MAD 3305 - GRAPH THEORY - FLORIDA INT'L, UNIV.
TEST #1 - SPRING 2016 TIME: 75 min.

Answer all 6 questions. No Calculators or Cellphones are allowed. An unjustified answer will
receive little or no credit. BEGIN EACH OF THE 6 QUESTIONS ON A4 SEPARATE PAGE.

(15) 1. Find the distances from b

: to each of the other vertices of
the graph on the right by using
Dijkstra's Algorithm.

(20) 2(a) Find a graph with degree
sequence (3, 3, 3, 3, 2) by using the
Graphical Sequence Algorithm.

(b) For the graph on the right, find
a minimal spanning tree by using
Kruskal’s Algorithm.

(20) 3(a) Find the tree corresponding to the sequence (1, 6, 4, 4) via Prufer's Tree
Decoding Algorithm.
(b) The five characters a, b, ¢, d, e occur with frequencies 2, 2, 3 7 8
respectively. Find an optimal binary coding for these five characters and the
weighted-path length of your coding by using Huffman's algorithm.

(15) 4(a) Define what is the adjacency matrix As of a graph with V(G)={1,2,3, ..., p}.
(b) Prove that in any tree T, we always have |E(T)| = |V(7)| - L.

(1 5) 5(a) Define what is the distance from u to v in a weighted digraph G.
(b) Let G be a graph such that deg(x) + deg(y) > p-1 for any pair of non-
adjacent vertices x and y. Prove that G must be a connected graph.

(15) 6(a) Define what is a source-separating set U of vertices in a network N =
(G,s,t.c) and what is the capacity of the cut determined by U.
(b) Prove that in any 3-ary tree T'we will always have A(T) > 10g3(2p+] ) — 1.

fere p = [V(7)]



MAD 33 0 g - C%??pﬁ V7% b4 Ve /4’?’//?42 Zﬂ/emm//a,m/ sy, .
Solulions 7o 7éis‘f#/ ' S/)ﬂﬂf Zé’/é
lo ey L8) Le) Leh Le) 10) Ly) 7 : Yy
0 0 eo w o o w |fabec deds] |0 b
9 2 7 o0 o0 o 5%,(,5/,8,/1;7 ! <
9 5 o o 3 24,4,&/)?} 2 g
7 5 & e sa,de, f3 3 A
1 6 1 §a, e, £ & e
9 7 $qg,f5 s  f
- a $a 3 & a
. . , . & S7TOP
A(h,2)=9 0 2 5 ¢ 7 3
20 3,3,3,3,2 — o T~ o
1,1,2,2 — 0’/’_0& Qs & = agnswer
TP /A
0 — @ o, N
¥) g = de &= ce, egzc;?/ &, :"‘;?, e =df & =ae e,=af
€y =bf , eg=bc , Cp=al . (Chedk — ves, G bhas /0”35{7{5-)
E(7) Parls of Hhe Fartitim P ¢ 619{’//30»17(}/ é)
Y §a35b3 iy §d3 Se $EF S 1 el
ide’s fa3 63533 (43 2 el
de, e a3 435, d,e3 543 3 fo, ds
Aenl add cd Unchanged 4 e, 4]
de, 2 ot} @3 (b3 S, d e 1 5 (4.0
donl add AF | Zz{i/)é‘AdMqué/ 6 $a,el
e ce,al, 7e} fa,e,d, e, £1 (67 7 Sa.d3
Aon'l add =¥ | (/znc'/zcznfecf g 2& £3
sde , ce,al e, 6% | Sa,b,¢c,d, 6,4} = V[G), sToP




a o — e
Z@) M/mx‘ma/ 5/3417/7('/77 7/7&? = é O/{.{’ 2/ | )
p=_[ltz = 4+2 = &
26) A d;(2) d@) di ) dp () i) ¢ L) — s¢)
2 [ 3 1 2 | 2 —
- 3 1 2 2 I — 6
s [T 3 2 — 4
4 > ) 4 S — 4
‘ [ 5 4 — &
£ s 73 G,
Bl 2,2,3 7,8 G
R ’ [} {
3 %,7,8 @{v\oﬂb,
7,357, 8 : s <>y
5,04 e o,
: < N
22 ENEY) z
CA&? Y. _ A b < d e - °
Code | jyo m o 10 0
Fl:) | 2 =2 3 7 3
rrrrrrrrr L(c) 4 4+ 3 z |
WPL @oding) = 208 # 2(4) + 3(3)+ 7(2) + 8(1) = 47
l/(ﬂ) /46 [ly] = %Mméff a/ 84/725 //7&204 2 1[5 j
@) || e S’L)ﬂ//pifm/ﬁ 7//16 reswlt é)f induction on p= /l/(f')/
Fasis: [Fp=t, Then Tk, so [E()=o0 = 1—1= WD/
So /ZL@ '{f Frue for o=l
Tnd . Step - Suppose The 7esult (s tvue o all Prees with < P
vertces. [et T he Gny free weld pt) verhees and e be any edge
m T Tlhen T-{e] = a q’/‘_f'/"wn?’ unjon of Two 74665 T, and 75 So
()| = (eI +EG)+ ey | = (l’V @7)}"1)*@/(@ /—/}1‘/‘;/ V-1
So if the result is true S all T with < p vedices. i} will be Frue
torall Frees will prt vertices. Conclusion : 8+ Hhae strong Fren i ple
e }Z Maitl— T oot g;ny Ao //d?«z),;’#;ﬁf - #Lgf’rgs‘-,(,lﬂl’/sfru & 7Z07‘ aﬂffé)‘is» e




S@) diav) = f/enq/% of lte Shorles? a//redlez/ ,adéf o 2w Fo v n &

ﬁ?"w £ /716/6 /S r0 p{//fczlé/ /%7%4 %@m U o v‘m(‘w‘

&) S},L/),owe thal deg() +deg(y) = p~t_Afor any par of »on-

ﬁff/&i’(é’ﬂf I/é"fZ!/Cé’f X&Y mn G, NVow gssume Thal & is a

\disconnected 7/7:2/74 lhen we can fand fwo vedies x,

ﬂf’ld Yo Suz/: f/lﬂf f/Lez’é’ 'S 70 p47z Ao Xo /27 Yo n & .

Zeif A= S’@f z?/ Vé’f//tf $ 7n C% ‘f/wzf are am/ acent Vo

gnél R = sel 2/ yérfx(éj v & i%af areé mchmf zz ); .

Then AnB = because x, conppl be adjacenl Y and

AVB € V(E)-%,%3. So [AvB]< ,o~2j, Swnce HaB=g

deg(x) + deg(y,) = (Al #(8) = (AvB | < p-2. Bul /s

contradicts The tacl Thal d’eg(x)+ ﬁ’é’f/)’) > p-l For any.

parr of 710m- ﬁ&{;éffffﬂl z/grzl/(a" /0 é Hence our asswvm-

/‘mm must bp wrong. Se G must be a Zﬂﬂ/?é’é%fﬁ/(/’%}/

6 (a)

A spurce- 56/94/7{2///'?7 sef' é/ ol vertices m N o any subsel U < I//J)

wilh sell and t£U. ¢ fﬁté{l/)—) >, cle) Where

&)

0l () = See E6): ¢ 15 o divntod adge G s U o G0

Let 7 be any 3 - ary Tree dﬂl/ f= /;/7") Then T can

/ .
have al :Vm?sj' 3° i/’f/f/gé_f at /e’z/e/ (/ df mmf 3 /é/?%s’f

ﬁZL level /, ﬂlL‘Vﬂﬂle 3 VE/Z[/aéS at /e’z/e/z - ee M/gf

/yymsf 3 Ve/ll/cié's /&ZL /El/é;/ A,

So "fofﬁ/ number of vetes
P = 3%+ 3 +3%+ . 3% _ ((Bkﬂ—-/)/(?“/\
L 2P < 3"“’_1 , So BAH > 2p ¢/

Hence  Jog (35'1) = /0;7; (2Pt
= 7 ~ /

Kt/ = [og, (.2{,9%/) . Thus f > /Z;% (Z;P‘i"/)~/,
Hewce h(T) > /0(773 Cpen) ~/,

END .

Mote: U = Vg — ZZ/, ' l/pm'f ) .




