MAD 3301 - GRAPH THEQORY FLORIDA INT'L UNIV.
TEST #1 - FALL 2024 7 TIME: 75 min.
Answer all 6 questions. No calculators, cell-phones , or notes are allowed. An unjustified answer
will receive little or no credit. BEGIN EACH OF THE 6 QUESTION ON 6 SEPARATE PAGES.

(15) 1. Find the distances from c 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 (5,3,3,2,2,1) by using
Graphical Sequence Algorithm.
(b) For the graph on the right, find
a minimal spanning tree by using
Prim’s Algorithm and starting at b.

(20) 3 (a) Find the tree that corresponds to the sequence (6,4, 2, 6) via the Prufer’s
Tree Decoding Algorithm.
(b) The five characters a, b, ¢, d, e occur with frequencies 8, 12, 7, 20, 5;
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 whatis a tree and what is a spanning-tree of a connected graph G.
(b) Prove that in any tree T'= (V(T), E(T)} we have |E(T)| = |V(T)|- 1.

(15) 5 (a) Define what is the distance, d(u,v), from utov ina weighted digraph G.
(b) If Gis a disconnected graph, prove that d(u,v) < 2 forany u, ve G

(15) 6(a) Define what it means for the graph G to be isomorphic to the graph H.
(b) A ceratin tree T has 6 vertices of degree 5, 10 of degree 4, 9 of degree 3,
and the rest of degree 1 or 2. What is the smallest possible value of | V(T)|?

[You may use any theorems proved in class to answer question #6.]



B30/ -

G’?‘Afé ﬁeary

- F /a_w'a/zz

TInt // Un v

SO/M'LMMS T

/esf iy

Fall 202 4

T(E) A

. e f
{efr bc.d.e, ;,ij?] _0_,‘ Crbde .

Sa,b,d,e,f.93.

| e
e L

g ta, b

1
R,

1

!

lfab,d, £33 |

| Y._gﬁlz_f!?i...:_ 'Fzggw
Afa. 6,43

Wy

i"‘ ‘i? 5.6 a?:

I

|

IR RS RN

L:B

AR 3+Z+3~z— é‘

’/"MZL 7’6‘ st e/
This 51»74@

@




Is
(1)

=p-z, 50 wpz > pC _
: L)~ s(i)

d; (@) d:(3) 9, () 4:() 4; (6) f .

g
#3@)
TN I 2 2 . 1 T — 6
O 2 3
- S‘,n_ "

Code 60 T o 1o Wﬁz

- Code /51?2?’

FL) A e s a
A yanmLﬁg@ (97/;

L = 3(0) 2(12) 7 4 o
,, 3 j(za)f* 4(5‘ Ej

%Z)/)‘ enﬂ/?w_“ wonecle Zé/ 7&2/% WA ;(A Am‘ =) czc/g |
/s any Sué»ﬁ’@pﬂ. f‘/ of G wlwcA ;’5 a_ 75‘62 ﬁ%d/

has V(H)° V(Gl /{ . J/ e '

Us)lef}g VD] We woill prave e Fesu
CBasISTIf I, e TE KL Se E(T) =g ThE /E(r)/ TEFTTT

e e resultrs-TFrie—tfor-pto- -
YICE™ St 15 # /7 // 717365- w;ﬂ </D

VU’)I =i

Zm:f S%«&/ w

Verﬂmes

Sy7ﬂ os¢e e re.w/Z‘ S True for a
Ae 4;’17 %rfe wz?z D%/ mf/(és 5&&05@ any
b T3, This will bo

ULl e o T and consider T grs
2 ﬁ’) ng’é‘,fﬁ%fﬂ{jra/ Lx grera.
NEGIE /;f-"é‘)/ f[£ (= )/4 /sce il

- ,_[[i
7“:_.50 !1[ /M

@)=+ V@)l-11+ 1 ;”vm/f VD) -1 =WV )-1.
vesid b s Frue for all hees wilk < p vertices, it will de Frue

L«)A:a& 7$ made _%/7 ‘9[%'-’0’5 dlljaf’izj

ot

_ E ;_

WJZ /Df/ VZJ’{}({’S “The n?;u?z‘ nom ﬁ//ow_c éy w7y fzjucﬁm




SIS
A

;#:5"64_() J,* z{, (f@ﬂ{fﬁ ;’f 7%1 S‘/MPFZLESZL (’I‘fﬂfc%ﬁé{ pd7Z 74@%4 vfg v oin 6
j ) F Thare js o a/!f“ﬁc/?g/pf/ﬂ/ézrwuf Uoin G

| e G /:_s’ d(f&ﬁﬂn@cfegz ;YL A&ZS ﬂ% ZZ&LS'Z‘- oL WWﬂeﬁéJCJM?MM

TR

g }"\i‘m-"m

i

s

:«:ﬁ

77 M are 3 cases . Cagel): U=v. _In Hhis case og[w;zf) =052, |
| f_%) U & U are from d Maamﬁ"w 0/ G.. in Hhiscare
"'chasa@/f) ﬂ;&&{’ are foin z%_a same cﬂ%ﬁ”‘?ﬂf 47{5 In Zz wesle
B ;Z;f%@ a ue{’_{@ﬁw Z czﬂ&72£f¢&M/3§/4£ﬂzd i?,,/..-éfw ZZE nuw &
ke edges i £16). So o sl be o pehol
Jeng Wl 2 Yo ulo vm € Thus dpe (wr)=252 Ui care.
Sk il alaiays have d(40) <2 docany wveVE).
7&6 (a) i ~ ] I f there exisls a. /ﬁyc’cf 108X ! Ve Vi) su{c/t“

‘ (é) M;fp,—/ (/)/ k= 7o z)fvearz‘m.z: 0%44[0})’66 2w “; mu/
‘ | /% v Wf/aﬂ 672 p@jz’ ce i m / 7 //Lem e
L o= gt 10FF kel = Z5F éh/

sl ‘_._u.

73

fjr/so 2. /E(fj/ 2 (p'/)  Sum gv’f f/\,a 4«{17  7CLS m w']'”
_So_ . F afas+ kil ) = é@ H10(9) + 9(3)+ k) )

oot @S e E(GQ) e Lxlu), a)y e EE)..

- P
P FU 1/ Zk/ + 217 -2 = 30+ %0427 1 gl

N Z:. To0+27 +~2 - 50 :'7?_327:47
R »/'\/aw /< %gé‘f{ﬁ be. ﬁiﬂ\/%n@ é’WZL b&y meimj f,,t,?l 4// z%_z
/lfw‘.’h’lL[c:é;_S Y a’&yif&ﬂ ;2 >
wWe cag gl a free T N e
will 7*:? Yhast 0. Jueliees, ]
6+10 4+ T+ OF 4 Cf =25 = %‘?‘:
5

T o
doys. _._.Aﬁ/]\%‘ Aeg 3o deg 1.
7, 7

5’9 ﬁ’% Z:Sﬂ?ﬁ//égzl mwmmzﬁff_ ﬁﬁ z/fﬂ[,ceg ean jﬂdVéD 25 74&
'" END.




