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2. ZEBIEuler$FiHamilton4

Theorem 2.1.6(1 2545 4G is a strongly connected digraph” HJ LIRSS M “G is a connected
digraph” o

(a)If G is a connected digraph,then

dg(z) = df5(y) for any (z,y) € E(G) < L(G) is a balanced digraph.
< L(G) is eulerian.
(b) 15 HJAIE WA GIE I8 1) 25 A S ATI9R AL

(<) AP e .
(=)XIG A Hamiltionian, #GHHEM .



3. ZEZE

P47,116:“This fact shows that there is at most one directed path of length h between
any two vertex in L™(G) since the sequence (2021 ... TpTni1 ... Tpyp) is a vertex of L' (@)
forn>1.

XAJTA L. L™ (G) B R 18] T LA P 25 ] i, 3P 4 R0 B L thrp AN A
[ ) A

4. Edge-Transitive Graphs

Theorem 2.2.3 Every edge-transitive graph G with 6(G) > 0 is vertex-transitive or
bipartite.

XA BTG 1] R 1 ABAT T B S TR AT TR, R BIGO4 Rl ANfE
FRIGH R B B

WCHITTA MK, 6(G) >0, MXVe € V(G), di(x) > 36(G) > 0, dg(z) > §(G) >
0o MRAE PPN, o € Vi o € Vo, NIV = Vo =V(G)e T/RGH KT,

R SAT “0(G) > 07 2 “GIEIL” o XM K, GEli= 6(G) >0, MUEELL5 S
PIEar. WA E, GEBHAL(G) > 058, FIEHA W E G TE.

NGHEE, HMV(G) =ViUVae HVINVa =0, MGH 4. BN, vinVs 0.

1°z,y € Vi, WA (z,u) € E(G), (y,v) € E(G), 30 € Aut(G), f#i1H0(z) = y.

200,y € Vo, [A]1%

3z € i,y € Vo, BVin Ve # 0, Wz € VinVa # 0, WixS52AH8L, 25yl A
x5y AL .

H11°,2°,3°%3, G RIATIE.

20 BT B AR . 48 2

5. Diameter of Cartesian Products

Theorem 2.3.3 The diameter d(G1 x Gy X --- X Gy) = d(G1) + d(G2) + - - - + d(Gy).

P EEARS o WZE— DT H M <d(Gr x Ga) < d(Gy x Gas2,9)”» Klx,y NGy x
GoPHEEM AL, Td(G1 x Go) > d(G1 x Gosw,y)e BJa — DX TFHH“d(Gryz1,01) +
d(Go; 9, y2) > d(Gy) + d(Go)" WAKS, Nh«<? . BUUEB R .

e,y e V(Gy x G2)» ﬁﬁ?%'ﬂd(Gl X G2) = d(G1 x Ga;x,9) o W = z129,y = y1y2, 1o
Hizy,y1 € V(G1), 22,92 € V(G2)o PRIH (21, y1)-path, QAR (v2,y2)-paths

1° z1 = y1, W QN EE (x,y)-path,

d(G1 X GQ) = d(Gl X Gg;x,y) = d(GQ;xQ,yg) < d(GQ) < d(Gl) + d(GQ)
2° w9 = yo, W Pxo hHi 4 (x,y)-path, #
d(G1 x G2) = d(G1 x G2;2,y) = d(G1;21,91) < d(G1) < d(G1) + d(G2).
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3%z # yi1, 0 # y2o Wa1Q U Pyy N (x,y)-pathe 170, FF7E— 4 SE MM (x,y)-
path W = (z129, urus, . . ., v102, y192) o W —N 012, up, ..., v,y FEECR BT (22
il’?’i/ﬁ\:qj E’Jﬁgﬁ) YJ%XHET#%(SELZH) — path W1, ?@:/I\ﬁj\%m,w, . ,yayﬂk%T*
(w2, y2) — path Woo Fy We(W) = e(W1) +e(Wa) > e(P)+£(Q) = e(x1QU Pyy), IX5WH
A E. T2

d(Gl X GQ) = d(Gl X GQ;x,y) = 6(:61@ U Pyg) = 6(P) + 5(@) < d(Gl) + d(GQ)

H11°,2°,3°15, d(G1 x G2) < d(G1) + d(G2)-

T3 T, W,y € V(G), 22,92 € V(Ga), 3d(G;) = d(Giszi,y:),i = 1,20 X
© = 2179,y = Y12, WPHEM (21, y1)-path, QAES (22, ya)-path, HI3°K, 2:QU Pys
B (x,y)-pathe I

d(Gl X GQ) > d(Gl X Gg;x,y) = 6(.1‘1@ @] Pyz) = E(P) + €(Q) = d(Gl) + d(GQ)

The theorem follows.

6. Undirected toroidal meshes

PHAEHBE —NEXN: V ={z120... 2y 2, €{0,1,...,d;i = 1}}, 2 = 2129 .. 2,
5y = yrys .y A AT |2 — wi| = 1o $UEE X, £90...0050...0(d, — )R
FHAR, {HORId, — 17EC,, P AEAHARIT, A0, ..0050...0(d, — 1)TECy, x --- x Cg, &
EEI PR (S PR e

V={rizy...2p:2,€{0,1,....di —1}}, z =z129... 2, 5y = y192 ... y L2 HAL
M35 e {1,2,...,n}, 115

Tj = yj, J#
rj—yj=1lordi_1 modd; j=u1.

7. Theorem 4.2.7
WEI P ECX, Y, R, S, T R

X = Nj(@) \{z11Y = Ng(y) \ {zn-1};

R = Ng(X U{z1}) \ {zo, 1, 22};
S=Ny(Y U{zp1}) \{zn, n-1, zn—2};

T=V(G)\(XUYURUSUV(P)).



EAIN AL . (ARG ST REHAS, SHYWAHWREAZS, NKR,SHCHN
R = NI—{'—(X U {:I}l}) \ ({.’Eo,l‘l,l'g} U X);

S = NI;(Y U {thl}) \ ({:L'h, xh,1,$h,2} U Y)

8. Edge-Forwarding Index of Routing
15 EP196 /I E XA B, MK

7(G) = min{(G, p) : Vo}.
JFi T Theorem 4.1.4 [KJ3IE B H i)
7(G) < 7.(G.p) < 2(n —q) < [0
WA . e T, AR (G) < me(G, p)o MAXSEAF
(G, p) < 2¢(n—q) < L%nzL
el R (G p) < (02, TS

7(G) = min{x(G, p) : Vp} < 7(G.p) < |5n°).

Je T

1
TGz w(Gp)= - Y, dGiy)
(z,y)EV XV

WA o NA

1
(z,y)EV XV
Tt p A PR .
m(G) = - Z d(G; 2, y).
(z,y) eV XV

9. Theorem 4.4.3

UER g5 5 o T Ut B B A A B 1), 28 1AM 1o “the sum of degrees of any
two vertices in G is equal to 2w = n 4+ w — 27X AJTEH IR G = W(w — 2,4)EP7£9I‘EEI/‘J4/I\
Ry, wg, vy, wa I fEw, FERMRw — 20 Ry, 2, - yo—e I Ew + 1o

do(zi+y) =2w+1,i=1,2,3,4,j=1,2,...,w—2
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dG(xZ_'_x]):zw?Za]:1727374717&.7
da(yi+vyj) =2w+2,i,j=1,2,...,w—2,i#j

PR HBEBEAFAE I iU L Z AR 2w = n 4 w — 20 L FIXCA R 08 Ui W] E P
FAEEN o

10. Theorem 4.4.11

UEBHA ). TR,y 453 d, (G 2, y) = du(G), JGK Xt “By the arbitrariness of
xy... 0 NSz, y € V(G), WIAFLE (x,y)-container C(G; z,y) = {P1, P, ..., P},
fifHe(P) < du(G;z,y) < dy(G)e WVF C V(G),d(G — Fyz,y) < e(P) < du(G;x,y) <
ds(G) o FHHxyRIFRAERYER, Du(G) < du(G).

JEHEHd, (G) < 7o (G) + 1NN Hx,y 115 d, (G; 2, y) = du(G).

M FEHYIERA
1. Ko ANBEERAEIQ, T
MERR: R K s TR A BN Q, T o AT, HHQ, I RUATE P, AT — R0 =
0...0. M5 EMBH =m0 Nei e, e 1ikPPIANE, e, Kawmidnah1,
RAO0. FIF—Rixes, e; /&R, Mo = e;; CRLiMNTENL, HRA0) o [, Hr = ey,
T = €jko TIE !

2. FQ,=ECayley

BT =278, S ={et,...,en, o0 et WFQ, = Cr(S), e, KRB,
HARA0. W,

BARV(FQ,) =Te Va,y €T, = 2129 . .. Ty ¥ = Y192 - - - Yn >

(r,y) € E(FQ,) < (r,y) € E(Qy) or z;=g9; foralli=1,2,...,n

n

=4 xily =e; for some j, or xily = E €;
i=1

s o lyes.
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1. Connectivity of Line Graphs

Theorem 2.1.4 WEBH TAN(G) < w(L)o H—1EAEN B, EE25—AME] 1 UL A A 5
JRAL o A3 AR . T2 B EREAEUEWING) > k(D).

Vr,y € V(G), fiftu,v € V(G), iifFa = (u,z) € E(G),b = (y,v) € B(G). Ha,b €
L(G), WA ER = k(L)EW EAALM) (ab)-path: Pp, Py, ..., P.o BRI H & (x,y)-
path Q1,Q2,...,Q« in Go

AAFAE JHARQ:, QAT —41le, WP, PAEL(G)HAIAZ T mie, T« INIEQ:,
Q2, -, QuAETAANALNT, MIMANG) > k(L)o

2. CQ.HIR¥ELIEH

CQ1,CQ2,CQ3ECayley, CQuEAIIEN, Hn > AN CQ AN E ST IEM

XFT-CayleyPd, v LA Theorem 4.1.2§Kﬁ‘ﬁ7'(G)o QnseCayley &, ;kf:E'fT(Qn) =
2"2 4 1,

CQ5Q[FIN, Mr(CQ2) = 1. CQ3 M Cayley, K1Fr(CQ3) = 4 < 5 = 7(Q3),
CQIENFNIE &AL Cayley B, ST

fH Theorem 4.1.17] 15,

Q)25 S (CQuwy) ~1) =14

yeV z(Fy)eV
F—J71, ATPAE AN B e, 5T (CQu, p) = 14, MITTT(CQL) < 140 KCQ4IT)
b5

1 2 3 4

5 6 7 8

9 a b c

d e f g
p(1,2) =12 ,p(1,3) = 123 , p(1,4) = 14 , p(1,5) = 15 , p(1,6) = 156 ,
p(1,7) =157 ,p(1,8) = 148, p(1,9) = 1d9, p(1,a) = 15a , p(1,b) = 1d9b,
p(1,¢) = 1dge, p(1,d) = 1d , p(1,e) = 12¢, p(1, f) = 12ef, p(1, g) = 14g.

AR SCHUE CQu ) KUATIEPERS, Z5H1 T CQq — x(x # 1) B|CQq — 1HI[RIFY RS
Nz WA p(x,y) = p(l,04.(y))s = # 1o EFEE X p—NRFEMH. FHi&EEm
YR AR

L8 = {p(L,y) :y=2,3,...,9}e CQuH 5 RIPRTIAEpy U py HAE—N G



BATS AT 2RABAL B F ) 428k

0 3 0 3
3000
A =
1 0 00
2 1 0 1
FIFEA SR A, 2 =2,3,..., g0
14 14 14 14
g
14 14 14 14
A=Y
=1 14 14 14 14
14 14 14 14

XU R B R E p LRI N 14, W (CQ4, p) = 140

2 CIEWT(CQ,) = 14 < 17 = 7(Q4)o 1M HTheorem 4.1.25 H k1 (W RCQ,
& Cayley BHITE) T(CQ4)1137'\714, U A A C Q4 72 Cayley B o

XFFCQn,n >4, T A EAIENE, LA BEA € IFXE.

3. /IMrCQ,BImFNARE M
XY B il e MR IR K555 5 R 3L, IX HLA S

VRN R 4T A A EURIE T LA, HERT I, S ERA SIS

m. R
RIS 20 o )

SEEEME:

183 “Multiply-twisted hypercube with four or less dimensions is vertex-transitive”
1200357 16 H € i 1ZICUEW] T Hn < 4R, CQ, 2 Cayley &, AT 5 AT IE 15
Yn > 2, CQuAN AT,



