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On 'D;J\(s}ra.'s Lemmo. and K'ruskq]’s Qbor‘i“'l\m

@“i]\(s-}rq's Lemma Consider on undirected
roph thot consists o e Single coucle
c?nclrin which each vgr\-ex 32 mai‘jkec\ bo
be either an RA-node or oo B-node .
“Then the vumber o? Q’B-@d&aes — i.e.
ed325 thol connect an A-node “with o

B-node — is even,

Le*, or a Qiven inite sel o ver')ices'
&%r ecck()Pair 8—\-11& \eﬁg-}}w o]p 4-11ep ec:lje
between them be iven; «For S}W\P'ici} 's
sake all edce ‘en‘s%ws are assumed Yo be
dis }Mc}_ \/\r'je now ive 4»\:0 “neor-ems abou
"-H\e S]’lor}'\’:"S‘} ‘ll"ee ", i.e. ’Hne S‘Panin& tree
Lith the smallest length, where dhe
lenc th opq tree s dea;nec\ as +‘he sum

OP .l-he \enj-\'l"ls DP 3]‘5 Qdaes_

Theorem O. TThe longes‘} ed ae ojpc\ C3c\ic
]oan does not Lje}ov\g o The shortes}

Yree.

’Proo:[ Llel e be the longest eclge o? a
cbclic Fo\-]-l-\. We ]';rove_ ﬁ\)'wc:»r'em 0 »
s)nowiflg) -”ﬁo\)‘ ]e;r‘ Qﬁj SPc\nﬁinEP ‘}r‘ee_, T

thatl contains we can consfruck a
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shorter sPor\ninj Yree. Wemowve eclje. e
gum -)-r'ee T ; wkic\'\ ‘H\us -()Qns O..Fo.r‘]'
into +wo sublees which we call A
and D r’ES)'oec}"lve.l p e \oeena an AOB-
edge in the c:jcl‘,c Fa“\, E‘gks)-ra's Lemme
-l-e\—(ﬂs us -H'\a" Jr\ne C\jc\ic Pa'Hn con)~a‘|ﬂs
another ﬁ@*&dﬁe ~ which we use Yo
l’echwnr\ec)r - and :B . “The reSuHﬁnj

Aree is shorYer tham T Decause e

'S H’\e lon est edae D? -nwe cu elic oc”w
CEnd op %‘OO{?) = P

Theorem | Tertition -Hne verJrices ‘nto

Q-nodes ond FB-hodes. ’n’\en Jr,’\e S)vor"’-es)
QB’edﬁe ‘DEIOT)&S 1o the shorles* dree.

(_P_"S_'*"‘,E L—e.\‘, Por c. given Par‘-\-'nhoning, e be
the shortest ADB- ec\ﬁe f We prove Theo-
rem {1 by showing thot or OnNnYy spannin
tree T fj'}'\nq} dofs not con‘\‘ai? eP J
can cons)f‘f'uc} C s\")or‘)-er‘ S})an\“ﬂj ']'r'ee.
Adel edgc e ‘o tree T, Yhas creo\}{f}j
1 c:jc\ic Po‘“‘\, which contains e ;, e

bein5 an AB-edge , ,(DB}T‘S')"P&'S Lermma

fells us  thal 'Hno? c:{:\.ic PQ-H-\ Contains

another P\’B«edje., which we remove.

The reswﬂir:s iree s shorter

, We

") h "OQCCLULSQ
e is +he shortest HNRB-edoge. ( End 0{7
"Froof. ) 3
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Kruskal's g\ﬁori”\m conshructs 1he short-
eS}' *r‘ee 13 rocessm --i.e-”r‘lfa'ec)rin hcsr
,. N 9 5
c\ccep\in - +the e_c‘ses in Yhe order OP
ihcreo\s'lr;a \en’s-'-k F\-}- S s"a e -Hﬂe_
accaplec\ edses construel 4 orest — Yo
beair\ w‘:“\ GaS rno.n(j iso\q-‘ecl r‘oo)-s Qs
there are verkices 3 ond {?r\o\n 1 bjﬁ
tree OE acce]'b+ec\ edges — . ruskal's
ﬂ\gori* 22} rejects o next e.dﬁe f{Di]- @rms
a CSC\Q w1t ( some QP) the ECiﬁe,s Hhat
have a\ recd been Cxcce,}:k-:cl, other wise
it Qcce/Fl—s % In terms o() the {ér‘es-)-:
-I-He heﬂ' edoe s FEJec}ecl EP r"" Connec:)rs
o nodes ?)rom the" some '\'ree., and
&cce\')}'ec\ ;‘f it connects Iwo drees. We-
\ec Yon s J‘ushﬁed b Theoremn O, ayP-
,olied Yo the c;tjc:\ic Fc.-l r@)f‘mec\ in the
4r“ee-, accephoﬁ is Jushﬁao\ by Theorem 1
i{) we 'Paf‘q-':)rion -Hwe @res)- into €-Yrees
ancl  B-drees sauch Jr)wc—) ‘he edae wnder
consideroaton s anr @:B-Edae.
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