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Two ResuLts

| Wit Vidoria Barrett iu preparshon
Unit cﬁua-l-\ous are Jdwissible Tor <cubibouic [a_gicl i.f, subaboaic ["_f"C s -k-l-a“_lj linear

Bouvs. all He Frbei—l—lweorrkc coustruchoeus  needed Only vse cubs L dyHoug



LINEARITY
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LINEARITY

Lewwa  fivew auy pure foruvize B, C aud D
awd avy o, Jfuee ewist olevivalious
[(C'xD) »>xl; b [C#x]gB « [D?x] B
V”*; B . and || #3
[C» z-,]i B«[D'» at;]igb [(Cx D) » k]'*
where the C's and Dis 3 venam g of € aud D,
Pm# B.'j ivducheu oy B, For Hhe olenvahou
ab He leH f EEE,P.
[(Ckum”#xk_g_EJ (CxD“)I»xK]FF
%
Y
[CoxJsE w [DoxdiE|  [[CoxleF o [DondF

[.C'# x,']ﬁ (EYF) X [.D'I'# )t;]sr_r (EynF)

Pl'lP.h"lolﬂ Givea auy pure hravlge A aud B,

Heoe ewist oddevivalious

[A=x ;B B> y,14A
. *% and || ## .
(B> 4,1, A [A» %1z B

where Jhe A's (NSP. E‘is, Bis) 1e renduin gs
of A (reSP, E, B) with wo Hhnads tn owmen
awol U;A;=UJE=U,§.
Proot By iwelucheu ou 4, For the olenvahbion
ak He leH, f A=cuxD.
[(Cx D) 2x]5 B
||

[Ci=>xi]§ Bl |[D» xJgB|
g || L, . *d
[B'>ykC | [[B=y4oD

No"c %% can be mrleccd laﬁ RA awd %X can be mrleccd laﬁ XA,
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PROTECT IONS

The previeus FerO&:HOM qives dudlykc rwo{-,s Fr He sewaukc cquivaleuce A € t,Aa 'L_.,A,
4+ is all we weed Pr wt elimiunabion:
I I
Theoremt  Given a olevivabion || we can buld s cob-Fre  dedvabion |
A A
ProoF If ¢ i He j;‘./u/\ olenvabou and @ an Jdbowm Glbrcdh'v\ﬂ v a ou" ihS‘fahﬁa, builod

| |
gl @ vl
6A A
¢ |l
A

where ¢ is Qi vem by Hae rmv-'olls fWros;Hou, Me  devvdhon se Fnuddcc.d IS ,trcc oF awic

v 8. Repeat for all the ohws gppeaviug in whe Tu @



PROTECT IONS

,Aa L
Pn,‘,o;'-hou For ny A of size y e enists 2 oub-Free Ulu;\I&HNJ | B '«o‘:jlr‘ OL®) sud wioll, Ofu).
A
ProofF We build Hae (vlbh'va,l—\'ot;’ 3s I'—bllawgl by ivduckou eu A.
24
« f A= A= A theuw +ake /!\' ; BB 92, C
4l
) O'H'icruu\'sc, F A= BPac, +ake Cabﬁ'lab faCﬂ 'Zac , where P oIS wmade of Hwo
B e ¢ bT-woaKw.iuj coushruchous;
i (6,8 o E,0) @ (1,8 o ()
o otherwise, IF A= BuxC, whoe x#a, take Cabﬁzab faCﬂ’ZaC ,
o
B C
A A
KOMJ\'k Whew — 1§ not 23 Lu"'l we can similarly build 3 wt-tree |

c,Aan, A €,Aan A.



