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On SrQP}ns whose nocles are ’_B)c\ck or W}'\l}‘t‘-’

Ir\ —“\is no[‘e we consicler pim'}-e directed
araphs. Each g_c\cc}@ is considered Fo be direct-
ecl -F*om some node , called s source,
o some _{’t_gﬂ?, called ibs i‘gfgg}. The in-
91__ rec OF) c. node s de{a?neo{ as the
number op nges that have +Hhot node
Qs —qurr“ ']‘O.rﬁe#; the gg_t-jlggr_g_g o—f)c\ node
15 defmec{ as the number OF e.dges ?or“
which -H-\o} node is +the <Source. Finall
we T)Oshlo\l-e that each node s ef”’]er"
black or white. We

now observe

(0) the sum oF the ir\—olegrees o? Hhe black nodes
= {when in doub?-, consult tHhe ar)oerwcim}
the number of edges WI”} & blcu‘.k ‘}'Urc‘je)-

{& source 35 white or black |

#WB + # BB

where # WP denoltes +the number op C-ZdSes
with o white source oand o black 4-&#3@}-
Cand .(?;r #BD, et C:T’IO\].OSOLISB> . BJ n“-oloura?j

all nodes black , lhe ﬁrs*- equqlib QF (0)
éjie)ds

i

<1) -H'\e S Urm 0? H’)e iﬂ’dejrees o)p c\” nocles
equals +he number o][) ed{jes.

In+erc)'\anir13 Source and ‘]—arBeJ- we
SEJ‘ F.‘Dm tj())
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C2) Ye sum of the. Ou4'—c\(>c9rees OP the
bl(}ck nocdes GQV&O\]S #’B\«I + #’-B:B

and Pr-om (1)
C3) the sum o? the Oul‘»deﬁrees OF all

noades eo]uo\.\\? the number opec\ es .

Combmin3 (0) and (2) we get

? the sSum 010 the OuJ’—-dejrees of

Lem mon IF
+]'1€ IO}O\C"\' no des uncais ‘Hﬁe Surn o? Hne i~

degrees of the plock nodes, then
#FWB = #BW

/(?emark Trom ('\) an ol CS) wic Corwclude

C4) the sum o? the fﬁ-dejfees eunlS the
Sum o? the On.ﬂ'»c:lejrees

ancdl hence an c,”ernc\]'ivc fgrmujo\)-rm {c)Df‘

the Lemme 'S

Lemmae ' I? lhe Sum o? the oui"—deﬁree.s
o\P lhe white nodes equals Yhe swum OF) the

iﬂ‘d%r—ees of the while nodes, ‘then
# WB = #BW

(Eno o? /l?enﬁcrk.)

’ﬂ"le- Lemma\ }’1&5 ‘H‘.e
Coro”or;cj_ 1}/—) ecch node's ih-degree equ\o\]s

ks oub-degree, theq # WB = # BW .
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With [inile lypes  node and edge we
declare
n: node ;
< . e_dge 5
s, & 1 @_dge—a N ode C(@,P source  ond
| "f}-ar*ﬁe“ I‘esPechvej)
in, out: node — not ]po,- K m——de:?r‘ee " and
"outk- cleg’eej r‘E‘S)’)eC]—:\fej)
defined 59 inen = {(Te: be=n: 1)
oub. N = <Ze- S. =n 1 1>; i
b, : node — bool ?or Tlack " and “white "
res Peciiveb)

SO)TS()J'IQL? b.n = 1 whn

Tor the derivation OP (0) e observe

<'§’m b.n: in.nY
{delinition o
CZn: F : {Ze: {)e—
= {unneshn 5
<"2'n,e: b.n A E.e=n: 1)
= { Leibniz}
<_in,e: b.(te) A bte=n: 1)
= {ﬁes'}-iqg}
<2€: b.(b-e_): <—if'\: te=n: ‘\>>
{1“Poir\+ r‘u\le}
(TLe: b.(te): 17
{ notaticaal iiberb}
b 7B
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A+ grswL 333H+7 the above derive Hon o]p
{Tn: bun: in.n> = < Ze b.(te) 1
seems on overkill., T have tried all sorks op

aldernaltives mcou"]}'fﬂg marks in & 2-dimen-
sional toble, mathematical incduction over
Yhe number o? ecges or the number 070
block ~ odes. ANl dhese methods could, OTP
course, be moade to work, bufr i? o woml--
e ho eliminale the handwaving, the
O\fjﬁbbmeﬁ}" became langer .qu\q

Hre above
that Uses no more Hham He s)-aqc\c\r‘d

C]u&h\'"lGCQ hon man}TJuJ&Jriun. T hao| he
Pri v lege OP disc:ussin3 -”'1e O\]}erno\]rivt’s
with Moarten Boasson ond Fred B.

S\C‘}")ﬂeio{er‘_, L-JL‘[O hc\}f)}')enec\ }'O VIFSHL UT
simul ‘lGhC’OUSB.
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