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MAD 3305 - GRAPH THEORY

FLORIDA INT'L UNIV.

S — SPRING 2006 TIME: 75 min.
Answer all 6 questions. Provide all reasoning and show all

working. An unjustified answer will receive little or no credit.
BEGIN EACH OF THE 6 QUESTIONS ON A SEPARATE PAGE.

1.

2(a)

(b)

b

Find the distances from b
to each of the other
vertices of the graph on
the right by using
Dijkstra's Algorithm.

Determine whether or not
the seq. 6,5,4,4,4,3,2 is
graphical.

Find a minimal spanning
tree of the graph on the
right by using Prim's
Algorithm & starting at c.

10

(a) Find the tree corresponding to <b,4,1,2,5> via Prufer's

Tree Decoding Algorithm.
(b) The seven characters a,b,c,d,e,f,g occur with frequenci

es

22,4,5,9,35,10,15 respectively. Find an optimal binary

coding for the seven characters.

(a) Define what it means for two graphs G and H to
isomorphic.

be

(b) Let G be a non-trivial graph. Prove that we can always

find two vertices in G which have the same degree.

(a) Define what is the height of a rooted tree.

(b) Let T be any binary tree with p vertices. Prove that
h(T) z log,[(p+1)/2].

(a) Define what is a pendant vertex and what is a leaf.

(b) A certain tree T has 10 vertices of degree 5, 20

degree 4, 30 of degree 3 and the rest of degree 1 or
How many leaves does T have ?
[You may use any theorem proved in class in Qu.#6, if needed

of
2.

. ]
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¢(“) G and H are sarid to be /"Samwﬂ/c i There enists a
Ayecf/bn ! VG)»VH) sucl that uve EF) < ala)uo)ec)
(5/ [&f G be =« non-trivial ycm/)A arz//: /V(G)/ oy
P32, Now edher G bas a verlex of degree 0 or al/
vertices tn G are of Aegree =/

Case (/1w & has a verlex of /fyree 0,

In this case The max/mum /7/'@5 m & willbe 22

mosl P2, So fhe /o.c:/"é/e a/eyrea: are 00,2, ...,p-2,




yb) Since & bas Vs verlives and There are an// P
. possible degrees we musl have fwo verlices will
 fhe same degree
Case (V) All vertices in G are of /eyree =/,
In This case The /J/J:J'/é/e /ejree_e v & are
02,3, VY ot be cause The max. 4% in G wil!
be al masf/_/, Srrce & /za.r/ verlizes; anAd
There are orzéz VA /M::/Z/e /ﬁxggf. oy ‘2/4,‘” maust
have two vertices wilk e same a{éy/ﬁ(’,
- So /n ez?Z/er‘cd:e we can Ffound two verlices wt//‘f
N /756 Sawme é/ef/ree,

5@) The ée(/};/?zf of a violed Free T ic Hhe distarce frown
the rool to The ﬁu'#{érmoﬂ/ Veré’x m T You can alse
 say it is The /l{j/té.yf level Thal exisls 1n T

() Since 7 /s a éfhdf/ '7‘/’66/ fevel i will have at most

22 vertices . S, < / ez +2% e ‘f-z'é p/ée/e
k= h(D). Hewee p < (@¥_0)/E).  So
ps 2Ly oo 2z prr se 265 pr

2

Thus Hh(T) = k =2 log, (L) .

é'(d)”_/ffen/;mf verlex /s a verlex of a/fyfee / m a jra/v4
_ﬂ /éﬂ/ﬂ/"s‘ a/mna/em‘/ verlex n a /reé,

B) Let x and ¥y be #Be no of verlices of /eyree 1 and 2
respeclively. Then p= [0+204304 X+Y = O+XK+)
and Sum of the a/zjreé: i T = 10(5)+ 20(¢) + 30(3) +2VHX
= 220+ 2Y4+X | Bul swnm o/a/éjre(): = 2/E)= 2‘70/)

2 (60t Xty-l)= 220 +2Y + X | | (2042X+2Y-2

o = 220+ X+2
X = 12042120 = 102, So T has 02 leaves, ”



Tn He 3/)/ew'mr pages, e s/'m/:/e:? or mosl s//@M/
A)M/dr;{ solulions were /er.renfe/ . OMer solulons ews
but /Ze/ are wmore /on}o/fcufe/ [am/ some bimes :AorZ‘er),

3(a) |\ Wride dpwn The Sequence 3 and belpw }/} write all Hhe

verlices hat oo nol vecer wm S | (7 will be 2 tree om The

verlices 102,3, - ,[8]+2 ) Joen s() wilk The smalles? verlex

|| m The 2nd list . Then detele s(1) from s /dyef s’ and Aelole

The smalles? verox J‘u:ZL wsed. Also as you g0 abng, don 14 15752‘

75 add The Ve/ZeZe: 7hal »o Am/er appear wn 8" the list belw

(onlinue This un?‘f'/)/ou we left will 2 verlices m We znd

/st Jon These o zmy)/efe 7.

KR, %X, % XD 7 = @——@—@——g«@—@
3\2 &, 7, LY )\/ >2/ 5

2=3,4—¢,/—¢,2—,5=2  plus T—5

#)\|List He verlices of £ Nz rnzrm:r‘,:z/ order as a, e, )4,,
Now Suppose 7%9/ are all distincl. Then &, 20, dy2/, A >z, ..

df > p- because Hese are Hhe smallest /:o::/'//e Arstone? M/ﬂa,

But it a’,:d 5 Hen 4;: < p-2 ( because He maximum /oo:s///e
//e/m? in G would be /oz) which conlradicls d/p zp, And
\f dy >0, Then A1 and #iis torces oy 22, dy23 - ,%;f)-

AJA Joh /s (7«2;4 @ 4a¢4fra//"c732m becanse The M aximum

possible degree in & /s f_/' So dly- o, dy can’t be all distinel.

Hence tweo verlices muct have The same a/éﬁvree . This only works //'/?vZ.

é/é) B/ & ﬂ?ﬁfﬁm »/@m ﬂe //g)ﬂ?e”&/é ﬁrdé/!m_r we /éﬂdw 7%4&?{
| 7. of leaves m T = 2+ = {4{?@/‘) -2}
day(w)rz
= 2+ r0(5-2) + 20(4-2) + 30(3-2)
= 2 4+ B0+ 40+ 30 = (02.
bt 7 guess we still pave 7 prove The Theorewn. So This I's hall /‘,,/‘




