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# Propahies of _planac graph

VP @ planar graph, with ‘n'vethtces sum of dregrees ot
il Noxhes
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of degrees ot regrons theorem
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In o plepar graph i degree of each regron 15 at
least 'k’ € greater than or <qual to k) s then

m 5 26 e e
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ln o s'ople planar graph: with al ltast +wo edges
degree of each rxgion s greater thap or equal to
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deg-cv> .8

D g1 G 5 a simple onpecked planar graphCuwrth of
teost two <dgesd(apd o hrangled) sthen

rers (2-1v1-4)
loke >
Dk23 ys pot a planar graph.
2) In ks, tramgle cive oyele o odd [fength) eduust:

§o. K& (5 pot @ planar graph.

D kurfowskis thm -
A graph G 5. Don-plenar (#f. G hos.a subgraph
whieh 16 homeomorphic o K& or K88,
Note ? '
Hamso merpbic. gcepbs 7

Two graphs G aod (2’ -are sard te be hemeomer-
phie M each. o} these qraphs cap _be oblarned From.
the same graph. G. by drv/dy'ng some edgu of &

with - mere \erhces . . 3
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D The converse 4 the  above Statement npeed ot be
Frue.

Jearollary T 1) - Ay greph with 4 ot fewer ~echies

A plabaz.

' corollary 12 7 frg graph @ith & o fewer edges
' is plepae.

" Corollary_13) 7 e @mplete graph k6 s plapar i{1.
T onds < g, ’

e nay
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Carollary_ T4 The @mplete  brparkte qraph Kmin' e
| phnas it Mmc2 oy nta.
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ollary. 1:9?The s'mple repplanar graph @ith minpe

of vethces §6 “the compleke graph ks

wollary 12407 The simple pon- planar groph with min. P
of wexkices s 313 Coomplete biparkite graph),

2 Poly pedral _Graph 2

nar
A simple Cann ecked “graph i called a "polybedrat
graph" t

|Tegows = 8 VEE.
The following inequolih'es must hold good .= )

i) 8Vl 5 2€],

i) BRl 5 R18f
3

I Lep G be o connecked planar geaph corth =€ veches,
80 edges. Fnd bo.of boupded regions 10 (& s ?

7 py . Bulers Formula,
INI+ Rl = tBL$?

S okt |Rl= 6O+R L RI=8T.

01 these. 3T rylons,we bove one wboumnded rgion
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/o graph.

= By cum of degrees b Nehces fom,
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Ro(3)= g1y - [16 - 80
By Bulers  fomula,
VIRl = (El¢2
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G Leb G be a cenpected plapar groph with 36 regions
and degree I each reglon s 6 |Yi=? ;

by sum of degrees ol regions rule,
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§¢85 = 2 MEI

S 1Bl = (o5

By Eulers fermula,
No of veckices (V12 t Mo ot regions ¢ 17P ,
= 241E!

(V= QHE(- IR = %A 8Eia
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By sum of degrees o regung,
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‘
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TP G q ermple conpecked planar graph . then
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the Blowing rsfare hae

and Il regropa-
edges “does ot exrsh

eulers formula,

pelyhedral graph wity 30 edges apd. 1

regions exrst Then by ewlers formqla,
El 9

1

By thm 8.1, for polybedral 9raph, the Tolf.

must

VUl =

N1

hold good.
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By Fulers formelas
Iv1 gl s TELERL
Aut Uy 1R

8% 9
rt s pot Poser‘bu.
Lour assumphon IS pot Fu e,
S euch a groph dows Pof exsst

%2 yg prue. 12¢ polybedral graph wrty T edges

.does Dot ewst-
19 Lot G be a simple hopplapar graph with min.pe -
of wechcer v then & has w2
)

a) 5 njechicas , 9 edges : ©
¥) 5 verhices. 1o edges Lol . 2.
©) 6 \ehtes, §edges. .

9) 4 wehces, 8 edges. L 5 . .
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The simple Popplanar graph crth mm. po. of
vehces  ie K§ and K bay & Vechtes and 10 edgas.

% Let G be a S'mple ponplapar graph @b min-po.
edges, then O has

@) 5\v , 9E
b 5V, (o€
@ 6y, 3k - (2,

D gy, gE.

;7 The simple ndplanar graph -wo1th X5 of adges 15 ksis
k33 has 6 Vehces apd ¢ edges.
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Colorings. 7
\/ilge_x_ coyon'néA”
Ap aseTgnment. of wlors o Hoe wvechces of the graph |

& 5o that no two .adjacent \echces have Same oz
{8 called s " vertex Lelonng of G"

& —C ot

R,.

o P b
&

chrom ahc _pumber of a Qraph ™

The mio-_po: of colors reqd: tor vextew colonng of grap'y
‘@ s called “chromalio pumbet of G and ¥ depofec
by Kew.

chromahie o of G2l ({f G 1 a pall graph 5

5§ G s not a pull groph, then ¢hremalre po-t G
e T

groph ‘G (s sard fo e p-colorobles 4 there (s & Veted
tadfed  cotrng that uses of most D-colars: be. L)




x by Pljjd, graph does not peed more  thap 4 tolors 339
for vesten- coloming 30 thaf o fwo adgacent Veehtw
heAre same  eolot- 22110013

#  Four- color theorem >

P L

e, XCB <4

The above thm s valrd for 'mryw,, g [ Pearon-
:vlowng" el so. EJC

Two tegions oxe gard toChssign,

Colors o He redions
. b adgac

be ‘adjacent if Hweé hove | @ graph So that mo fwao 1< grons
@ camman edge. bave seme: color-)

) (€ o upper limik of
# Welch- Pomels _Algonthm. 7 chromakre. numbe«)

)

BD(This algothm 1t wsed For "\Mu(e'!,-a/an'oa )
: !

:’)A}v«nqe veehites o Hhe debcmolr'ﬂg otder of Hhesy
71?3'(!“ . &
3

) Lypgel




- 940

Tt hwo lore more Vechcws have same degree fthen
arrange  these Vechtes o alphobehical | pumencal otden.

) Assign colors fo the Vetheas (o the above ordez, 50
thot po two odjacent vechices have same coloe-

8-t The chromah'c pumber of kp= 9 5
vayp o pot o Lol dy [ o]
L3 N
e Cemery wvecdex 16 adjocent o wer
b € ofber \reztex. in Complete graph.)’
q P . &

= chromahic number -is N for complete graph.

[>ekn 0] )
)
T2 The Momabe noof @ complete  biportite groph' kKmn

(No fowo Vexhces o the somE
group are adjocent- So, one
color for each group).

b
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The  chromahc pumber of a hee™wrth ' Verfrces
50
E\Auﬂ free cap be represented as o piparkife
greph  and chromohe number of e brpottte groph
N is
o) Y
o o o Xer) = 2.
> % S
) & G /e (3
X .
Bl @ ooa aen b with 'p' s GEned) o
G has Yclre grap P vexrh'ces 0d
T Tpo cyeles of odd length sthen what s the ehromoh'c
J.no-of . ¢
)
T
’ G bas no cycles of odd length. Thots why G s
; o Tbiparkite graph’ C by fhem)
) Ko = 2.
5 —
5. chremakie. numbes of a wydlée qroph Cn ( nrs)
s what ¢
) 02 4y v{)ﬂ>°-Ln/QI+Q, d) n—:z'[hﬂ+r
ey 4 =

)

for even po of vechces 2 Colors peeded,

’Ivor 0dd o o \erhces T 3 colors needed,
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7 W CD7a)Y
§.6. what s ehromoaho po. of wheel graph () i
va) n»a-["’/{l%&

® p- 2 PJ«W
2

e) 4
d) 3-
& KCu) P=tise even = 4.
>
=

" WL‘ 8

N=o0dde= 5
G'* e, il
[}
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Co7 ).
g6 what rs ehromaho mo. of wheel graph Yp £°7 7

Va) o- (’7/{] ;’Li

b p- 2 L‘%J+q

& K Cy) P=uise even = 4.

& p B
V xCwp) (pmodd) = 8
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1M Chromahic no. o 4 sfar

=
o——

il 1

A etar groph “cap be represented as a biporhfe
graph. of Ky ,p-. '

) & Xca) = 9
~ —_

star groph

1/"‘3' thromoho  po. of {he graph  given below, =

. APplYtng  Wech- Powels algem

xee) <2 -0

groph  wrtb D verhices (N33



G s pet o pull gropb
P o L o XGRSO

From @ and ©. KCa) =9~’

83 ohrorahc Do of the graph shown beow s
o
@

Ree) 25 -

Purt ther , we have 3 mumal{(uj adjacent Vech'ces
Aod also they form @ wycle @F odd lemgth

L e tequite mifo 3 colors:
x(w 73 - @
Prom O and @,

now = 7

¢

tacdt




# Bvery 2-colorable Qraph s biparkite graph. 9y¥

819 Chnmahc Do of e groph shown lelow,
= a
veelex | b c q 2 a
\ wior, | & Pa iyt || e
//’R e Ot !
-

) Ca 24 - ®.

Fuckher, we have Four

{b.cd,e}

LX) 24— @

mutaolly adyacent vexhees

from @ opd @,

) XCa) =4,
“" Por the groph Shown below,
)
omplehe graph e g

ky, ~S S q

& odd lengtb oyde.

a plapar groph becouse we

cap  draw
Plo  cpessovens:
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%, by four-color thm.

Xcewyzu® =0

Furtber , we

$aretigt

3 ) w4~ O,

from @ aund @,

bave four ‘mutuan adgacent othces
'Fww)mg complete graph K—L‘:

oK Cry = 9.

12 ehromaho
[

pumber ©of the. groph shewn below &}

(G s a eyelie graph 1 whith oau ‘rbf\r‘
eyeles are of even lengfh-)

6o, Kll)=2: )

& ho odd lengt ujeler
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& hos a wee of lergth &

Xt 79 ~@

Q(LJ wefeb- powel’s

Kle) =9

dlgom, 3 fﬂ/av—:'f:g 1’5 possible.

4.

Whot is chrombh'c po. of graph shown bejow. Z

G hes eycles of [epgib '3,
\" e - R&) %23 -O.
«

G is a planar graph

"By UYrwlor thm,
Xt <y -,

Xl = 4




Xcw <5 - B

9
L chromohie pumber o fhe graph shown below ¢ \

G has cycies of odd . [yt ol )
s 73 — @ L
8-

w‘on‘ng ‘s possible

SR =3 .
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'8.16: chromobc po. of fthe graph  shown below. €
e groph bas po ujeles o odd (eush

L) =2

16 @ biperk'te graph.)

,

8- chromalic po. 4 the groph  shown beloco 7
(23

8

The gropbh s a plomar graph
Koy £ ¢

LU b gjdes of odd leughh

4 S X 23-

3- eolonng  1e  pocsible

Yl = 3
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9.16. Chromobc po. of the graph  shown below. €

LGy =2

Clt 16 a brportite groph.)

Y,
319 chromah'c po. & the groph  ehown belows ¢
23
8

The groph is a plomar
Koy £ ¢

! LU b gjdes of odd leughh

)R .

) T X 23

2 . 3 N N -

; ~4o\an0<7 re possible

Klé = 3

e graph bas po ueles of ogd

leugh

graph



