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N5 G 91 nylhend-samnsana lunuidedazuansin nawludflaannmsavyneeniny
wasiean 31w 1 90 vunslauy WJunsmlend-sennsyya
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Abstract

An edge-odd graceful labeling of a graph G with q edges is a bijection f from the
set of edges of the graph to the set {1, 3, 5, ..., 20 —1} such that each vertex is assigned
the sum of labels of all edges incident to it modulo 2q and the resulting vertex labels
must be distinct. A graph G is called an edge-odd graceful graph if it admits an edge-odd
graceful labeling f . In this paper, we show that the new graphs obtained by deleting a
pendant vertex of the comb graph are edge-odd graceful graphs.
Keywords: Edge-odd graceful graph, Vertex deletion, Comb graph

1. uni
nsmdningades G=(V(G),E(G)) Ussneuranininreaeen V(G) ddlaidu
e wazsvendudon E(G) Fuduwmvesghiiduduiuresanndniiunndsiulu V (G)
WeanuazmnIzlguwuns i G =(V(G),E(G)) smens G dmiuanuen U waz v
Jugaeealunsl G uwavdudon e WoussninNgauen U uazgngen v aiT8ulnunig
e=uv 851 G f31wugegen p 0 wdRBRsuLumEdydnwal [V(G)|=p ons
A o vy oA v Y = v o W ¢ v I3
G Idnnududey g Wy winaslsuwmumeddnual |[E(G)=q in9agen u way v 10y
awentuni G uar e=uv Wududeulunsm G wdvena1i
1) 9ngen U Usedn (adjacent) Nugneen v
2) Wuleu e nIgnU (incident) fugawen U (MS03AgeA V) ULaznd1vil Ingen U
(M33neRn V) Nsznuiulduden e
3) ULl e LWeNqALen U WAznLen v
4) 9azen U waz v [ugngeaUaevenduiion e
a a A o 1% dll d‘ [ o [
An3 (degree) vasgagan v tunsil G Aednunududouninsenuiugaeen v dusugn

Aaa o = l s y oA a Y]
gaANUANT 1 LL38N3N QWSSWLWULLWUW (pendant vertex) LaULEZj@NV]ﬂ35V|UﬂUq®EJ@@
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WULALA 158077 T aunULAUA (pendant edge) AWUALA U =V,,V,,V,,...,v, =v Tu
9080AT8INT N G AT Vv, We k=0,12,...,n-1 Jududenduiougasen v, uay
08 v, ,, NI G 3D (path) :Ngaeen v, wazangen v, unsvl G fie S1dudnfiag

AGUAUYDIPALDALATLAUTDN Vg, VgVy, Vy, ViVy, Vg, o V1, Vi gVys Vi, D99AEOANNIAMUEIAY

1 Vn1s

ADILANAINU

v '
(% a a

dmsugasen U waz v Tunsm G a1I0EUAUINTALON U LasAUAnTIInLan V kan

q

a N

IS a v [ [ & a Y adad v ! !
Weuwnudtaledadnwyal 30 u—v 01838 u-v lunsl G wdI3Ena1IIN agen U
Wauled (connect) fURABDA v 138NA1371 IA80A U War Jauen v Weulusiu d1qauen
g03gala o lunswl G Wwenleaiu udazisennsvl G 31 nswlewles (connected graph)
Walunsl G AeddnTgreensusuwazasendugaiitidugasenieniu alunsi G
(cycle in the graph G) Ae3aUnlunsw G
nsaulyl (tree) Aonsidaulosunazlydaslunsad ns1W3d (path graph) AonsIw
Wanlgaiyneanurazyalunsidaniegaunfiane 2 nsWidviyneendiuiu n 9a
N oy oA ° o ~ v v v ¢ a ¢
il ouduiu n—1 1w Weuunusedydnewal P, nsmuuuuiysal (complete
graph) fensmifigasenaasgata o Assiulunsiiugeeenyszdniu Weuwnunsinwuy
Usysalfidaneen n aasedyanual K, n31mlauyd (comb graph) Aensiniasielae

[ (% L3

NsweNdazyneenveIngvil P, medusumuwaud Weuwnunsmlandmedyanyel

P oK, ssdunswilauy P, oK, @unsduld

107 IRV VARVARIRY

n

a o ° v  w aa <
WJugaeeafiSesanuiurenswid P, uwaz u,U,,Us,...,U, 10U
NLOATUTDUTUINLDN Vy, Vs, Vs, .., V, AINEIAU NTANY P, O K| Uainasiagud 1.1

L1 U3 U3 Va Vp-1 Vn

U, Uz Uz Uy Upn—1 Uy

a

U7 1.1 asllesd P, OK,

dmiugngen u lunsim G N3 G—u nunediansivl G Nlauqngen U Lazauy

WU INaTensENUiuIngen U
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dwfunsidenles G ATdwdensiuin g W¥u nsidu (abeling vuns G Ao
nstwuadeliaaeen iaduiden vieaaeesuaziduionvonsn 6 meldideuled
AU Rosa [8] IAuldusuuIAnnISAIAUNSINE 8N N1SAAU —3 (8 — labeling) Moxn
Golomb [5] laisenn1smiuaenanain maffiuinseua (graceful labeling) Ineiiugneenly
A5l G desrunwduiiwanarsiuniely {0,1 2, ..., g} wazdfududonlunsi G

gredruufuuiniiuansneiuly {1 2, 3, ..., g} Fansirududeuunasidu AorduyTal
vosnariaveInIsiifugasenduiunsentaevesduifentu fdnidevarevinulddnw
nmsAnunseyavesns i G iy Cattell [3] ﬁﬂﬂ’m’liﬁ’lﬁlmﬂi‘?ﬁdaUUﬂiWW%ﬂﬂgﬁﬂ%ﬂ%ﬁ WA
ymsinduinsealuguiuuiludmiuns i P, Kaneria uay Az [6] léAnwinisiaiy
inseauunswlmiflsiainnsdudiunsuunsas (cycle graph) uaznmsdndiunisuunsvaes
d1u3ysal (complete bipartite graph) Boxwala Uae Vashishta [2] @nwin1sifduinsawauun
sllvailgnslnlasrsanmsaniiunisuunsiviie Koh wagauy [7] Anwinisiiduinsewa
vunswilyaifldanmaideunsmuuuuiysal nswing uwaznswha Aams uazae [1] l9@nw
miﬁwﬁ’umiszjﬂdaiuu%wmiﬁ'}%wam%maqm’]w%ﬁ wazlu A.A. 2009 Solairaju wag Chithra
[12] lddnauenwifanisidunsmkuulnaiiseonin nsmiduiend-sennsaila (edge-odd

graceful labeling) Fal

unlignn 1.1 Amualingnl G Sduden q>0 W odlfedduidududendaduileidu
wilseaniionds f1E(G) >{L 3,5 ..., 29 -1} wazilanduriiuyauen
f:V(G)—{0,1 2, ..., 20 -1} T mualay

fr(v)= > f(uv)(mod2q)

uveE(G)

dmsugaven U NnATUTEIRdUgAEen v tunsidl G uasnadnsvedn1sniulnganded
wansinaiu udsen f 3nsiidulend-seanseylavensvl G uaziSenns G wiey

é’wmsﬁﬁmamé—aammswﬁla f dﬁﬂiﬁWLamﬁ-aamﬂww“a (edge-odd graceful graph)

Solairaju wag Chithra [12] lauansinnsvauldigenuuu (hoffman tree) n5ansulauy

P, O K, nswiluams (bistar) B, n51w N—Tluam$ (n-bistar) (K, :2) fimsiiuiend-

n,n

o (%

gaAnITYa HINITemmguinivivagvinuladnwinisiiulend-sennsenavensv 1wy
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Singhun [10] lauansinsinasae W

n+l

o n 1Wudwaug Innsiifuiend-seninseya
Tirasuwanwasee [14] lakaniadnnsmageuiduiinisniiiuiend-sennsena Seoud wag
Salim [9] Ifuansinnsivisde W, iile n=1 2, 3 (mod 4) #n1sifiutend-oonnIea
Daoud [4] lauane31ns1nsuady (fiendship graph) ns19eds (helm graph) ns1miiu
(web graph) n31wsiutdaunly (double fan) dn1sinAulend-eannseya Solairaju Lavane
[11] lfuansinnsn P, +P, 1fle m=2,3,4,5,6 finsirfuiend-seninsuya Tamilarasan
wazAng [13] louanadinsandiuaiiag (dutch windmil) DI uag DJ wagnsivliwefd
aswannes (crcular ladder) CL, dnsinfulend-oannseya
dmsulunuidedazadranslvddrensdiiunsmmguinnndensavgagen
ukaudoen $1uru 1 9 vunssllend P, oK, Sansmlmisznaudie 1) miaugagen
wukaud u vunsland POK, asldnsllng G=P, 0K, -y, 2) N15auyngen
wuuaud o, vunslend P oK, agldnsilud G=P oK, -u, ndsainiumn
nsfuiend-soainseyaluguuuuiiluveansinlva wienfigatinmsiiduilendu

o % 6 1
mamm‘uLam—aammwjmmﬂiwwmm

2. NM3MuleAl-vaANITYa

MmNy IBiLiummamguinsvkiteairsnsln lnensaugngeninuuaudosn
1 1 30 vunsleud P, OK, wagmmsinduend-seanseiadmiunsinlval vinli
lovguaunlni 2 ngqugun

ngufunusnazuansitns il G =P, O K, —u, fassainnisaugneennuuaud U,

vunsmlauy P, oK, \unsiiend-eannseya d1081an519 G =P, O K, —U, WanIns

a
Un 2.1
Vq V2 U3 V4 Us Ve vy Vg Vo
Uy Uz Uy Usg Ug 2% Ug Ug

gﬂﬁ 2109 G=ROK, -y
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nguiiun 2.1 N5 G =P, 0K, —u, {Junsvend-eeninsaia

a 4 14 <y A a °o v v ad
UNWEIU IRV ANY, WWUengenvsesaInunuueans1win P, wag u,,u,,U,,..., U,

n

L'fluﬁ;ﬂaamwuLmuﬁﬁﬁauﬁ’uqmaam VAR VAR VAN VAR L ok i

agleidunugagenvens G=P, 0K, -u, fs |V (G)=2n-1 uazsuududeuves

nsm G Ao q=|E(G)[=2n-2

Amuanisninu f:E(G) —{1, 3,5, ..., 20—1=4n-5} i
f(uv,)=2i-3 dmivi=234,..,n

f(vv,)=4n-2i-3 dwmiui=123 ..,n-1
dolUasuansin f Huilsidunieienis

nsl 1 aunld f(uv)=fuy,) doi=2,34,..,nusz j=2,34,...,n

aglein 2i-3=2j-3 futlu i= j Wufe uy, =u,y,

3t 2 @l f(vv,,)=f(v,v.,) de i=123 .., n-lusg j=123 .., n-1

in=ViVia

9zlid1 4n—2i-3=4n-2j -3 My i= j Uufe vV
nstd 3 aundld f(uy)=f(vv,) Wo i=234 .., nuaz j=1,23 ...,n-1
Alein 2i—-3=4n—-2j—3 felu i+ j=2n

WAlllosa1n i <n wag j<n-1 bAAevedaugs

tufe f(uv) = f(v,vy,,) visemsiiu f vismauu {uy, | i=2,3, 4, ..., n} unnsnaniy

jl
nsffy f saveuy {(vvia| =123, ..., n-1
9 3 nsdl aglddn £ Huileifuniletends
oy G SSnnududen 2n—2 1y wazswufuvinfiddulitududend
2n—2 s waran f Juiteitunilstends dafuaglann f Duileiturhis
nn1sAmUAn1sAInu f aglanisaidu f7:V(G) »{0,1 2, ..., 2q—1=4n-5}
9t
f*(u) = f(uv,)(mod 4n—4)=(2i-3)(mod 4n-4)=2i-3 dmiu i=2,3,4,...,n
f*(v,) = f(vv,)(mod 4n—4) =(4n—2(1)—3)(mod 4n—4) =4n-5
frv) =(fFviv)+ f(vv,)+ f(uy))(mod 4n—4)
=((4n—2(i—1)-3)+(4n—2i-3)+(2i—-3))(mod 4n—4)
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=4n-2i-3 dwmv i=2,3,...,n-1
f7(v,)=(fuVv,)+ f(v,v,))(mod 4n—4)
((2n—-3)+(4n—-2(n-1)-3))(mod 4n—4)
0

thifte
{f7)]i=234,..,n}={2i-3]i=234,.,n}={135,..,2n-3}
{f7(w)]i=123 ..., n-1}={4n-2i-3|i=1,23,...,n-1}
={4n-5,4n-7,4n-9, .., 2n+3, 2n+1, 2n-1}

[

seluazuansiimsii £ Duiledtunilsdontds fadl

nsdl 1 asm@lk fr(u)=f"(u) W0 i=234,..,nuar j=2,34,..,n

9l 2i-3=2j-3 sy i= | Tude U =U,

sl 2 anndld £1(v)=f7(v)) dloi=2,34,...,n-1uaz j=2,3,4,...,n-1
9211 4n—2i—3=4n—-2j -3 s i= j thite v, =V,

nsdl 3 awndlk fr(u)=f"(v,) Wo i=2,34,..,nuaz j=2,34,..,n-1

92l 2i—3=4n—2j-3 dafu i+ j=2n

wikiledn1n i <n war j<n-19lHlén 2n=i+ j<2n-1 liAadedauds

Fodu f(u) = fr(v,) tufemsiiu £+ samauy {u|i=2,34,....n} unndwriy
nsffy £ stanuauy {vi]i=2,34,.,n-1}

N3l 4 el fru)=Ff"(v) de i=22314 ..n

v - U gj - 3 a ¥ % Y o -
aglen 21—3=0 f9tid i :E NRVBVALEINUNITANUR 1=2, 3,4, ..., N

o
Y

adu fru)=fr(v) Tufensiifu f* enuauy {ui |i=2,34,.., n} WANFINAU
nmsinu 1 ouu {v }

N3l 5 Ay f(v)=f*(v,) o i=234,...,n-1

v « v & 3 . a Y o v d .
7\]31@'3'] 4n—-21—-3=0 Asuu 2n—E:| Lﬂ@sUaﬂJWLLENLﬁ@QQ']ﬂ 1=2,3,4,...,n-1

gty fr(v) = f7(v,) TuRensiaiu f* veuauy {vi |i=2,34, .., n—l} LANKY

AunisAinu £ v {v }
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Tuiueaeaiunsd 4 way nsdl 5 awisauanslainnisiidu 7 vy {v,} wanaedu

msiiu £ aneuu {v, [ =23 4, ..., n-1} uagmsiiu 7 vu {u} unndreiu
msiiu f Wemmevu {u, [i=2,3,4,..,n}

wsngaziunsidugasen i luilsidunilsdeniia vivbiladnnsiiugneenunnsng
fiu datunsiidu f dunisinduend-sennsyiavensin G =P, O K, —u, tufe n3 1w
G =P, 0K, —u, {unsiiiuiend-sennseia O
A28819 2.1 N13A1iutend-eannseiavens i G=P, 0K, —u, ngldnisiiiuiend-

DEANTYYA MUNGURUN 2.1 UaAAIFUTN 2.2

3 2121 19 19 17 17 0

|

15
15

Do

31 31 29 29 27 27 25 25 23

1 3 7 9 3

5 11 13

JUN 2.2 n9 G =P, O K, —u, wiaun1siiuiend-eeninseila

nouundaliazuansiins il G =P O K, —U, §9@5199INN150URL0ANULAUA

u, vunsmland P, O K, Junsimiend-eannseya dreg19ns1ndsadaninnisaugneen

wukaud U, vunsileud P OK, wanadaguin 2.3

U4 U, U3 V4 Vs Ve 1% Vg Vo
Uuq Uus Uy Usg Ug (244 Ug Ug

U7 2.3 nsl B, OK, —u,
wudnsmiuend-saansenalunguuni 2.1 lawnsaldiunsml G=P, 0K, —u, a
AatwsfemInNIsitiulend-esannsgad sy G=P 0K, —u, nifadudmauiun
moluil
nguiun 2.2 N5 G =P, O K, —u, Junsuend-sennsyila
unwgad I v,v,,v,,...,v, 1ugngendiSesdiduiuveansia P, uag

Uy, Uy, Uy, U, ., U, 1 U8 0nmuuaudfiuseBaiu v, vy, V,, Vs, ..., V, SIU86U
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sgladnuiugauenveinsml G=P, oK, —u, fie |[V(G)|=2n-1 wazsuududon fe
q=|E(G)|=2n-2
Amuanisinu f:E(G) —{1 3,5, ..., 2g—1=4n-5} $9id
f(vyy,)=1
f(uyv)=2n+1
nstd N uduaug
f(uyv,)=4n-5
f(uv,)=2n+2i-3 dwmsui=4,6,8...,n-2
f(uv)=2n+2i-7 dmwmiui=357,...,n-1
f(vv,,)=2n-2i+1 dmiui=234,...,n-1
n3d n Wuduaud
f(uyv,)=4n-7
f(uv,)=2n+2i-3 dwmsui=4,6,8,...,n-1
f(uv,)=2n+2i-7 dmiui=357,...,n-2
f(vv,,)=2n-2i+1 dmiu i=234,...,n-1

[

sellazuanin f (DuileiFunilstonds dei

nsal 1 @Al f(vv,,) = f(v,v,.,) deoi=234,..,n-lusz j=234 .. n-1
agléin 2n—2i+1=2n—-2j+1 fufu i = j dudle vy, =V,V;,

ndl 2 aundld f(uv)=fuyv,) e i udaug d9 3<i<n—luay j 1udoug
§13<j<n-1

aléin 2n+2i-3=2n+2j-3 dwdu i = j tufle uv, =u,V,

3l 3 aundld f(uy)=f(uyv,) dle i WJuduaud 9 3<i<n-1uay j WJuswoud
F13<j<n-1

9ldin 2n+2i—7=2n+2j—7 dau i=j Tude UV, =U,V,

sl 4 auudlvi f(uy)=f(uyv,) e i 1udwoug 35 3<i<n-1uaz j 1dudwoud
§13<j<n-1

91§ 2n+2i—3=2n+2j—7 dau j—i=2
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Weann i Wudwawg wag | 10udnaud Jaduldldlad j-i=2

dufe f(uv)= f(uy,) wiensiidu f amuavu {uy |3<i<n-1} uansieiu
o ¥ . & o ] . @ o a

d@1m3u i wuiwiua ez i LuIuIun

N3l 5 auudll f(vv,,)=f(uyv,) We i=234, ..., n-1uaz j (Judwiud 3
3<j<n-1

Gy 2n—2i+1=2n+2j-7 ¥lAldan j+i=4 umieswin i=2 3 4,..., n—1 uas

j=3,57,...,n=2 ynlilein j+i>4 \Andetauds

'
&

uAe f(vv,)= fuy) wfensady f W InUAUL {vv.,|i=234, ., n-1}
wansng fumsiiu f vavuauy {uy, | ] Judwoud 89 3< j<n-1}
nsdl 6 auualyl f(vv.,)=f(uv,) Mo i=234,.,n-1uaz j 1dusiuiug 3
3<j<n-2

alaan 2n—2i+1=2n+2j-3 et j+i=2 wivileewn =234 ..., n—1 uas
j=4,6,8, ...,n=2 alei j+i>2 indatauds

Wufe f(vy,,)= f(uy,) wienisaany f I UAUL {vv,|i=234, ., n-1}
wansng fumsiidu f euauu {uyv, | j Duduiug F13<j<n-1}

3l 7 auwdly f(vy,) = f(vy,,) o i=234, ..., n-1

2wl 1=2n—2i+1 fafu 0=2n—2i ude 2n=2i

wiilesan i=2, 3, 4, ..., n—1 vliAndedauds

tufe f,)# f(vy,,) Wo i=2 3 4, ..., n—1 viemsifu f vu {vy,} wnndedu
Mty T ranuauy {vv,,|i=234,.,n-1}

Tuihueaeaiunsdl 7 amnsauansledn nsdidu fuu {uv} wandnedunisadu
WanuAUY {vivi+l|i=2, 3,4,.., n—l} msnnu fouu {uv} Wi n Lﬁuﬁi’m'gu@j
wanaefun1siaty f Wanuauy {vvi,[i=234, ..., n-1} uazmsiidu f vu
{uv}dle n Wusuiud unndafunnsiidu | HaaeUY {vv,,]i=234, .., n-1}
n3til 8 Al f(vy,) = f(uv.) e i udaue g1 3<i<n-1

ke 1=2n+2i—3 ¢9tu 2=n+i wtdeaa1n 3<i <n—1 B lmindatnue
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Tufe f(vyv,)= f(uy,) o i Juduaug F9 3<i<n-1wiemsidu f vy {yy}
uanenafunistiu f simuauy {uv || \Wudoug 35 3<i<n-13

luusuieadunsdl 8 awnsauandladn nsidu T uw {uyv} wainddunisindu f
WanuaUL {uv,|i=4,6,8,...,n-2} n1sidu f vu {uv} e n dusunug
LAnANRUANSAITY T stanuau {uivi |i=4,6,8 ..., n—2} way nsninu f ouu
{uv } e n udwod usnsrstunisiiu f AUy {uv,|i=4,6,8..,n-2}

a1n f(vyy,)=1 f(uy)=2n+1 f(uyv,)=4n-5 e N Wudiuaug uas
f(uv,)=4n—7 e n Woidudiud asdfiniinisidu f uANAS U AU LR
RAZTARTAVAY

& o w [ & v =~ =
wszazdun1smau fidunendunilenoniy

'
a o w

flesnnnsw G Sdudeusiuau 2n—2 W wazdunuduuinfimsulitududond
2n—-2 i wazann f Juiledfuniionis sy £ Huiledduind
PnmsAmuanisiiu faglanisiidu £7:V(G) —»{0,1, 2, ..., 2qg-1=4n-5}
el
f*(u) = f(uv,)(mod 4n—4)=2n+1
fr(v) =(f(uv)+ f(vy,))(mod 4n—4)=((2n+1) +1)(mod 4n—4)=2n+2
f7(v,) =(f(vv,)+ f(v,v;))(mod 4n—4) =(1+(2n—-3))(mod 4n—4) =2n-2
dmsu n Gusnud avld
f*(u,) = f(u,v,)(mod 4n—4)=4n—-7
fr(v,)=(f(v,v,)+ f(uyv,))(mod 4n—4)=(3+(4n-7))(mod 4n—-4)=0
dwmsu n Wudwaug gl
f*(u,) = f(u,v,)(mod 4n—4)=4n-5
fr(v,)=(f(v, )+ f(u,v,))(mod 4n—4) =(3+(4n-5))(mod 4n—4) =2
dwmsu 3<i<n-1 agla
o i uduaug
f*(u;) = f(uv,)(mod 4n—4)=2n+2i-3
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frv) =(f(viv)+ (v, + F(uy,))(mod 4n—4)
=((2n+2(i-1)+1) +(2n+2i+1) +(2n+2i—3))(mod 4n—-4)
=2n-2i+5
o i Wudnoud
f*(u;) = f(uv;)(mod 4n—4)=2n+2i-7
f7(vi) = (f(viv) + F(vvi,) + f(u,v,))(mod 4n—4)
=((2n-2(i-1)+1)+(2n—-2i+1)+(2n+2i-7))(mod 4n—4)
=2n-2i+1
nnsmivgagen 1 9zl
e n Wuduaud
{f7(u)]i=4,6,8 ..,n-1}={2n+5,2n+9,2n+13,..., 4n-9, 4n—5}
{f*(vi)|i:4,6,8 1} {2n 3,2n—7,2n—11,...,11,7}
{f7(u)]i=857 ..,n-2}={2n-1 2n+3,2n+7,..., 4n-15, 4n—11}
{f7(v)|i=357,..,n-2}={2n-52n-9,2n-13,...,9,5}
o n Budoug
{f7(u)]1=4,6,8 ...,n-2}={2n+52n+9,2n+13, ., 4n-11, 4n—7}
{f7(v)|i=4,6,8,..n-2}={2n-3 2n-7,2n-11, ..,13 9}
{f7(u)]1=857 .,n-1}={2n-12n+3 2n+7, ., 4n-13, 4n-9}
{t7(%)|i=857,..,n-1}={2n-52n-9,2n-13, .., 7,3}

sallazuansinmsmiu f Juilsidunilesenils

3l 1 aunlyd £1(u) = f7(u;) e i Judwig ¥ 3<i<n-luaz j Juduiug
3<j<n-1

aglein 2n+2i-3=2n+2j-3 sy i = j TuAe U =u,

3l 2wl £1(u) = f7(u;) e i Judwmd & 3<i<n-luaz j Juduiud &
3<j<n-1

wledn 2n+2i-7=2n+2j-7 fudu i=j fdufe u =u,

n3fl 3 el f7(v)=f"(v;) We i Wudniug 3¢ 3<i<n-1uay j Wudwiug 4
3<j<n-1
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91§ 2n—2i+5=2n—2j+5 futy i = j Tuie v, =V,

nsdl 4 aundli £ (v)=f7(v,) dlo i Wudwnud §1 3<i<n—1uay j Jusuiud 3
3<j<n-1

921§ 2n—2i+1=2n—2j+1 faiu i= | Tude v, =V,

nsdl 5 aundld 7 (u)=f"(u,) o i 1uduoug 39 3<i<n-1uay j Wudnnud
3<j<n-1

91§ 2n+2i—3=2n+2j—7 Fafu j—i=2

wilesan i udwoug uaz | Hudhwud ilnandedauds

ot fr(u) = f7(u)) Tufemsiiiu £+ Hanuauuy {u, | i Duduaue F93<i<n-1}
wansnafunsii £ sanauy {u; 1] WHuduaud 393< j<n-1}

nsdl 6 aundld f7(u)=f"(v,) o i iuduoug 9 3<i<n-1uay j Wudnoug e
3<j<n-1

91§ 2n+2i—3=2n—-2j+5 fatu i+ j=4

Wikilednn 4<i uay 4< j lnAndedauds

Fat fr(u) = 7(v;) Tufemsiiu f* Wauauy {u, | i Juduaug F33<i<n-1}
wansnafumsii £ anauuy {vl] Lﬁuﬁﬁuauﬁﬁa 3<j<n-1}

nsdl 7 andld o (u)=f"(v,) o i iudunug 9 3<i<n-1uay j Wudnoud e
3<j<n-1

91§ 2n+2i—3=2n—2j+1 fefu i+ j=2

uiliesann i Wudwug ey | Wudud shliAndedauds

oty fr(u) = 7 (v;) tufensiiu f* Wauauy {u; i Wudnnue F33<i<n-1}
wansnsfumsiIAy f* avuauy {vl] Judwoud 9 3< j<n-1}

nsdl 8 audld f7(u)=f"(v,) o i iudunud 39 3<i<n-1uay j Wudwoug e
3<j<n-1

91§ 2n+2i—7=2n-2j+5 Fatu i+ =6

'
=

Wesan i Wudaug waz | 1 udnud viliAndedauds

asuu 7)== £7(v)) TuRemsfaiu f° anuauy {u.|i Husuaud 89 3<i< n—1}

uwaneiafunisiniu f wauy {v, | j 0uduiuge 3< j<n-1}
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3l 9 annlyl fr(u)=f7(v,) o i Judwmd ¥ 3<i<n-luaz j Juduiud
3<j<n-1
wliin 2n+2i—-7=2n-2j+1 AU i+ j=4

Y v 14

wiidesn i>3 way j>3 WiliAadedaud
oy fr(u) = 7 (v;) Hufonsindu £+ Famauu {u;]i Jusunud 89 3<i<n-1}
wansnafunsiiy £ fanuauu {vl] Judruaud 39 3< j<n-1}
nsdl 10 @l f7(v)=f*(v;) e i Wudtuoug e 3<i<n-luay j Judwoud
F13<j<n-1
92l 2n—2i+5=2n—2j+1 feidu i— j=2
wiiosann i udwoug wae | Hughuaud ilnandedauds
Fariy frv) = f7(v)) Jufenisiiu £ soauauy {v,|i Wudniug Fe3<i<n-1}
wansnafumsiiu £ samauu {v; 1] Judruaud 393< j<n-1}
N3l 11 audlv £ (u) =" (v) Wlo i \udwaug Fa3<i<n-1
92§40 2n+1=2n—2i+5 Feifu 1=5-2i
dlosan 3<i<n-1 vhliAsdedauds
Fardu fr(u)=f(v) Hudenisiidu £+ uu {v,} wanenedunisiany fF HauAUL
{v, i Wudoug 83 3<i<n-1}

Tuueadeatunsdl 11 awnsouandlddn madidu £+ danuauu v, | i Hudruug
89 3<i<n-1} unnenefunisiadu f avunuy {u,, v, v,, U, v. } wagnsindu f°
Wanuauy {v|i Wuduaud §9 3<i<n-1} wansnatunisadu £ Wanuauy
{ul’ u2’ Vl’ V2' un’ Vn}
N3l 12 auadly £ (u) = (u,) o i Judaue F13<i<n-1
921§ 2n+1=2n+2i -3 Fafu 4=2i
wivileannn 3<i<n—1 iliindednuds
Fardu fr(u)= £ (u) Jufensidu £+ vu {u} unnensfunisiadu £ HanunUY

- I [ | -
{u; |1 Wuarug 99 3<i<n-1}
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Tuvhweadendunsd 12 awsauansladn nsidu £* fevuau {u; | i Duduug
§4 3<i<n-1} wendedunisaiinu £ Nauauu {uy, v, v,, U,, v. } wagnisiidu £
wanuauy {u, | i 1udruiud §9 3<i<n-1} ueanasdunisnidu 5 Tanuauu
{ul’ u2' Vl’ V2’ un’ Vn}

Wesan We n Wudwaud fru)=2n+1 f (v)=2n+2 f*(v,)=2n-2
fr(u)=4n—7 f*(v.)=0 uaziile n Lf]uﬁi’ﬁmuﬁj f*(u,)=4n-5 f"(v)=2
uLuIMsmInY T usnAeiuiasauwes {ug, Uy, v, V,, U, v. }

[ £ 2 + ) & o P I P P o w 1 [y
nMshanstneiy agledn 1 duilanduntaienis nienisidugnsenwnnenei
datu T unsiiiuend-eennseyaresnsm G =P, 0K, -u,

e nsm G =P, 0K, —u, Wunsmliend-oannsuia O

A1ag19 2.2 Nsiiulend-eennselavens i G =P, 0 K, —u, lngldnsiiuiend-oen

INSTWARUNG W UN 2.2 UARIRIFUT 2.4

20 { 16 15 13 13 15 11 9 9 11 7 5 5 7 3 Q0

19 17 23 71 27 25 31 29
19 17 23 21 27 25 31 29

JUN 2.4 3l P, © K, —Uu, Wiaumenisiniuiend-eennseua

3. a3

TunuAdeildamauguvlmisnam 2 ngefun Faunnanfemstifuiens-sonnseya
Tuguuuuilvesnsmlmideaiisminnisavgreenmunaudiesn $1umm 1 90 vunsmlauy
WUIIMNITAUYALOALNLLALA U, hasNIsaugaeannuLaud U, vunsiwlaud P, O K vl
N5 P, OK, —u, waznsvl P, OK, —u, In13i1iuieni-eennssya nunisinduiend-

POALNIYYAVBIWIIHBINTINUANFSY
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