MAD 3301 - GRAPH THEORY FLORIDA INTT, UNIV.
TEST #2 - SPRING 2023 - 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 6 SEPARATE PAGES.

(15) " 1. Find a'maximal flow £* in the network
on the right by using the Ford-Fulkerson
Algorithm. Also find the source-separating
set of vertices S * corresponding to f”,

(15) 2. Find a minimum postman walk of the
graph on the right by using the Postman
Algorithm; and find the total length of your
minimwn postman walk?

. (18) 3. Determine whether or not the graph on
the right is planar by using the DMP

a
Planarity Algorithm. [Show the embed- - d
dings for each step of the algorithm.)
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Find Ps()) for the graph G-on the right
by using the Chromatic Polynomial q d
Algorithm, '
Prove that 3(G) <2 if G has only even
cycles (i.e., if G has no odd cycles).

éc‘:.— c

Define what is a minimum postman walk and define what is a minimum
salesman walk in a weighted multi-graph G.
Write down Ore’s theorem & use it to prove that any graph G with deg(x) +

deg(y) > p-1 for all pairs of non-adjacent vertices x &y, has a Hamilton path.

Define what is a planar graph G & define what is the dual of G with respécr
to a planar embedding & of G. -

:Let £ be a planar embedding of a connectéd planar-graph G in which each
- region is bounded by at least 7 edges. Prove that 5q<7(p-2).

[You may use any theorem that was proved in class for Qu.#6, if needed.




Sp}";ﬂ? pr . EA
V -

Qo ldilrens 7:1 7&:1"#2.

TUHETTISE Auﬁ Cemi—palh T <F
‘ (o,,,;o)_,_@ffl £ A
olicksill g0 4 . (us st) —
L :anzﬂ /4-0% s*emz-/:afﬁ(
‘r‘rwj ( 5' d

' s*/zmér - TG ;..g )
o Bed aug semep d(g ) = { Ue KG’) Were. /s an ‘“‘j semepall, A‘mséug N

@) Q@ & or) SRUTA P ' /) a7 Ty .
o .S‘/cmés % e g' 3 =) Va/(zf*j ﬂcll%w TS CFEEE =TT .

, by b A e £
'iéf:z_ b ’ 3 2 3 -
- d ( . 3 2
- = P g
e -PJ Looie B B _ R A
_ Ug Aj-h le, Ff boed+id.f3 fb ﬁh[d;e]
T Minimum PoSTman walks 3 f2 =6 T TZET =G By
| = dé_w h&——?--ﬂ-—>-a’+—§-+-e—?-c—-?~—b+c—'z—ﬁ—>—ﬁ—a-b—?—¢
"té—!f_\-.? ﬁ —#‘de’dk CM.@CIC ‘ t CG }'F_éz' =20 N/ A wmmzé 7

S?menzl: a/’ G—’ re/a/tfe. % ;4(

~ E:lt;z? '"""chi """"" {t 25 DrZZ_




#(a)

e |

S .

B4 ”
BN

b & |
BBl ) 276V 6 < A0 zgg m 2.
= AXNO[A-2)AA) r2A2)+ () = QD[ A=3) +3], t A1)
&) LM F T 0Tk lae a s/aanm;y Fovast 37 & Cloove &
o V@fﬁ'@x U in 1, and de:f;ﬂaf‘& = e 7Dl J#WTHWST’ 7M W’Eyéf

T fﬂ”f ﬁ?esm(T;’ > Now zalsr The—evern {1z VE/‘??gmzém‘fee A

;541-_'624”1‘[ 4222‘”#/“”“4’“ %ﬁ’”ﬂ# /&Ve/z{**&dt?z_mﬁér#-z %ﬂ dx é&‘l?ié‘%z eteremmiomeie

wt G (1’7479« 3) one als a_time . Sach twme we

. Y
e d <. Mfﬂ

Ve mu;z‘ ! joen Feuia Jertrces of diflopent colirs --a,??:‘enww

WE Wil gl an S Tgle i G S Ha laviiiy 7 Il B RGN,

. mrmmam pmf M7 Wa/J: df 5 s & c,/areg{ w’a/é »d‘éféé mt/btdlé’_r
-:an oG an leastonce and is o :W/ésf/)mxéé Gt ényé/ :
A-m'mimum .s"a/érmm w’d/é d‘f& S oa c:/afe.{ mfa/é M/J rnc/uz.de.r ‘

wlex 0Pl oF least once and is af:ma/lePm/Aé 1%7@/!&&7-&

'\/@{'l{rcej_ X&Y. -  MNow uf - p=1, Ten GEK & Ae .em/o/ /m«ZZ 5 a #ﬂm%%n l'
| pd?% o]

 fre ve

. H'SMW

& s xny. qm/é wil g verbices, p=3, ézw_z/ Aor

ir of non- M}agenz’/ vertices X &Y,

offqéc)»f— a&g&) zp,. Yo

" a A’zzm;/?%n c()/cé_

juf/odsf C—r /s a7r704 wﬂg a(e;éc)f-a(ai(y) //>-/ 7@;/ of///amrf Jiéwn—%g@,yf

G So we. Wym:amem psz Lot H be iﬁfe qr@é r)éi‘qme/

ﬂom G

Yy fngﬂ
e

[ly a-dgmq a 7en) Ve/@t 7fH ﬂﬂﬂf cd e:ﬁzm ’U}/ ?l_ gach &/

ritce: /ﬂ 6" 7Z,é’n t!iy (X)'f'd_? (2/) QD /)1'-2 /01'-/ 1§f d//)oﬁ(rs* —j

ﬂ—ﬂa‘(}dcmtr veddices in H. Since B base. /"a.s pH V@fzﬁc‘er ,7‘ o%//w_r

2 -

A Wil H has = /#Lm:ﬁzn cydﬂ C" " Nows ¥ e -rf’mmfe

7’/&2 ‘Vez/

Hent Vi from € el et tamtor pth ot G




{9'(4) ﬁ qrapA G is plangr if we can draw it He plane
- 14 ; 7:“"4‘ ez‘?"—’-" wter J'?CZ’ %C&ﬂlL POSS/ 5/y al’“ 7%@/?‘ emé%'ﬂf: .
_____ Z—Zg_tfi a’u:z/ J-! & w:?ﬁf 7’6’:/:542': {L‘Z‘z eméé//my E s & *mu/?t(--
| &<V£C?5)_ E(’G’“& fw‘Aere V( = Sef' df ﬂ?;xan:‘ mfo 1
w}ucuf‘ & faﬂtzfmns e p/ﬁﬂe and Mo re7xan: Rl & RZ Share e
—— A ?"'[‘?3 é‘” ench eequi é‘% (- 72&2‘ /S jéz(&d/éé/{ J'?/ @QE :

)
é

. @) lel }’ﬁ.wumé:er #fe}/ﬂﬂs /ﬂfd NA/::A é‘ pg{l’i%/dﬂd‘ _/iey_,é_m;A
ﬁ ______ L PE ne, 4 1/9/2[/6&’3 d’ﬂ G‘ émdg = 7724. ;4 eaz/mf’: é/ (; /4/.5‘0 : -

21 43, . ée Z%::z 72 101 d‘?f £ and e@)
| _,o’fg 20!4.2: céouﬁa/zj %n eﬁ/i);- 7 74y gMA ,_,;__

____ So Tr = T AT+ s T (rtemes \
| | < el)re@)+ - +elAr)

: : Fono.- fef/om‘._ - "'
o — 29 because eﬂzé edye 4 G /s 0 al mzﬁ‘f
| el T g z29. Bul 7= s # Z—'P 5&(4{&.&“«2’ 6'— /S .
. Lo fr_ﬂec:lt e ﬂ/ anar uqrd/ﬁé S Euler’s /%z’ﬁd’/‘z/ 71@4&?% ).
..... __Se 7/?1‘2 S 29 . 7941/%4 7p§27 X

5‘?( 7{?—’4‘:' #&Vz@. 54 '7/;7 2\ - EAD




