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There are § problems with varipus points as indicated, Answer 2%

many questions as vou can. Notations: N is the complete graph with n verlices,
is the completement of &, [ is the idenatity mairix and J 35 the all-one matrix

K,

with =

witanle order

Let G=<V E> be s connscted graph with novertices named a3 2, 2, .., m
The distgnce ¢f47] dencotes the length of the shoriest path betweea
vertices Jand § fos LV
The senamri-::-.. number of a vartex 3 15 dedined 28

sitj=max {d{7) | &V}
The tzaasmission aumber, denoted by H4), of & verex £V, 33 the sum of

s . . ) .
the distzace between fand all other vertices feV. That 35, !{ﬂ:Ej=1:£{;,jj.

The centess of G oare the vertices of G owith the minimum separation
number.

The medians of & are the vertiess of G having che minimum transmission
BRI DEr.

(1) Let G be the graph as shown in Figuse L Find the 447 for all
vertices < gad 4 {3 points)

(2} Under the graph in Figure 1, use the breadth—Gost—search methed to
find the centers and medians of G |'3 poineg )

(%) For an arbiccary connecied sraph G, design an aisodihm to find the
centers and medians of G, (8 points)

{ rl% What is the time complexity of your algorithm T Why ¥ (3 points)
kc- Use the greph in Figure 1 a5 gn example o iNluszeate the work of .f-c:mr
algosithm. (3 points)

E."

G < ,...-} DEa '3"]".-E1'|. -::G-I:'I.ILE-!:T,IE.'-E E"E..:.,.-ﬂ. '.’.-"-..t'l. R wErLICES,
] Wiat 3§ 2 Hamiltonian path ? a c-fc:le T3 polats)
J

(1
2] Does there exist & bipartite graph G such that G a2s 2 Hamilionian
atn Dut not & Hamiltonian cvcle ¥ W:ﬁ} ¥ {3 points)

{3) Let G be & simple grapn with u23 such that deg(w)+deg{#)rn—1 for
avery wg Gistinet nofadjacent veriloes v and v Show thet G has 2
Hamiltonian ¢vele. (& points)

(4] Foran arbitrary grapa G, design a program to indicate whether thers
is & Hamilionian cyelein G, (4 pmmsﬁ

i3] Use the graph G a3 showsn In Figure 2 to illustrate the work of vour
program. {3 points)

(&) Modily your program to obtain the number of Hamiltonian cvele of
agiven graph G. (3 points)

T,

5

Figurg 1




130 i}Gi"h'.*‘-\' For & fimite simple graph & = (VG £{G)). we define a polvoomial
FIG = Gt o, y) by the following recursive formula:

fi =1 flo) =1 where &1 the null graph,

LG =2 f(Glel Sy flG =€), ¢« € (T,

&

where (7/e, (G — ¢ denote the graphs obtained irom G by coniracting, deleting

an edge ¢ € E{G) respectively.

a) (10 points) Show that f{G) i well-defined ({e.. not depend on the choice
fan edge ¢ in definition]. and give straightforward interpretations for
FGEL L), FIGR2.0,1) and for f{GHE =10 1) respectively,

o) (10 points) Find fifaif.x p) and f{ Pt rop) where £ is & path with 4

Vel ! SO,

10 poines) Let W = [w(z.y)] be a symmetsic matrix over complex num-

e
e

ters mdexed by a finite set X, and let

AL W) = } [ wia” )
= (a8 EEIE)
where & runs through all XY% Show that 26,7 = 1) is an example of
FGt, =1, 1) for some £,

a} | & points) Show that the completement of the line graph (R of Ky is
somorphic wo the graph [ as shown below.

b) (3 points) Deseribe as many properties of T as possible in terms of its
ndjacency matsiy A: for example. the 3eregulasity of [ can be expressed
as J-A=4.J=3]1.

o} {3 points) Find the meonvmal pofyromial of 4 (and hence of T},

| L]
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