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1 PROOF OF CORRECTNESS OF viewsmart (THEOREM 5.8)

LEMMA 1.1. For a variation diff D = difiT,,T.) = (V,E,r, 1,1, A) that is the difference of two variation trees T; =
(Vi,Ei,riytin ki), i € {b,a}, the root, typing, and labels of D and T; are equal for all times t € {b,a}, i.e, r = r; and
Yo € V; : 1(v) = [;(v) and 7(v) = 1 (v).

ProoF OF LEMMA 1.1. Let t € {b,a}. As of difiT,T.) = (V,E,r,7,l,A), we also have project(difiT,T.),t) =
project((V,E, r,t,1,A), t). The left side simplifies by Definition 5.2 to T;. The right side, by definition of project (Equa-
tion 1), simplifies to (V/,E',r,7,]) with V' = {v € V; |t € A(v)} and E’ = {e € E; | e € A(e)}. Thus, T; =
(Vi Eg,re, 74, 1) = (V/,E’, 1, 7,1) from which we conclude that r = r; and Vo € V; : [(v) = [;(v) and 7(v) = 74 (0). O

PROOF OF CORRECTNESS OF VIEWsyarr (THEOREM 5.8). Let T; = (V;, Ei,ri, 73, 1i), i € {b,a} be two variation trees

and p a relevance. Let D = dif(T., T.) = (Vp, Ep, rp, 7D, Ip, Ap). Our goal is to prove

viewsmart(D, P) = dlﬁ‘(‘/iewtree(’r sp)s viewsree(Ts, P))
which by definition of semantic equivalence = (Definition 5.3) means that for all times ¢ € {}, a}, the following has to
hold:
project(viewsmart(D, p), t) = project(diff( viewtree(T, p), viewiree(Ta, p)), t)
The proof works by case analysis on the time ¢ and showing that both sides of the equation simplify to the same term.
Caset =

By definition of project (Equation 1), the left side of our goal simplifies to
project(viewsmart(D, p),b) = ({0 € Vsmare | b € Asmare(0)}, {e € Esmart | b € Asmare(e)}, 7D, 7D, ID)
with (Vsmarts Esmarts Y'Ds TD» IDs Asmart) = Viewsmart(D, p). The right side of our goal simplifies to

project(diff( viewsree(T., p), viewree(Ta, p)), 1) \> apply Def. 5.2 by substituting

= viewtree(T s p) \); with viewsree (T, p)
q. 4

= (Vviewt,eeﬁEviewtree, r, T, 1 )
\) Lem. 1.1

= (Vview,,ee) Eviewtms 'D,TD, ID)
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where Vyiew,,, = viewnodes(T,, p) and Eview,.. = E, N (Vuiew,pe X Vviews.)- After simplifying both sides, thus our goal is

to prove

({v € Vsmart | b € Asmart(v)}, {e € Esmart | b € Asmart(e)}, 1D, 7D, Ip) = (Vviewtrge,Eview,,eea D, 7D, D).

To show that both simplified sides are equal, it thus remains to prove that

M) {v € Vsmare | b € Asmare (0)} = Vyiew,,, and
(I1) {e € Esmart | b € Asmart(e)} = Eviewsyee-

@)
{v € Vsmart | b € Asmart (0)}
> Eq. 10
= {U € Vsmart | € tor(D, U,P)}
\) def Vsmart via Eq. 10
={v € Vp | tor(D,v, p) # 0,1 € tor(D,v, p)}
\) simplify
={veVp| betor(D,v,p)}
\) Eq.9
={veVp| b e Ap(v),v € viewnodes(project(D, "), p)}
\) def D
={veVp| beAp(v),v € viewnodes(T,, p)}
\) Def. 5.2
={v €V, | v € viewnodes(T, p)}
\) simplify
= viewnodes(T,, p)
> def VViEWIree
= VViEW[ree
n
{e € Esmart | b € Dsmart(e)}
\> Eq. 10
={(0,w) € Esmart | b € Asmart(0),0 € Asmart(w)}
) def Eamars
={(v,w) € (E, N Vsmart X Vsmart)) | b € Dsmart (0),0 € Asmare(w)}
={(o,w) € E, | (v,w) € Vsmart X Vsmart: D € Asmart (0), D € Asmart(w)}
={(v,w) €E, | v € Vsmart: W € Vsmart, D € Asmart (0), D € Asmart(w)}
={(o,w) €E, |v€{0€Vsmart | b € Asmart(0)}, w € {0 € Vsmare | b € Asmare (0)}} \> )
1
={(o,w)€E |ve Viiewgees W € Vviewme}
={(o,w) € E, | (o, W) € Vyiewyee X Vviewsyee }
=E. N (Vyiewyee X Vviewiyee)
2 defEVieWtree
= EViewtree
Caset = a:
Analogous to the first case t =
m]
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