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Complete DAGs

[399 s JULS'\‘ another TLA T don't Q‘DPI’OVE’
o?; 1+ stands or ”:Direc—\-ed ﬁcjclic 9r‘aP]’) ]

In Ce \"ecen"" mo.nu.scri)b'} -n -H‘;e )‘r}-ero.‘

sense o‘? the word ~ . "Some ]:)r‘o]‘aer)“ies o]p
Yhe relohive converse ” (March 1995) , 'Tonj
Hoare Plaéjs with +e}rahedra o? which
the edcaes mao be divected. (HAs bu-produck
. YL IV
OF his considerations he Jﬁnds, or instance,
+hat //cmj nonmc\«jc‘ic aScriP+ion ot direchions
o Om& ive o? 4}16 edges Can be non —

:Pc}ic,an exjencled +o he sixth edge-’(>
ere 15~ e |ittle bit o? releted -Hﬁeorj.

* *
*

Let K be 4he comP'e-\e 31“&]7}1 W"Hﬂ n
vertices, in which each e.clge has a direc-
q—ion. Then -H\e {Z}l]owinﬁ 3  stotemenkts are

eqw’va}en+
(i) Y <contains no c(jc\'lc PG‘H"IS

(i) W contains no cijclic Pa-\-})s of)
\e@“n 3

(i5;)) 4he Ouﬂ‘degrees O)O the wvertices O?
are the values 0 %muﬂh n-1

“The Qolu-'l\fG)QﬂCes \ﬁo\c\ -@r‘ n=1 , since
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—F?or n=" G, Gi), and Gii), are all Yrue .
Yor jene,ro.\ no +he Froo? Proce,e.c\s Ey
mo‘l‘%emax“;cal ;ﬂduq¥ion, The 'lndt-LC’\-'\oﬂ

sjreP ﬂ'self i3S clone b:j CJC“C \'m]olic:a-]-':on:
we now consider +the COmP\eJre Cn+1)~8ra)oh

K"""txi”\ direc.-l-ecl edge.s, and observe €or~i4~
(i) = i)

e W W g s e ey

This %“ows —independent o]() the induc-
+ion \n\jjoc-"]nesis—-— rofy e-@é% Yhat "o?

le@’fh 3" is o Testriction
(i) = Giii)

— P o T me e o e o

Llet A be o K' o verlex of maximum
oui‘desree_j let KK be +the h—gm]oln +thot re-
mains a@-er- remowvae | o() A and its n
COnnec—}inﬁ ecljes. Because OF) Cii) > also
W contains no chjc!es o{) ]enﬁﬂw 3 and,
ex h8\90+%ese, the outdecgrees of its ver-
tces are the values O f‘ouﬁ}v n-1, con-~

sec‘u.en‘l‘b we are done \hen e show
Yhet A hes Ou‘}‘deqree n Cnote —Hna+ -H'\en

the Verji_ces .?-F Y< hove the same out-

degree in K as in K').
Let B be the ve_r_{fg?x with ou'\'deleﬁr'ee.
n-i in K 5  Since |, b,:j cons}ruc{-ion, A is

not o Verlex of) K, A and I3 are
cli-f?eren% vertices. \We now Grs'}* deal with
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with the ec\ge AB |, and then with +the re-
inninj ecl(aes COnnec“nfj A Yo K .

The direchion o? e_dge. AB s A>3
{c))r- the assumP}-ion B -8 lecds to a
corntradiction: +then B would have
N K' -Hne (quiW\um> Ou+d%r€€ N,
and so would A 093 virtue o{) how
it has been chosen : ou'i'dezaree A 3
Oui‘c\ei?ree B, bul in the directed

\oel-e (n+|)~3r~af>k‘ o+ wmos+ 1 ver-

Yex hos +the maximum owl-clegr'ee N

let C  be & dhird vertex; then,
because C s a vertex OF <, in which
P has the maximal ouldegree n-1, Hhe
divection of edge BC s B-C . TFom
A->B ., B->C ond the absence OF cycles
op \enﬁ-l-h 2 n K , we conclude a}*
the direction o? AC s A ->C . (Note
Yhot | so ~?c;r‘, we head on\:j used +the ab-
Sence o? cycles in K.) Hence, R
hes og%‘gcin ec\ges onb, quocl erat de-

mon s‘}-mn dwm .

Com

(i) = (1)

—— A = e

Assume (ifi> Qor K ‘E"]‘ g be

?

the wverltex o(—’ Mo X wm ou+ole3re.e n o,
let W be the n -G r'op]n that Temains
Q@-er‘ r‘emouc.\ o() A and *ts n conﬂecl‘ing
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edges, /Possﬂo\e cyclie aths in X' are
+hen oF) two  Yinds, ei

her ’H\&J inclwele

PBecauwuse 9 ho.s Ou{f)o;nﬁ es onl ,
no Cac\ic Pq“ﬂ leac‘\s +\ﬂm:§lﬂ [ bec:ause
o€ &-SSumF Yon Ciii) ‘féf“ '___O‘”Ct___?P the
fact dhelr A has outcoing ed 9es oml:j,
we conclude (i) Jé?r \1 and , ex
h o-nnese, that no cuclic aths lie in
)QP 50, ! ccrn‘]'ainsjno %_IjDC\'IC Pa}hs,

quod erot clemonskrandum .

A *
"

The o.lt)sence: o]() C@c\ic. Po\-}'\ns _i'j___‘}j]’le
com]oleFe, Sr‘a]oh tells ws "~ with Qfo[osies
or +the {j;fc\-ure'.ﬂ that each ‘H‘io\nﬁle is

o

o? -qu. rm , €. — 5 +r'on-si-

'l'ran51+;ve_ 1ﬁel""')--'o”“- 'Hidinj ‘;]'\}5 ‘f)c‘c]‘ So {ér{
could be consiclered «. CNsSCIous O)o@scc\-

Yon on \Tj Par—}-.
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