vk — Vi1 — V1

ISRATEAERAEAT i M dvi) <k —1—d(vi), 5 d(vi) +dve) >n—1F/E.
mT G 2B, BITEXERBREFT BR—SEKONAER, BNESSE
RE, XTI —ELELE, NTRIEET —52 vi v, ..., vic BRIBIE, IELE,

54



P BEMENT SR A

Shanghai Normal University

e 39.
MR n MEREERRTR vi,v; 1BH:

d(vy) + d(\)j) Zn

W G hFERTREEE,

#EiS 40.
MEnMEREEETSR v EFR:

W G PFEREWREE.




P FHRMIEH W ERY

Shanghai Normal University

[a) R 41.
2 n3) PASE, EFRPAESE—RETANRER n—2 DAL IERX n DA LAHER—BA,
fEESEE B ERIAIR

IEER. P AB—1MERFR, BEEINRNBLERENNER, TREHERE

G =(V,E), BN A G PREFERZIBIE,

HEMEE, WER MR u,veV, &8 du)+dv) >n—2,

c BufviNR, Mdw+dv)>n—24+2=n.
- Buflv RAAR, WEFEEwe VIES u,vERAR w, Wi
duw+dv)>n—24+41=n-—1.

MNMBERDFE, G hFERRTUEN, EE. O

56



p K=psh  Jb bt k%

hanghai Normal University

RERE
S[ispestili
o ZoMENEEME
o BREEEM
—HE
o ZHENMER. HERE
o UUECHIMER. Hall EIE
&R E]
o BRIE BIRES
o BB EEAFIETT A
15 T E]
o IRENE RS
o REMENFRDRME. BERHE




	图的连通性
	二分图
	欧拉图
	哈密顿图

