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Abstract

We present a formal verification proof for the Alternating Bit Protocol in the specification language and proof theory
of HCRL. A brief outline, dwelling on the more elaborate parts of the derivation, as well as a very detailed version of
the proof are given. The proof follows the one presented in [1]. We also mention some shortcomings and possible
solutions of the proof system.

UCRL, developed to study processes with data [6,7] and to provide a formal means to mechanize proofs in process
algebra, is based on algebraic specifications, classical first order logic with equality and without explicit quantification,
and the process algebra ACP with some extensions.

Introduction

Verifying the ABP protocol, as a well-known communication protocol, has advantages as well as
disadvantages. One of the drawbacks is that the presented proof may be viewed as ‘just another
verification' of the ABP protocol. On the other hand, because of its familiarity things are easy to grasp
and we are able to emphasize on the proof system and the format of the proof rather than the proof
itself. In this paper we present a formal verification proof for the Alternating Bit Protocol in the
specification language and proof theory of UCRL. The proof follows the one presented in [1]. We also
mention some shortcomings and possible solutions of the proof system.

The given proof is as detailed as possible, in the sense that every single proof step is shown, cheating
only on basic equality and substitution rules. That is, most of the proof is given as a series of rewrite
steps rather than applications of a (derived) transitivity rule. However, if a still more detailed proof
is needed, these rules can easily be added because they are implicitly - yet always correctly - applied.
This way, the proof may be used to serve as the input of a mechanical proof checker. A brief outline
of the proof, dwelling on the more elaborate parts of the derivation precedes the detailed version.
The specification language HCRL (micro CRL), based on CRL (Common Representation Language)
[10] was developed by J.F. Groote and A. Ponse both to study processes with data and to provide a
formal means to mechanize proofs in process algebra. Syntax and semantics are defined in [6], while
a proof theory is presented in [7]. It is based on algebraic specifications, classical first order logic with
equality and without explicit quantification, and the process algebra ACP with some extensions. We
refer to these reports for a full description of pCRL.

Although UCRL is provided with an induction mechanism and applying it would certainly help to
generalize some lemmas, we will not use it. The reason for this is that it depends on generally
undecidable external conditions, which have to be proved on meta-level. Therefore we find the
induction rule - as it is - not very suitable for verification by mechanical proof checkers. Moreover,

if at a later stage one wants to extend a specification, one has to check all proofs all over.

Because YCRL is based on classical logic, we feel free to use the RAA (Reductio Ad Absurdum) rule
whenever we like. In intuitionistic terms this means that every expressible predicate is considered
decidable (especially equality). Note that this has nothing to do with the indecidability mentioned
above, since the problem with the proviso on the induction rule is that it is not even directly
expressible within the language. Of course we acknowledge that, if possible, a constructive proof (i.e.
one without applications of RAA) is preferable to a nonconstructive one. If we have to choose
however between many extra definitions in the specification and being nonconstructive but keeping
things simple, we choose the latter. See also the remarks in the outline of the proof, where we give
a suggestion for altering one of the communication rules to obtain a fully constructive proof for the
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ABP protocol.

Format of the proofs

Syntax

Terms have the form or f(t,,... 1) wherex is a data (term) variablé,is a function symbolk > O (in
casen = 0 the parentheses are omitted) apd.., t, are terms. Atomic actions have the fonti,,...t,)
wheren is an atomic action symbol (port name, labéd)z 0 (in casek = 0 the parentheses are
omitted) andt,, ..., t, are terms. Processes have one of the following foang; P(t,,...t), o, T, p <«
t>q,p+q,papla pﬁ g p | g &H,p), t(l,p) or Y(d:D,p) wherea is an atomic actionx is a
process variableR is a process identifiet, t,, ..., t, are termsp andq are processes$] andl are finite
sequences of atomic action symbols representedhby.fn} (k = 0), d is a data variable anD is a
sort symbol. Finite sequences of atomic action symbols are considered syntactically (!) equal if they
represent the same set. Predicates have thetferm p = q or O wheret and u are terms ang and

g are processes. Formulas have the fatmd, ¢ — @, ¢ O , ord O wherertis a predicate and
¢ andy are formulas.

Logic

The proof theory for UCRL is based on classical logic with equality and without explicit quantification.
The (logical) inference rules are listed in table 1. In the rule REFLt threthe left side of the = must

be syntactically equal to thieon the right side. That is, modulo the representation of finite sets of
atomic action symbols.

[¢]
LA » o=V g
¢ = U v
[—o]
~ RAA
¢
—_ REFL O[th] 1 =u pppr
t =t @[uix]
[(?/ ] SUB if t free forx in ¢ andx not free in any assumption the premise depends on
Q|ix

Table 1: Rules for logical deductions
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Assumptions discharged with the application of a rule are stated between square bijacketg)
range over formulasf and u over data terms and over variables. Vertical dots represent
subderivations and[t/x] denotes substitution dffor x in ¢.

Preliminaries

Before explaining the format of proofs, we make the following remarks.

- The wordrule is used to indicate rules arakioms(rules without premises)emmasandtheorems
(derived rules) and alsule schemesSchematic symbols (meta variables) are written in italics.
The rule SUB will never be referred to explicitly. This is justified because free variables, not
occurring free in an open assumption, are considered universally quantified. Therefore, any given -
or earlier derived rule can be viewed asuée schemavhere variables act as schematic symbols.

In the original formulation of uCRL each formula is provided witeantext E V,, V, consisting
of the names of the specification and variable sets for data and process variables respectively.

¢ from E, I, Vp

In our proofs however, all variables will be declared beforehand. Consequently, there is no need
for applications of the rule VAR:

¢ from E, V, Vp
¢ from E, Vd/, Vp/

VAR ,

to alter a context. This practice is justified since there are no rules (except VAR itself) which
modify contexts. Axiomsintroducinga context, hold in every context in which their conclusions
areproperties Therefore, as long as we make sure that all terms are well typed with respect to the
given specification and declarations (easily checked), there is no need to change a context. At the
end of a derivation, the context may be minimized by removing each variable from it not occurring
in the derived formula.

Main axioms and rules
To provide for the references to the axioms and rules of ACP, standard concurrency, handshaking, and
abstraction, these axioms and rules are listed in the following tables 2, 3, 4 and 5 respectively.

Sum operator

The sum operator (see table 6) is formally introduced in HCRL as a part of the language. It is not just
an abbreviation for the + operator since it may abstract over infinite or even unspecified data types
(sorts). Although in the latest versions of uCREkcongruent terms (i.e. terms only differing in the
names of bound variables) are considered syntactically equal (to be precise, this is a consequence of
the definition of substitution) we stick to the older version, in which terms must be expliitly
converted by means of the axiom SUM2. The reason for this is that a mechanical proof checker easily
verifies the conditions on SUB and SUM11, while introducing fresh variables with intelligible names

is usually more complicated and can easily be done by hand.

The rule SUM11 will not be referred to explicitly. It is used mainly in combination with the rule
REPL as follows:
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- SUM11
p = XdD4,)  ¥(dDg,) - X(d:Dg,)
REPL
p = X(d:D,g,)

if d not free in the assumptioreg = g, depends on

Rewriting
The format of the proofs basically consists of a series of sequences of rewrite steps of the form

[namé
p, = [rd]
p, = [rJ

pn-l = [rn-]]
Pn;

where hamé will be the reference to the derivation pf = p, in subsequent derivationp, (1 <i <

n) is a process term or data term amd (1 < i < n) is the reference to (the derivation of) the applied
rule. Redexes are underlined and each rewrite sequence is terminated by a semicolon.

Thus, one rewrite step corresponds to one application of the rule REPL as follows:

The derivation

p, = plik] 1 -
Py = plu/kx]

“ REPL

wherex is supposed not to occur [, is represented by

P =[]

p = [r]
pi+1

wherep[t/x] = p,, p[u/X] = p,.,, the first premise is satisfied by the preceding rewrite step (or by an
application of REFL in the initial step) and][is a reference to a derivation of the second preniise
=u.

Thedirection of the equalityt = u does not follow from the reference to its derivation. However, this
information could easily be added if required (as will be shown soon).

Linear, rather than tree-like, notation of proofs will improve readability of large derivations.



Al Pr+*P=P+ Py CF1 ny|n, = ng if y(n,ny) = ng
A2 P+ (P2 +Py) = (P + P2) + Ps
A3 p+p=p CF1' Ny(ty,.. 1) [No(ty, . 1) =
A4 (Py + P2)-Ps = PrPs + P2-Ps Ny(ty, .- L)
A5 (P1P2)-Ps = P1-(P-P3) if y(n,ny) = ng
A6 p+d=p
A7 op=9 CF2 ala,=29

if y(label@,),label@,)) = o
CM1 p ”pz = plupz + pzupl + P/ CF2 - (t=t) -
CM2 Nty k) [Nty b)) = O
CM3 aplup a (pyp for 1<ism
CM4  (p, + pz)ulog p.lp; + plp,
CM5 a,.pla, = (a,|ay).p CF2" ny(ty,...t) (... k) = O
CM6 a,|a,.p = (a,|ay).p if mzm
CM7  ap,|bp, = (alb).(pyp,)
cMm8 (1 + P P = PulPs + P2 |Ps D1 o(H.a) =a if label(a) O H
CM9  py[(p, + Ps) = Py[P2 + Pu[Ps D2 oHa) =0 if label(a) U H

D3 o(H,p, + p,) = 0(H,p,) + d(H,p,)
D4 0(H,p..p,) = 9(H,x).0(H,p,)

Table 2: Axioms of ACP.

SC1 ﬂpz)Upg: plu(pznpa) SC4 ©:1p2) [ps = pllpzrﬂ
SC2 d=pd SC5  pi|(pLps) = (ps|PLPs
SC3 P[P = Po|Py

Table 3: Axioms SC of standard concurrency.

HS P.|P2|P; = O

Table 4. HS, Handshaking

TI1 1(l,a) = a if label(@) C'1 | TI3 (P, + Py) = T(Py) + T(Py)
TI2 1(l,a) =1 if label@ O'1 | TI4 T(P1-P,) = T(PY)-T(P,)
Table 5: Axioms TI for abstraction

Here,p, p;, P., P; fange over processes, a,, a, over atomic actionsy,, n,, n, over labels of atomic
actions,t,, t, t,, t,', t', t,/, over data terms and andl over finite sets of labels of atomic actions.



SUM1 >(dD,p) =p if d not free inp
SUM2 5(d;:D,p) = >(d,:D,p[d,/d,]) if d, not free iny (d;:D,p) and free ford, in p
SUM3 >(d:D,p) = >(d:D,p) + p

SUM4  5(d:D,p, + p,) = 5(d:D,p,) + 3(d:D,p,)

SUMS 3 (d:D,pyp,) = 2(d:D,py),p. if d not free inp,
SUM®6 Z(d:D,plﬂpz) = 5(d:D,p,)lp, if d not free inp,
SUM7  3(d:D,p,|p,) = 3(d:D,p) [P if d not free inp,

SUM8 Y (d:D,0(H,p)) = 0(H,> (d:D,p))
SUM9 > (d:D,1(l,p)) = t(l,>(d:D,p))

P1;p2
Y(@d:Dp,) = ¥(d:Dp,)

Table 6: Axioms SUM for the sum operator.

SUM11 if d not free in the assumptions the premise depends$ on

Here,p, p,, p, range over processes;, d,, d, over data variables artd and| over finite sets of labels
of atomic actions.

Parameterization of references to derivations

If the applied rule depends on certain premises, the references to the derivations of these premises are
added as parameters.

For instance, consider the ruleE (see table 1). Lap have the fornt = u. There are two premises.

If [r,] and [r,] are the references to these premises (in the order in which they occur in the rule as
stated in table 1), then we write

p = [-E[r] [rJ]
pi+1

to rewritep, to p,,;.

Another kind of parameterization is used if the name of the applied rule does not provide for all the
necessary information. For instance, the rule CF2' (see table 2) is referred to by)[CF2féct, the

rule REPL is similarly parameterized by tpesitionof the subformula to be replaced. The role of this
parameter is fulfilled by underlining the redexes.

If the rule REFL is parameterized by the term in its consequena®notes the position to the left

of the = sign andr] refers to a proof ot = u, then [REPL{) [REFL(t)] [r]] represents a proof ai

=t

If, in a proof, a formula is not obtained by rewriting, then the reference to the applied rule is placed
to the right of the formula.

Assumptions

There are two rules containing an assumption in their premise{" — introduction’) and RAA
(‘reductio ad absurdum’).

These rules



[o] [~ o]
A =1 L RAA
¢ —= Yy ¢

are represented by

[name] [name]
[ [name] [ [name]
¢ —¢
P O
I [-1] ] [RAA]
o - Y ;

respectively, where the semicolon before the is omitted. The name of the last subderivation before
the ] may also be omitted (because the last subderivation will never be referred to). Notation is taken
from Dijkstra and Feijen [5]. The bracket pdir aihd delimits the scope of the assumptiond(here
and-¢ respectively). The symbal separates the hypotheses from the conclusions that may be drawn
from it. Between> and the preceding assumptions are called “open' (uncancelled) and are referred
to by [name]. Above proof constructions may be nested. The nesting is done in reversed order to the
discharge (cancelling) of assumptions.

Equalities obtained from the specification

To be able to use the equalities declared in the specification, we have the rule FACT for data
equalities and REC for process equalities # u (is an instance of a declaration that) occurs iava
section of the specification we have the axiom

FACT .
t=u

Here, by aninstancewe mean a substitution of terms for the free variables (that is, the variables
occurring in the precedingar section) in the declaration. The free variables in the resulting equality
must be asserted prior to the proof and with the proper sorts.

If n(x, : S,...% ) = p (is an instance of a declaration that) occurs imréc section of the
specification we have the axiom

—— REC
nXy,..X) =p

Here, by an instance we mean a substitution of terms for the formal parameters in the declaration.
If [FACT] or [REC] occur in a rewrite sequence as references to the above rules, they should be
parameterized by the declaration. However, since it will always be clear which declaration is used, the
parameter is omitted. If FACT or REC are used as parameters themselves, for example in thE,rule

the declarations must be included.
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Example

As an example, consider the following (part of a) specification:

sort Bool
func T, F : - Bool
sort Bit
func 0,1 ;- Bit
zero : Bit -~ Bool
rew zero(0) =T
zero(1) =F

Furthermore, the following two axioms hold:

-~ Bl
~(T = F)

~b-T)—=b-F

B2

whereb is an expression of sort Bog

Tabel 7: Axioms BOOL for Booleans

B1 is a very important axiom since it provides for the only means to prove two objects of the same
sort unequal: For two syntactically distinguishable objects,asaydb, it is always possible to define

a functionf such thatf(a) = T andf(b) = F. Now suppos& = b. Thenf(a) = f(b). HenceT = F,

leading to a contradiction with B1.

Suppose we want to proval = 0). Recall that-¢ abbreviates - 0. The following formal derivation
does the job (by the method outlined above):

[neq01]

[ [ass]
1=0
[eqTF]
T = [FACT]
zero(0) = [ass]
zero(1) = [FACT]
F;

O[-E [eqTF] [B1]]
I[-1]
-(1=0);

representing

REFL

zero(0) = zero(0)

zero(0) = T

FACT

REPL

T = zero(0)



T REFL L e

B: - REPL
0-=1

1 -0

- A B
T - zero(0) 0-1 RePL ——  FACT
c T = zero(1) zero(1) = F REPL
T=F
_ ass

1=0"¢ B1

T-=F -(T = F) SE
= —| as: O
-(1=0)

Note: the letterg, B andc only serve as abbreviations for the corresponding (sub)trees; They do not
have any formal meaning.

RSP

The recursive specification principle (RSP, formulated in [3], see table 8) says that a guarded recursive
specification has at most one solution. Thus, two solutions to a guarded system of process equations
are considered equal. We take the definition of guardedness from [1] with the obvious extension to
include summationsd(and T do not count as guards). RSP, used as a reference in a proof, is
parameterized as follows: [RSPE,,0,) R, R)], where G = {G,,...G,} is the guarded system of
process equations ovek, V, V, (the initial specification and variable declarations), =

[hx.px )] 0, = [Axpqx)n]”, as described in [7] an®, and R, are sequences of

references to the proofs &,0,,...G,0, andG,0,,...G,,0, respectively.

For 1<ksm

G [\, p,/n 15 7 Gt Gilhxg/m]t © G,[M; q,/n 1
Pr = 49

RSP

where
¢+ G,,...G, is aguardedsystem of process-equations o¥erv,, Vo

+ For l<ismthep, andq; are process terms (possibly containing variables fro?rj’n );

+ The notation [...]"

j-; abbreviates tme given simultaneous substitutions

Table 8: RSP, Recursive specification principle.
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CFAR

A finite conservative cluster is a finite set of processes, mutually accessible by performing some
“internal' steps. The Cluster Fair Abstraction rule (CFAR, first formulated in [11], see table 9)
expresses that a finite conservative cluster will eventually be exited by performing a step to a process
outside the cluster (provided at least one of the processes in the cluster can do such a step). It does
so by abstracting from the internal actions. CFAR, used as a reference in a proof, is parameterized as
follows: [CFAR(G,0) R], whereG = {G,,...G,} is the guarded system of process equations dyer

Vs V, (the initial specification and variable declarations)is a substitution for the (fresh) names of
process variables in G such th@io,...G,0 are provable andR is a sequence of references to the
proofs of G,0,...G,0. Note: the sum symbol in table 9 it the sum operator. It just serves as an
abbreviation for a (finitely) repeated +.

For 1<ksm

G,[Ax; p,/n 14 7Gx p/n] CFAR

(X A piny]) = 7-; 7(4))

where
* G;,...G, (m=1) is a guarded system of process equations &ye&f,, V, of the form

and for 1<ij<m

* X has the forrm,(X,..., X ) orn, with n, a process variable name arg..., Xy data
variables fromv,;

* g is a atomic action (possibly containing variables fro@ )al= 9, then it may be
omitted;

* p andg; are process terms (possibly containing variables fro_a}n g ¥ 9, then it may
be omitted

complying with the following conditions:

+ No g (exit) contains any;

« All exits must be accessible from eveXy. That is, the graph consisting af vertices
Vi,... ¥y @nd directed edges from to v; iff X; occurs in the right-hand side & must be
strongly connected,;

+ | is a set of action labels such thdabela;) | 1 <i,j<m} OI10{t}.

Table 9: CFAR, Cluster Fair Abstraction Rule.
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General lemmas and theorems

To keep derivations short and to avoid duplications as much as possible, we prove some general
elementary lemmas and theorems. In all derivatiens y andz are process variables. The first two
lemmas are very simple. However, they are applied a lot and with each application they save one
derivation step. The lemmas are also included in the appendix as part of the ABP proof.

[GEN1] d+X=X

proof:

[GEN1]
3+ x=[Al]
x + 3= [Af]
X;

[GEN2]  dlx=5

proof:

[GENZ]
alx = [cm2)
5.x = [AT]
5;

The next two lemmas, commutativity and associativity of the merge operator, depend on the axioms
for standard concurrency, listed in table 3. Note that the merge as well as the communication merge
associate to the right.

[GENS3] Xiy = i,

proof:

[GEN3]

xiy = [CM1]
;ﬂy + Hx+ x|y = [A1]

y[[x + x[[y +xly = [SC3]

yﬂx + xuy +y|x = [CM1]
YIX;

[GENA4] (xiy)iz = xiyiz

proof:

[GEN4]

xiy)iz = [CM1]
oz + Zloay) + oay) ﬂz = [cM1]
(xly + ylix + x\y)uz + zll(xiy) + (xiy)|z = [CM4]

Xly + ylix)lz + (x|y)lz + zl(xiy) + (xiy)|z = [CM4]

(_[[ _y)h + (y“x)uz + (x|y)uz + zu(xw) + (xiy)|z = [SC1]
xl(yiz) + (ﬁu_x)h + (X|y)uz + zu(xw) + (xiy)|z = [SC1]
xl(yiz) + ylpaz) + (x]y)lz + zl(xiy) + (ay) |z = [GEN3]
x“(ynz) + A(M + (x|y)uz + zu(my) + (xiy)|z = [SC1]
xltyz) + Wlz)lx + xilz + Zley) + (xy) |z = [sc85]

x
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x“(yuz) + (yuz)ux + x\(yuz) + zﬂm + (xiy)|z = [GEN3]

xﬂ(yuz) + (yuz)ux + x\(yuz) + zu 1x) + (xiy)|z = [SC1]

Xl(yiz) + (Ylz)ix + x|(ylz) + (‘2&[& + (xiy)|z = [CM1]

x“(ynz) + (yuz)ux + x\(y“z) + (zuy)ux + (x_u + ux + x|y)|z = [CM8]

xlyiz) + (lalx + x|l2) + @y)lx + «u;Lu[ [z + (xIy)[2) = [CMe]
y

xlyiz) + Mz)lx + x|ol2) + @ylx + ly) iz + 101z + xIy)|2) = [sC3]

Xl(yiz) + (Ylz)ix + x|(Ylz) + (zly)ix + (z](xly) + (ylx)|z + (x]y)|z) = [SC5]
x“(ynz) + (yuz)ux + x\(y“z) + (zuy)ux + ((z]x uy + (y“x) |z + (x|y)|z) = [SC3]
xﬂ(yuz) + (yuz)ux + x\(yuz) + (zuy)ux + «ffﬂ + (yﬂx) |z + (x|y)|z) = [SC5]
xlyiz) + tlz)lx + x|ilz) + @ly)lx + <x|(zﬁy) + o1z + xly)|2) = [sc3]
xlyiz) + Glz)lx + x|il2) + @y)lx + (xlzly) + 210 + xIy)[2) = [sC5]
xlyiz) + G2)lx + x|vl2) + @Ey)lx + i@y + (mﬂx + (xly)|2) = [SC3]
XU(YHZ) + (Ylz)lx + x|(Ylz) + (Zly)lx + (x](zly) + (v|2)ix + (x]y)|2) = [SCA4]
xl(yiz) + (Ylz)lx + x|(ylz) + (zly)ix + (xl(zly) + (y|2)ix + x]y|z) = [A1]
(yiz) + (YilZ)ix + x|(Ylz) + (zIy)ix + ((v]2)Ix + x|(zly) + x]v|z) = [A2]
(yiz) + (Yilz)lix + x|(yllz) + (zly)ix + ((v]Zz)Ix + x|(Zly)) + X]y|z = [AZ]
(yiz) + (Yl2)Ix + x[(ylz) + (zIy)lx + (y|z)ix + x]|(zly) + x|y|z = [A2]
(yz) + (2lx + x1(2) + (@ylx + vz + X\(zUy) +xly|z = [A2]
(yiz) + (Ylz)lx + (x| viz) + (@) x + (yIz)lx) + x|(zly) + x]y|z = [A1]
(yiz) + (VIZ)Ix + ((ZUY)Ix + (y|Z)Ix + x|[(Yl2)) + x|(zly) + x]y|z = [A2]
(yiz) + (ylz)lx + ((Zly)ix + (y]2)Ix) + x|(Ylz) + x|(zly) + x|y|z = [A2]
vi2) + (2lx + (@y)lx + 1)) + x[(2) + x| @y) + x|z = [A2]
xl(ynz) + ((yl2)lix + (zuy) X + (y|z)Ux) + x\(yuz) + x\(zﬂy) + x]y|z = [CM4]
xl(yiz) + ((ylz + zzuy)ux + (ylz)ux) + x|(ylz) + x|(zly) + x|y|z = [CM4]
xlyz) + oz + dy + ylz)x + Xd(y 2) + x|(y) + xly|z = [cm1)

xl(yiz) + (yiz)lix + x| (ylz) + x|(zlly) + x|y|z = [A2]

Xl(ynz) + (wiz)lix + (x|(ylz) + x|(zly)) + x|y|z = [A2]

xXl(yiz) + (yiz)lx + (x|(vlz) + x|(zly) + x]y|z) = [CM9]

xlyz) + 2)lx + ltylz + 2v) + xlylz) = [cm9]

xﬂ(yuz) + (yuz)ux + X| gyuz + zuy +vy|z) = [CM1]

xl(yiz) + (yiz)lx + x|(yiz) = [CM1]

XIYiz;

x
[

X X X X |X |X

x
fass

It is not possible to represent the general expansion theorem directly in the language of UCRL.
Therefore, we only include the cases= 3 andn = 4. Both depend on handshaking (that is,
communication is supposed to be restricted to two processes, see table 4).

[EXP3] xiyiz = xu(yuz) + yu(x"z) + zu(x”y) + (X \y)uz + (x|z)uy + (y|z)Ux
[EXP4] wixiyiz = WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
(Wlyiz) + (wly)l(xiz) + (w|z)l(xy) +

(XIyi(wiz) + (x|2)li(wiy) + (y[2)l(wix)

Here, we only present the proof of EXP3. The proof of EXP4, which is a little lengthy, can be found
in the appendix.

[EXP3]

iyiz = [CM1]
T&z) + (yiz Hx + x\(yuz) = [CM1]
x“(ynz) + (Wiz + Zlly + y|Z)Ix + x|(yiz) = [CM4]
x“(ynz) + ((ylz + z y) X + (y\z) x) + X|(yiz) = [CM4]
xl(yiz) + ((ylz)Ix + (zUy)ix + (y]z)Ix) + x|(yiz) = [A2]
xl(yiz) + ((YlZ)Ix + (zIV)ix) + (y[2)ix + x|(yiz) = [A2]

w2) + (alx + @ly)lx + 2l + x/(y2) = [sc]
xlyz) + Y@ + @y)lx + y[2)lx + x|(y2) = [GEN3]

x
fass
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x“(yuz) + yu(x"z) + Lﬁﬂ\ﬁh + (y|z)ux + X|(yiz) = [SC1]

xl(yiz) + yl(xiz) + zl(yix) + (Y |z)lx + x|(yiz) = [GEN3]

xl(yiz) + yl(xiz) + zl(xy) + (y|z)Ix + x|(yiz) = [CM1]

x“(ynz) + yu(x"z) + z“(x”y) + (y\z)ux + Mz + zu@( +yl|z) = [CM9]
x“(yuz) + yu(x"z) + ZU(Xny) + (y\z)ux + (x](ylz + zly) + x]y|z) = [CM9]
xﬂ(yuz) + yu(x”z) + zﬂ(x"y) + (y\z)ux + (x](ylz) + x\(zﬂy) + x]y|z) = [SC5]
xl(yiz) + yl(az) + zl(ay) + (v 2)x + (xIy)lz + xl(@Zy) + xly|2) = [SC5]
xlyiz) + Yl (az) + 2loy) + (v12)x + (xy)lz + 2y + xlyl2) = [HS]
Xl(yiz) + yl(xiz) + zl(xiy) + (y|2)lx + (xy)lz + (x[2)ly + &) = [A6]
Xl(yiz) + Vi(xiz) + zI(xiy) + (v Z)Ix + (x )iz + (x|2)ly) = [A2]

(yiz) + yl(xiz) + zl(xay) + ((v]2)Ix + ((x]y [z + xiz)ly) = [A1]

(yiz) + yil(xiz) + Zl(ay) + (x]Vlz + (x 2)ly + (y|2)Ix) = [A2]

(viz) + yil(xiz) + zI(ay) + ((x]y)lz + (x2)ly) + (y|2)lx = [A2]

(yiz) + yli(xiz) + zI(xay) + (X\y)uz + (x[2)ly + (y[2)lx;

X X X X

Alternating Bit Protocol

The alternating bit protocol is a communication protocol concerning data transmission trough an
unreliable channel so that no information will get lost. It was first described in [2]. In the context of
ACP the protocol was verified for the first time in [3]. Our specification and verification of the ABP
are based on the ones given in [1].

The alternating bit protocol describes the behaviour of a sender S, a receiver R, a channel K from S
to R and a channel L from R to S (see fig. 1).

2 K 3

Figure 1: ABP configuration

The sender S waits for a data itehat port 1 and passes it on together with arbfinitially 0) to port

2. Then it waits for either a bit or an error (supposed to be recognizable) at port 6. If it detects an
error or a bit unequal to at port 6, it again puts the combinatidm at port 2 and waits for input at

port 6, and so on, until it detects a bit equalrntolf so, S starts all over, waiting for data at port 1.
Only now, instead oh, appending (1 ) to the data it gets from port 1.

Channel K waits for data and a bit at port 2, either relays this combination to port 3 or corrupts the
information and puts an error at port 3. Then, in both cases, repeats the procedure, waiting for a bit
at port 2.

The receiver R waits for either a data/bit combinattmor an error at port 3. If it detects an error

or a data-bit combination of which the bit part is equahtdinitially 1) at port 3, it passes on the bit

part to port 5 and again waits for input at port 3. This process is repeated until it detects a data/bit
combination of which the bit part is equal to In If this is the case, it successively passes on the
data partd to port 4 and the bit part 1 mto port 5 and starts all over. Only now, instead of t,-
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it expectsm to be appended to the data it gets from port 3.

Finally, channel L waits for a bit at port 5, either relays this combination to port 6 or corrupts the
information and puts an error at port 6. Then, in both cases, repeats the procedure, waiting for a bit
at port 5.

Formal specification

The following specification of the alternating bit protocol is almost identical to the ones given in [1]
and [7]. One difference between our approach and the one in [7] is that we do not have an explicit
element “e' of sort “error'. The reading and writing of errors are represented by omitting parameters
to the respective read and write actions. The advantage is that in (attempted) communication involving
an error and a bit, we just apply CF2", while, if we had an explicit error element, no rule could be
applied, since there is no rule that says what to do with parameters of different sorts. Moreover, we
cannot prove two elements of different sort to be unequal (to be able to apply CF2'). Note that adding
sort-inequality as an alternative to the proviso of CF2" would create ambiguities because in pCRL
overloading is allowed, making it possible to apply both CF1' and CF2", with different results (see also
the outline of the proof). Of course there are other ways to solve this problem (for instance by adding
a “third bit") but our solution is simple and introduces no extra functions and such.

Another difference is the presence of the functiea to connect the inequality afandi to the given
inequality ofT andr (B1).

sort Bool
func
T, F : -~ Bool
sort D
sort Bit
func
0,1 © > Bit
invert : Bit - Bit
zero : Bit -~ Bool
rew
invert(0) =1
invert(1) =0
zero(0) =T
zero(1) =F
act
rl, s4 :D
s2,r2, c2 : D x Bit
s3, 13, c3
s3,r3, c3 : D x Bit
s5, r5, ¢5 : Bit
s6, 16, c6
s6, 16, c6 : Bit
comm
r2|s2 = c2
r3/s3 =c3
r5/s5 = ¢5
r6|s6 = c6
proc

s = 5(0).S(1).S
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S(n:bit) = 5(d:D,r1(d).S(n,d))

S(d:D,n:bit) = s2(d,n).((ré(invert(n)) + r6).S(d,n) + r6(n))

R = R(1).R(0).R

R(n:bit) = (3(d:D,r3(d,n)) + r3).s5(n).R(n) + 3 (d:D,r3(d,invert(n)).s4(d)).s5(invert(n))
K = Y (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3))).K

L = Y (n:bit,r5(n).(i.s6(n) + i.s6)).L

ABP = 1({c2,c3,c5,¢6,i},0({r2,r3,r5,r6,s2,s3,s5,s6},SIRIKiL))

Formal specification of the ABP protocol

Correctness criterion

The following set of auxiliary equations is considered to beextensionof the above formal
specification rather than a set ofacros(as in [1]). This is done because there are no rules for
handling macros. As a consequence, within the proof they can be treated as formal expressions.
However, they can nevertheless be viewed as abbreviations and could be removed by substituting their
right-hand side for their left-hand side in the proof and omitting the corresponding applications of
[REC].

X = 0({r2,r3,r5,r6,s2,s3,s5,s6},SIRIKiL)
X1(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,0).S(1).SiIRIKiL)
X2(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Sis5(0).R(0).RiIKiL)

Y = 0({r2,r3,r5,r6,s2,s3,s5,s6},S(1).SiR(0).RiKiL)
Y1(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,1).SIR(0).RiKiL)
Y2(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).RiKiL)

Extension of the formal specification of the ABP protocol

Together, the formal specification and the above-stated extension form the specifiEatibm
complete the definition of the proof context, we give the\sedf used data variables and the sgt
of used process variables.

Vy = {0 : bith) In1 : bitl] n2 : bitD) 3 : bith) 0 : bitl) M1 : bith] 2 : bitD) (p : bith] [q : bit[)
[d:D0@l:D0E: DOEl: DO
Vo= {X X1, x2, x3, x4, x5, ¥, ¥1,¥2,y3, 7, 1, 72, 73, 74, 25, 26, w, wl, w2, w3}

Thus,E, v, v, is the context in the correctness proof for the ABP protocol.

To show that the Alternating Bit Protocol iscarrectcommunication protocol, we have to prove that
it externally behaves as a one-element buffer, i.e. it satisfies the equation
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ACP + SC + HS + Tl + SUM + BOOL + RSP + CFAR ~ ABP = 3 (d:D,rL(d).s4(d).ABP) from E, V, V,.
This is the main objective of this report.

Outline of the proof

Our proof complies with the one given in [1]. To give an idea of the composition of the proof we have
the following summary. By a "normalizing lemma' we mean that all proof steps are performed
outermost parallel in the standard direction (the one of the tables, except for some SUM axioms: The
> symbols, like the + should be worked towards the top level), without expanding recursive process
identifiers. Note that all normalizing proofs can easily be automated since no choices are made and
the terms are reduced to normal forms modulo commutativity and associativity of the +.

[ABP1] and[aBp2] are general normalizing lemmas for frequently used terms. As an example we present
the proof of{asr1:

[ABP1]
((x1 + x2).x3 + x4).x5 = [Ad]

((x1 + x2).x3).X5 + x4.x5 = [A5]

(x1 + x2).x3.x5 + x4.x5 = [A4]

Xx1.x3.X5 + x2.X3.X5 + x4.x5;

[ABP3] proves that 1 is unequal to 0. First, assume 1 = 0. Then we have

T = zero(0) = zero(1) = F

contradicting B1. Therefora, must be unequal to. Note that the functiorero is used to distinguish
betweero anda.

[ABP3]

[ [
1=0

> [2]
T = [FACT]
zero(0) = [1]

zero(1) = [FACT]
F;
U[~E[2] [B1]]

1{-1
-(1=0);

[ABP4] ... [ABPg] are normalizing lemmas for some of the main processes. Their proofs consist of one
[REC] step followed by some rewriting steps in the standard direction. For example:

[ABPS]
K =[REC]
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> (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3))).K = [SUM5]

>(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) +i.s3)).K) = [SUM5]

>(d:D, (n:bit,(r2(d,n).(i.s3(d,n) + i.s3)).K)) = [A5]

>(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K));

[ABP9] ... [ABP31] are normalizing lemmas for all occurring encapsulated left merges. They will be
applied to the main expansions. Most of them reduce to

[ABP17]
0({r2,r3,r5,r6,s2,s3,s5,s6},r2(d m).xuy) =[CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r2(d,m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,55,s6},r2(d,m)).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [D2]

8.0({r2,r3,r5,r6,52,53,s5,s6},x1y) = [A7]

5;

[ABP32] ... [ABP79] are normalizing lemmas for all occurring "basic' communication merges. Their
scheme is about the same in all cases:

[ABP32]
r2(d,m).x35(n).y = [CM7]

(r2(d,m)35(n)).(xiy) = [CF2]
d.(xiy) = [AT7]
5,

If we had stated our specification as in [7], the following derivation would run into the difficulties
mentioned earlier:

[ABP72]
r6(m).x$6.y = [CM7]

(r6(m)[36).(xy) = [CF2"]
d.(xiy) = [AT7]
5;

Instead ofss without parameter, we would havee), wheree would be an object of sotror. In the
second step we would have to redyegn)ze(e)).(xy). And now we are stuck! There is no rule to apply:

m ande are of different sorts, so we neither can prove them unequal in order to use CF2' nor can we
apply CF2".

[ABP8O] ... [ABP136] all involve main communication merges. Since these communication merges only
occur in the expansions left-merged to another process, these left merges are included.
[ABP8O] ... [ABP8S5], [ABP98] ... [ABP105] and [ABP113] ... [ABP132] are relatively simple. Some reduce &0
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For instance:

[ABP81]
(S(m).xDK)Hz = [ABP4]

(3(d:D,r1(d).S(d,m) 0Kz = [ABP6]

(>(d:D,r1(d).S(d,m).X)¥ (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)))uZ = [SUM7]

>(d:D,ri(d).S(d,m).x¥ (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)))uz =[SC3]

5(d:D,Y (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K))DIl(d).S(d,m).x)uz = [SUMZ2]

5(d:D,>(d1:D,5 (n:bit,r2(d1,n).(i.s3(d1,n) + i.53).K))DIl(d).S(d,m).x)Uz = [SUM7]

5(d:D,Y (d1:D, 3 (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).K)Dil(d).S(d,m).x))Uz = [SUMT7]

3 (d:D,5(d1:D,¥ (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).Km(d).S(d,m).x)))Uz = [ABP35]

5(d:D,3(d1:D, 5 (n:bit )z = [SUM1]
3(d:D,3(dL:D3)lz = [SUM1]
3(d:D.3)z = [SUM]

3lz = [GEN2]

5

[ABP8S] ... [ABP92] iNVOolve two main communication mergaestreducing tos. The proofs contain some
trickery. [ABP8e] ... [ABP90] dO the preparations fguepa1] and[aBpP92], being each others “duals' (one

can be obtained from the other by replacig by 1's and vice versa). We could derive a somewhat
more general lemma fromspra1] and[ABr92] by using induction. However, as explained earlier, we
want to avoid induction as much as possiblesr93] ... [aABP97] are similar: Again two main
communication merges not reducing soare handled[aBrPi06] ... [ABP112] (involving a double
summation) anghBpr133] ... [ABP136] are also elaborate ones, however these are a little more general (no
dual cases).

Although these lemmas are all based on the same trick, a general lemma, abstracting from port names
and communication, cannot be expressed in the language of uCRL.

As a brief intermezzo we give a proof sketch with explanation of about the simplest cages,tet
D be atomic actions with|s = ¢, d : D a data variablep a process expression possibly containing
d, e : D a data expression with = dandq a process expression not containthg/Ve want to prove

2(d:D,r(d).p) |s(e).q = c(€).(p[e/d]iq).
First we prove

2(d:D,r(d).p) |s(e).q = 3 (d:D,(r(d)[s(€)).(onq) + c(e).(ple/d]iq)): [*]
[*]

> (d:D,r(d).p) |s(e).q = [SUMT7]
>(d:D,r(d).p|g€).q) = [CM7]
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2(d:D,(r(d) |s(e))-(pia)) = [SUM3]

(Sinced does not occur free in any open assumption)
>(d:D,(r(d) [s(e).(pid) + (r(e) |s(e))-(ple/d]ig) = [CF1]
2.(d:D,(r(d) |s(e)-(pia)) + c(e).(ple/d]iq) = [SUM1]
2(d:D,(r(d) [s(8).(piq)) + 3(d:D,c(e).(ple/d]iq)) = [SUMA4]
>(d:D,(r(d)[s(€).(pig) + c(€).(ple/d]iq));

Since we work with classical logic, for all ande eitherd = e or = (d = €). In the first case we have

[lemmaA
[ [1]
d=e
> (r(d)[s(e)).(pi) + c(e).(ple/d]iq) = [1]
(r(e) |s(e))-(ple/d]iq) + c(€).(p[e/d]ig) = [CF1]]
c(e).(ple/d]ig) + c(e).(p[e/d]ig) = [A3J]
: C(?)-(p[e’d]uq)
]] —>I
(d=¢€) - (r(d)[s(e).(ra) + c(e).(p[e/d]iq) = c(e).(p[e/d]iq);

The™ in the first line indicates that [1] may be applied more than once (once extra for each occurrence
of d in p). With -1 the assumption [1] is discharged.

In the second case we have

[lemmaB
[ [1]

a(d=¢e)
> (r(d)[s(e)).(pia) + c(e).(ple/d]ia) = [~ E [1] [CF2T]

0.(pig) + c(e).(ple/dia) = [A7]

0 + c(e).(p[e/d]ig) = [GEN1]

: C(?)-(p[e’d]uq)

]] —>|
=(d=¢) - (r(d)[s(e)).(pid) + c(€).(p[e/d]ia) = c(e).(p[e/d]i);

Now suppose

~((r(d) [5(8))-(pi) + c(e).(p[e/d]iq) = c(e).(p[e/d]iq)). [1]

If d = e, then, applying- E, we have a contradiction becausel@hmaA So by - | we have-(d =

€) (discharging the assumption thdt = €). Only then, applying—E again, we also have a
contradiction, now because ¢dmmaB Thus, by Reductio ad Absurdum (RAA), discharging the
assumption [1], we get

(r(d) [s(€)).(pia) + c(€).(ple/d]iq) = c(€).(p[e/d]iq) [lemmag
In a derivation format:

[lemmad
[ [1]

[ﬂ(](r(d) |S(€))-(pid) + c(e).(ple/d]ia) = c(€).(p[e/d]iq))
> [2
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[ [3]
d=e
> [4]
(r(d) |s(€)).(pig) + c(e).(ple/d]iq) = [~ E [3] [lemmaA4]
c(e).(p[e/d]iq);
O[-E[4] [1]]
I[-1]
-(d = e);
(5]
(r(d) |s(€)).(pig) + c(e).(ple/d]iq) = [ - E [2] [lemmaB]
c(e).(p[e/d]iq);
O[-E[5] [1]]
] [RAA]
(r(d) |s(€)).(pig) + c(e).(ple/d]iq) = c(€).(p[e/d]iq);

Because there are no open assumptions left, and consequdeddgs not occur free in any open
assumption, we may apply SUM11 to obtain

2(d:D,r(d).p)[s(€).q = [*]

> (d:D,(r(d) |s(e)).(pig) + c(e).(ple/d]ig)) = [lemmaq (Here we apply SUM11)
> (d:D,c(e).(p[e/d]ig)) = [SUM1]
c(€).(ple/d]ia).

which concludes our proof sketch. Of course this is not a very constructive proof. However, if, instead
of CF2', we had the axiom

/ / /
(t, =t N e Nty = 1) VA (E et [y(E esty) = &

which, in a classical world, is equivalent to CF2' but in an intuitionistic one slightly stronger, we could
derive femmaQ without using RAA. In this particular case it would state

d=eOr(d)|s(e) = d.

It says that, no matter whether = is decidable or not, eithree or r(d) |s(e) = &. This is not as strong
asd = e[ (d =€), saying (in intuitionistic logic) that = is decidable fifands do not communicate
at all, we always have(d)|s(e) = 6, no matter whethed and e are equal or not). Now, with the
following provable constructions

d=e
(r(d) [s(€)).(pia) + c(€).(ple/d]iq) = c(€).(p[e/d]iq)

=y =

[ r(d)|s(e) =o
> (r(d)[s(e)).(pig) + c(e).(ple/d]ig) = c(e).(p[e/d]iq)
I

we apply (intuitionistic)J-elimination
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to obtain [emmagQ constructively.

Another way to look at it is to regard our specification to be incomplete with respect to the. $brt
we would demand the specification to be “effective' (see [3]), equality of (closed) objects of sort
would be decidable. The@ = e) &~ (d = ) would be a plausible assumption (to be added as an axiom
instead of RAA) and againdmmag@ could be proved constructively by applyingelimination.

We continue our main proof outline.
As an instance of the method just described, we present the “easiest' one from the proof:

[ABP133]

[ [
n=m

> (r5(n)35(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [1]
(r5(m)$5(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [CF1']

c5(m).((y1.s6(n) + y2).y3ix) + c5(m).((y1l.s6(m) + y2).y3ix) = [1]

c5(m).((y1.s6(m) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [A3]

¢5(1).((y1.s6(m) + y2).y3ix)
I1-1
n=m - (r5(n)35(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = c5(m).((y1.s6(m) + y2).y3ix);

[ABP134]
[ [

~(n=m)

(r5(n)(35(m)).z1 + z2 = [-E 1 CF21

8.z1 + z2 = [AT]

5 + 22 = [GEN]]

z2

1
=(n=m) - (r5(n)35(m)).z1 + z2 = z2;

[ABP135]
[ (1]
= ((r5(n)$5(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = c5(m).((y1.s6(m) + y2).y3ix))

> [2]
[ [

n=m

> [4]
(r5(n)35(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [~ E [3] [ABP133]]
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c5(m).((y1.s6(m) + y2).y3ix);
Ol-E[4 1]
I{-1

=(n=m),

(5]
(r5(n)35(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [~ E [2] [ABP134]]

¢5(m).((y1.s6(m) + y2).y3x);
O[-E[5][1]
I [RAA]
(r5(n)[85(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = c5(m).((y1.s6(m) + y2).y3ix);

[ABP136]
(s5(m)xlz = [ABP7]

(s5(m).xL¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz =[SC3]

(>(n:bit,r5(n).(i.s6(n) + i.sG).L)E%S(m).x)Hz = [SUMT7]

> (n:bit,r5(n).(i.s6(n) + i.sG).LBS(m).x)Hz = [CMT7]

Y (n:bit, (r5(n) ($5(m)).((i.s6(n) + i.S6).LHX))HZ = [SUM3]

(3 (n:bit,(r5(n)$5(m)).((1.s6(n) + i.s6).Lix)) + (r5(m)LS5(m)).((i.s6(m) + i.sG).Lux))uz = [CF11

(5 (n:bit,(r5(n) 85(M)). ((.56(n) + i.56).Lix)) + c5(m).((i.s6(m) + i.56).Lx))z = [SUMA]

(O (n:bit, (r5(n)($5(m)).((1.s6(n) + i.56).Lix)) + > (n:bit,c5(m).((i.s6(m) + i.sG).Lux)))uz = [SUM4]

S (n:bit, (r5(n)35(m)).((i.s6(n) + i.s6).Lix) + c5(m).((i.s6(m) + i.s6).Lux))uz = [ABP135]

> (n:bit,c5(m).((i.s6(m) + i.sG).Lux))uz = [SUM1]

c5(m).((.s6(m) + i.s6).L)z = [GEN3]

c5(m).(xi(i.s6(m) + i.s6).L)z = [CM3]

5(m).((xi(i.56(m) + i.56).L)z) = [GEN4]

c5(m).(xi(i.s6(m) + i.s6).Liz);

Next, we come to the expansions of merged processes. This is about the level of the proof in [1].
[ABP137] does the bulk foraBp13s] and[aBP139]

X = 3(d:D,r1(d).X1(d))
Y = ¥(d:D,r1(d).Y1(d))
Similarly, [ABP140] ... [ABP154] and[aBP157] dO the preparations fgrepr155] and[ABP156]

X1(d) = c2(d,0).(i.c3(d,0).s4(d).X2(d) + i.c3.c5(1).(i.c6(1) + i.c6).X1(d))
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Y1(d) = c2(d,1).(i.c3(d,1).54(d).Y2(d) + i.c3.c5(0).(i.c6(0) + i.c6).Y1(d))
and for[aBr1s8] and[ABP159]

X2(d) = ¢5(0).(i.c6(0).Y + i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d))

Y2(d) = c5(1).(i.c6(1).X + i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d))

Derivations are straightforward.
From these four lemmas, by applying CFAR, we obfaspri60] ... [ABP163]

1.1({c2,c3,c5,c6,i},X1(d)) = 1.s4(d).t({c2,c3,c5,c6,i},X2(d))
1.1({c2,c3,c5,c6,i},Y1(d)) = 1.54(d).t({c2,c3,c5,c6,i},Y2(d))
1.1({c2,c3,c5,c6,i},X2(d)) = t.1({c2,c3,c5,c6,i},Y)

1.1({c2,c3,c5,¢c6,i},Y2(d)) = 1.1({c2,c3,c5,c6,i},X)

Substituting one for another in the above ten lemmas weagets4] ... [ABP167]

1({c2,c3,c5,c6,i},X) = Y (d:D,r1(d).s4(d).t({c2,c3,c5,c6,i},Y))
1({c2,c3,c5,c6,i},Y) = 5 (d:D,r1(d).s4(d).1({c2,c3,c5,c6,i},X))

1({c2,c3,c5,c6,i},X) = Y (d:D,r1(d).s4(d). (d:D,r1(d).s4(d).1({c2,c3,c5,c6,i},X)))
1({c2,c3,c5,¢c6,i},Y) = Y (d:D,r1(d).s4(d). (d:D,r1(d).s4(d).1({c2,c3,c5,c6,i},Y)))

Of which the latter two are proved equal by applying RSP on them: Both satisfy one process
specification. Substituting the result in [ABP164] we finally haxeries]

ABP = ¥ (d:D,r1(d).s4(d).ABP))
The full proof is given in the appendix.
Related work

In this section we give a brief explanation of the achievements of M.P.A. Sellink [9] and M. Bezem
and J.F. Groote [4] as well a comparison of their work with ours.

[9] presents a representation of process algebra in terms of a variant @fatbelus of Inductive
Constructionsof T. Coquand and G. Huet [10], a powerful higher order typed lambda calculus,
implemented in the interactive proof construction program COQ [11], which in turn is written in the
typed functional programming language ML.

Via the so-calledCurry-Howard isomorphisntypes are used to represent propositions. If and only if

a type has amhabitant that is, if there exists an element of that type, the proposition corresponding
to that type is considered true (hence, the empty type corresponds to false). An assumption is made
by asserting a variable to represent an inhabitant of the type corresponding to that assumption. A
sequence of open assumptions is callezbatext

Translation of HCRL axioms and rules to types can be done in various ways. The most direct one of
course is to implement each language element (including variables), axiom and rule in the COQ
system. This way, on the language level, no use is made of the special skills of the COQ system; on
the other hand, we remain on familiar ground: theory and meta theory remain separated.

Yet, this is not the way things are done in [9]. Here, several notions of HCRL are translated to similar,
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though sometimes far more powerful notions in COQ. Language variables (data and process variables)
as well as meta variables (from rule schemata) for instance, are both implemented by the variables of
the COQ system; implication{1 and - E) and SUB are taken from the COQ system, wheite and

SUB are consequences of the same rialg) falsehood and equality are implementedrafuctive

types the latter inducing the rule REPL (via =E).

Sorts are viewed as inductive types, automatically providing for an induction mechanism. This is quite
different from the original pCRL whereonstructorsand functionsare not separated. It has the
advantage however of being able to extend a specification without influencing the validity of
deductions made so far.

Functions on sorts are defined by a general recursion mechanism that forces them to be total, while
in HCRL functions being total is preferable, but not necessary. Furthermore, no overloading of
functions is possible, compelling to invent a fresh name for each newly introduced function.
Consequently, both the intermingling of language and meta level and the absence of constraints on the
generation of the specification, the strength and scope of the obtained system are not quite clear.
Perhaps it is possible to add some ML functions to the COQ system translating textual pCRL
specifications to COQ code.

There certainly exist propositions, unprovable by pure PCRL, yet provable in the COQ system
provided with context rendering the same specification. For instance, in COQ the inequality of the
objects of any two-objects sort can simply be proved, while in pure pCRL a function relating these
two objects tor andr of Bool has to be added to the specification (fandr can be proved unequal

by the axiom B1).

Another difference between a pure PCRL proof and a proof by the COQ system is due to the
following. In HCRL, actions are represented by their names (labels), possibly followed by some
parameters. The label of an action only serves as a “syntactical object' to distinguish actions from one
another. In COQ, syntactical objeals exist as constructors of inductive types. They can neither be
inspected however, nor compared. A solution to this problem as proposed in [9] is to represent each
atomica(d) action by a sequenge D a d), where labek is of (inductive typelact and parameted is

of typeb. Actions without parameters are provided with a dummy parameter. This way, trivial notions
(in MCRL) such as syntactic equality and syntactic set membership of action labels, as used in rules
concerning communication, encapsulation and hiding, capréeedin COQ. This produces lengthy
deductions however, diverting one's attention from the main proof.

[4] consists of a formal verification of the alternating bit protocol according to the above framework.
The outline of the proof in [4] is basically the same as ours. Yet, our specification section is much
smaller ([4] uses several auxiliary functions), we have a slightly different fairness rule and our proof

is more readable (although this may be a matter of habituation).

The large size of the specification section of [4] is probably because we make extensively use of the
rule RAA, while [4] presents a constructive proof, requiring the introduction of equality functions to
replace the assumption that action parameters are always either equal or unequal (that is, the
assumption that equality on data is decidable). The remaining differences must be consequences of the
deviation of the COQ implementation from pure HCRL as well as personal preferences.

A report on a computer-checked PCRL verification of Milner's scheduler by H. Korver and J.
Springintveld will appear in [8].

Conclusions

Although pCRL has its limitations, it showed to be a powerful tool with which non trivial protocols

can be proven correct. For mechanical provers the length of the proof should not be a serious problem
and the formal approach to data an indispensable advantage. The bulk of the work can easily be
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automated since it only involves standard-direction rewriting. Even associativity and commutativity
are no problem because rules only have tortaéched not unified If we had omitted all such trivial
rewrite steps the length of the proof would only be a fraction of what it is now: If the equalities in
the communication and rewrite sections of the specification are viewed as rewrite rules, 70% of the
lemmas in the appendix can be proved by rewriting both sides of the equations to a normal form
modulo associativity of ., + and and commutativity of + apnd and comparing the results. This
percentage may even become greater if derived lemmas can be used as rewrite rules as well.
Perhaps if we could abstract a little more (for instance from atomic actions and from communication)
we could state some more general theorems and develop some powerful “proof tools'. Especially the
expansion theorem and the communication lemma mentioned in the proof outline are worthwhile to
be presented in a more general setting.

The flaw on communication may be put right by imposing some restrictions on overloading on atomic
actions (for instance by forbidding it altogether).

Finally, induction can be made more effective if we distinguish betwamTstructorsand functions

with some restrictions on both of them. This approach is well known from some type theories with
inductive types and some typed functional languages (such as ML, Haskell). Some adaptions with
respect to the semantics may be needed, but this will not raise any serious problems.

For example, instead of

sort Bit
func
0,1 : - Bit
invert : Bit - Bit
zero : Bit -~ Bool
rew
invert(0) =1
invert(1) =0
zero(0) =T
zero(1) =F

we could have

sort Bit
cons
0,1 : - Bit
func
invert : Bit - Bit
zero : Bit -~ Bool
rew
invert(0) =1
invert(1) =0
zero(0) =T
zero(1) =F

where the parameters of the functions on the left-hand side must be constructor terms (i.e. either
variables, constructors without parameters or constructors parameterized by constructor terms). Further
conditions must hold to guarantee that function terms rewrite (in a finite number of steps) to
constructor terms. The condition on sorts and constructors could be that each sort name and
constructor name must be unique and sorts must be well founded in the following sense. Let (*) be
the property of a sort that there is at least one constructor of which all parameters are of sorts with
property (*). This means that a sort with a constructor without parameters automatically has property
(*). Now, all sorts of a set of sorts depending only on each other are well founded iathépve
property (*). (Note that this is different from saying that a sort is well founded if it has property (*).)
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Example: In the following specification the softwestandtree are defined by mutual induction. Yet,
they are both well founded, because 0, 1 ailchave no parameters and therefbieandforesthave
property (*) and consequently, so himse The specification defines trees with vertices labelled by 0
or 1 and with ordered edges.

bit =0]|1
forest::= nil | congtregfores)
tree ::= vertexbit,fores)

Induction can now be explained in terms of the constructors, independent of the defined functions or
of external verifications, such that extending a specification by introducing extra functions does not
affect preceding proofs.
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Appendix
This appendix contains the full proof of the correctness of the ABP protocol. The keywsds,

procvar are added to initialize the setg andv, and the keywordroot marks the beginning of the
derivation.

sort Bool
func
T, F : - Bool
sort D
sort Bit
func
0,1 : - Bit
invert : Bit - Bit
zero . Bit » Bool
rew
invert(0) =1
invert(1) =0
zero(0) =T
zero(1) =F
act
rl, s4 :D
s2,r2,c2 . D x Bit
s3, r3, c3
s3,r3, c3 : D x Bit
s5, 15, c5 : Bit
s6, 16, c6
s6, r6, c6 : Bit
comm
r2(s2 = c2
r3/s3 = ¢3
r5/s5 = c5
r6[s6 = c6
proc
S = 5(0).S(1).S
S(n:bit) = Y (d:D,r1(d).S(n,d))
S(d:D,n:bit) = s2(d,n).((r6(invert(n)) + r6).S(d,n) + r6(n))
R = R(1).R(0).R
R(n:bit) = (3(d:D,r3(d,n)) + r3).s5(n).R(n) + > (d:D,r3(d,invert(n)).s4(d)).s5(invert(n))
K = 3(d:D, (n:bit,r2(d,n).(i.s3(d,n) + i.s3))).K
L = Y (n:bit,r5(n).(i.s6(n) + i.s6)).L
ABP = 1({c2,¢3,¢5,¢6,i},0({r2,r3,r5,r6,s2,s3,s5,s6},SIRIKiL))
X = 0({r2,r3,r5,r6,s2,s3,s5,s6},SIRIKiL)

X1(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},S(d,0).S(1).SiIRIKiL)
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X2(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Sis5(0).R(0).RiKiL)

Y = 0({r2,r3,r5,r6,s2,s3,s5,s6},S(1).SiR(0).RiKiL)
Y1(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,1).SiIR(0).RIKiL)
Y2(d:D) = 0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).RIKiL)

datavar
m, m1, m2, m3, n, n1, n2, p, q : bit;
d,dl,e,el:D

procvar

X, X1, X2, X3, x4, X5, vy, y1,y2,y3, z, 21, z2, 23, 74, 25, z6, w, wl, w2, w3
proof

[GEN1]
d+x=[Al]
x+ 8= [Ag]
X

[GEN2]
8lx = [cm2)
5.x = [AT]
5;

[GEN3]

xiy = [CM1]
;ﬂy + Hx+ x|y = [A1]

y[[x + x[[y + x|y = [SC3]

yﬂx + xuy +y|x = [CM1]
YIX;

[GEN4]

xiy)iz = [CM1]
oz + ) + xy) ﬂz = [cM1]
(xly + ylix + x[yliz + zl(xiy) + (xiy)|z = [CM4]

(Xly + yix)lz + (xy)lz + zl(xy) + (xy)|z = [CM4]

_(_ﬂ 1)& + (y“x)uz + (x|y)uz + zu(x\\y) + (xiy)|z = [SC1]

xlyiz) + (halz + xiy)lz + zlooy) + w1z = s

x“(ynz) + yﬂg@ + (x|y)uz + zu(xw) + (xiy)|z = [GEN3]

x“(ynz) + Ll[ﬁfz + (X|y)uz + ZH(XHY) + (xiy)|z = [SC1]

x“(yuz) + (yllz)lx + mﬁ& + zu(x\\y) + (xiy)|z = [SC5]

Xl(yiz) + (Ylz)lx + x|[(ylz) + zl(xy) + (xy)|z = [GEN3]

x“(ynz) + (yuz)ux + x\(y“z) + zu x) + (Xiy)|z = [SC1]

x“(ynz) + (yuz)ux + x\(yuz) + (‘z&[ﬁ( + (xiy)|z = [CM1]

xﬂ(yuz) + (yuz)ux + x\(yuz) + (zuy)ux + ((;_Hny + y“x + x]y)|z = [CM8]

x“(ynz) + (yuz)ux + x\(yuz) + (zuy)ux + ((Xly + viX) [z + (X]y)|z) = [CM8]
x.(yiz) + (l2)x + x| (yl2) + @y)lx + (ly) iz + 1)1z + (x]y)|2) = [SC3]
xlyz2) + M2)lx + x| (v12) + @y)lx + @ledy) + (v 1z + (xly)|2) = [SC8]
xlyz) + M)lx + x|(l2) + @yllx + (2 xﬂzy1 + (Y912 + (xly)|2) = [SC3]
xly2) + M2)lx + x| (vl2) + @y)lx + m +(ylx)]z + (iy)[2) = [sC5]
xlyz) + M)lx + x| (vl2) + @y)lx + (iely) + lalz + iy 12) = 1sca)

x




xﬂ(yuz) + (yuz)ux + x\(yuz) + (zuy)ux + (x|(zuy) +z Hx + (x|y)|z) = [SC5]
xlyz) + 2l + x|l + @y)lx + (xI@ly) + 2l + xiy)12) = sca)
xlyiz) + plalx + x|ol2) + @y)lx + x|y) + ﬁiﬁnx + (y)2) = [SC4]
xlwiz) + (lalx + x10l2) + @ylx + ey + wilx+ xlyl2) = [a1]
(y1iz) + (YIZ)Ix + x|(ylz) + (ZIy)ix + ((y|2)Ix + x|(zly) + x|y|Z) = [A2]
(yiz) + (Ylz)ix + x|(ylz) + (zly)Ix + ((y|2)Ix + x|(zly)) + x|y|z = [A2]
(yiz) + (yilz)lx + x|(yllz) + (ZIV)ix + (y|2)x + x|(zly) + x|y|z = [A2]
(yiz) + ( ax+xuya+«Awb+wuﬂn+xuzﬁ+mwz:ma
(ynz) + (ylz)lx + (x] yUz) + ((zuy X + (y[2)Ix)) + x|(zly) + x|y|z = [A1]
(yiz) + (Ylz)Ix + ((ZIy)Ix + (y|2)Ix + x[(y12)) + x|(zly) + x|y|z = [A2]
(yiz) + (ylz)ix + ((zly)ix + (y]|2)ix) + x\(yuz) + x\(zﬂy) + x|y|z = [AZ]
(ynz) + ((ylz)ix + ((zuy ux + (v[2)IX)) + x|(Vlz) + x|(zly) + x|y|z = [A2]
Xl(yiz) + ((vlz)lx + @ylx + (VIZ)UX) + x|(ylz) + X\(Zﬁy) +x|y|z = [CM4]
xl(yiz) + ((ylz + Zuy)ux + (ylz)ux) + x|(ylz) + x|(zly) + x|y |z = [CM4]
xl(ynz) + (yuz + zuy + y|2)ix + xd(y z) + x|(zly) + x|y|z = [CM1]

(yiz) + (yiz)ilx + x\(v“z) + x](zly) + x|y|z = [A2]

(yiz) + (yiz)llx + (x| (ylz) + x](zly)) + xly|z = [A2]

(yiz) + (yiz)lx + (xI(ylz) + x|(zly) + x|y|z) = [CM9]

xlyiz) + (yiz)lx + (x|(ylz + 2ly) + xly|7) = [CM9]

x“(ynz) + (ynz)ux + x\gyuz + zuy +vy|z) = [CM1]

xl(yiz) + (yiz)lx + x|(yiz) = [CM1]

Xiyz;

x
fasy

X X X X X |X

x
[

=~

x

x

x
fass

[EXP3]

xiyiz = [CM1]

;[faz) + (yiz HX + X |(yiz) = [CM1]

xﬂ(yuz) + -(gxy_ﬂ_zz+ zuﬁ[ +y z)ux + x|(yiz) = [CM4]

x“(ynz) + ((ylz + zly)lix + (y\z)ux) + X|(y1z) = [CM4]

(yiz) + ((ylz)Ix + (zly)ix + (ylz)ux) + x|(yiz) = [A2]

(yiz) + ((ylz)lx + (zIy)[x) + (y|2)lx + x|(yiz) = [A2]

(vz) + gﬁll_zu + @y)lx + yl2)x + x|(y2) = [sc1]

Xl(yiz) + yl(zx) + (zly)lx + (y[2)ix + x|(yiz) = [GEN3]

x“(ynz) + yu(x"z) + zu Ux + (y|z)ux + X|(yiz) = [SC1]

xL(ynz) + yl(xiz) + (z-ﬂzYyL))x_+ (y\z) X + x|(yiz) = [GEN3]

xﬂ(yuz) + yu(x”z) + zﬂ(x"y) + (y\z) X + x|(yiz) = [CM1]

x“(ynz) + yu(x"z) + z“(x”y) + (y|z)lx + x QT}+ z z) = [CM9]
x“(ynz) + yu(x"z) + z“(x”y) + (y\z)ux + (_L(_YLZH!} + x|y|z) = [CM9]
Xl(yiz) + yl(xiz) + zl(xy) + (y[z)Ix + (x[(ylz) + X\(Z y) +Xly|z) = [SCH]
xl(yiz) + yl(xiz) + zl(xy) + (y|z)lx + ((x\y) Z+X z + x]y|z) = [SC5]
xly2) + Ml xz) + zleay) + (v 2lx + (ylz + <[]y + xlyl2) = [HS]
x“(ynz) + yu(x"z) + z“(x”y) + (y\z)ux + (X Wliz + (x|2)ly + ) = [A6]
(y1z) + yl(xiz) + Zi(xiy) + (y|2)Ix + (x Y)lz + (x]2)lly) = [A2]

(iz) + yloxz) + 2L (ay) + (wllx + (xIylz + xl2)ly)) = [A1]

(yiz) + yi(xiz) + zIl(xay) + (x]y)lz + (x Z)ly + (y|2)IX) = [AZ]

(yiz) + vil(xiz) + Zl(ay) + ((x[y)lz + (x|2)lly) + (y|z)lx = [A2]

(yiz) + yl(xiz) + zl(xy) + (X\y)UZ + (x[2)ly + (y|2)llx;

x

x

x
fass

x

X X XX

[EXP4]
wixiyiz = [CM1]

WU(XHyHZ) + (xiyiz )HW + w|(xiyiz) = [EXP3]
WH(XHyuz) +

(xﬂ(yuz) + yu(x"z) + zu(xw) + (xly)uz + (X \z)uy + (y\z)ux)uw +
w|(xiyiz) = [CM4]

29



30

WU(XHyHZ) +
(lyiz) + vlxz) + ooy + clz + xzlylw + ((y\Z)UX)HW) +
w|(xiyiz) = [CM4]

WU(XHyHZ) +
(lyiz) + vlxz) + Aoy + caplzlw + ((XIZ)UV)UW + ((y\Z)HX)HW) +
w|(xiyiz) = [CM4]

WU(XHyHZ) +
(L y2) + yloxz) + dooplw + (xylzlw + (x2llw + (@ 12bolw) +
w|(xiyiz) = [CM4]

WU(XHyHZ) +
((XU(YHZ) + yu(x\\z))uw + (zu(xHy))uw + ((x\y)uz)uw + ((x \z)uy)uw + ((y\z)ux)uw) +
w|(xiyiz) = [CM4]

W_u Xiynz) +
((xL(ynz))lw + (yH(waz))uw + (ZU(XW))UW + ((X\v)uz)ﬂw + ((x \Z)UV)UW + ((v\Z)UX)UW) +
wl(xiyiz) = [A2]

=

WU Xiyiz) +
L iyznlw + glovaplw + @oaplw + @ ylz)lw + @ 2)lylw) +
((y\z)ux) w + w|(xiyiz) = [A2]

WU Xiyiz) +
L2l + ol + oaplw + iylz)lw) +
((x\z)uy) w + ((y\z)ﬂx)uw + w|(xiyiz) = [A2]

wu(xwuz) + ((xu(yuz))uw + (yu(x”z))uw + (zu(xw))uw) +
Izl + (x2lylw + (2w + wixyiz) = [A2]

wloaviz) + (deviznlw + dezplw) + @leayplw +
ly)l2lw + @ iz)lylw + @y I2bolw + wipayiz) = (2]

WH(XHyuz) + gxu(yuz))uw + (yU(Xuz))UW + (ZH(XHy))HW +
(XVLD)w + (x|2)ly)lw + ((y[2)Ix)lw + w](xiyiz) = [SC1]

wu(x\\yuz) + xu 1Z)IW + (yﬂ(x"z))Uw + (zu(x\\y))Uw +
((X\y) 2w + ((x]2) ylw + ((Y|Z) Xlw + w|(xiy1z) = [GEN3]

WH(XHyHZ) + XH(WHyHZ) + (y (XHZ)) w + (ZH(XHy))HW +
(ol + (2w + (v 12olw + wixyz) = [sc1j
WH(XHyuz) + xu(Wuyuzﬂ + yu Xiz))iw) + (zu(xw))uw +

(xl2lw + (<2 ly)lw + (@ 2bolw + wixyz) = [GEN3]

WH(XHyuz) + XH(WHyHZ) + yH(Wux”z) + zu X uw +
(XVLD)w + (x|2)ly)lw + ((y[2)Ix)lw + w](xiyiz) = [SC1]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH Xiy)iw) +
(XIVLDw + (x|2)ly)lw + ((y[2)Ix)lw + w](xiyiz) = [GEN3]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
((x y)uz)uw + ((x\z)“y)uw + ((y\z)ux)uw + w|(xiyiz) = [SC1]

WH(XHyuz) + XH(WHyHZ) + yH(Wux”z) + ZH(WHXHy) +



xlyl@w + (x12lylw + @y 2lolw + wixyiz) = [GENS]

WH(XHyuz) + XH(WHyHZ) + yH(Wux”z) + ZH(WHXHy) +
(x\y)u(Wuz) + ((x z)uy)uw + ((y\z)ux)uw + w|(xiyiz) = [SC1]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
wiylwa) + <2l + (v i2lolw + wixyiz) = [GENS)

WU(XHyHZ) + XH(WHYHZ) + yu(WuXuZ) + ZH(WHXHy) +
(x\y)u(w“z) + (x\z)u(ww) + ((y z)ux)uw + w|(xiyiz) = [SC1]

WH(XH iz) + XH(WHyHZ) + yu(WuXuZ) + ZH(WHXHy) +
xIlwiz) + (x|2)L(wiy) + (v [2)L(xw) + w](xiyiz) = [GEN3]

WH(XHyuz) + XH(WHyHZ) + yH(Wux”z) + ZH(WHXHy) +
Iyl wiz) + |2l wiy) + (v[2)](wix) + wixiviz) = [EXP3]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
(x|y)l(wiz) + (x|2)l(wiy) + (y|2)l(wix) +
w|odyiz) + iz) + Aoay) + xlylz + x2)ly + (viz)lx) = [cM9]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
iyl wiz) + (x[2)l (wy) + v12)] (wi) +
w.dvz) + iz + Aoay) + xlz + xizly) + W\((y\Z)uX)) = [CM9]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
(XIYlwiz) + (x|2)l(wiy) + (y]Z)lL(wix) +
wilyiz) + vixz) + o) + xlylz) + wix[2)ly) + wiy|2)%) = [cm9]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
(XIY)lwiz) + (x|2)l(wiy) + (y]Z)l(wix) +
wilyiz) + yiz) + o)) + wixiylz) + wix 2)ly) + wiy[z)lx) = [cme]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
xylwz) + (<2l wy) + 12l +
w o yiz) + vz + witelxy) + wixly)lz) + wiixl2)ly) +wiy2)lx0) = [cme]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
Iyl wa) + x[2)wy) + (]2l wx) +
w vz + wishxz)) + wi@oay)) + wiixylz) + wiiex 2ly) + w (v 12)x) = [scs]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
xlylwa) + x2)wy) + (2l wx) +
(wlyz) + wilxiz) + wiZoay)) + wiixylz) + wiix2)ly) + wiylz)x) = [scs]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
xlylwa) + x2)wy) + (]2l wx) +
(wlyz) + Wiyl + wieoa) + wixiylz) + wiix 2ly) + w (v 12)x) = [scs]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
xlylwa) + x2)wy) + (2l wx) +
(wlyz) + Wiyl + wizleay) + wielz) + wiiex 2ly) + w iy 12)x) = [scs]

WU(XHyHZ) + XH(WHYHZ) + yu(w"x”z) + ZH(WHXuy) +
xlylwa) + x2)wy) + (2l wx) +
(wlyz) + winlxe) + wizleoy) + wixylz + wiixfzly) +wiy12lx) = Hs]
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WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
xlylwa) + x2)wy) + (2w +
(wlyz) + Wiyl + wizleay) + 8z + wix2)ly) + wi(y 2)lx) = [GENZ]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
xlylwz) + <2l wy) + 12w +
(wxlyz) + wilxz) + wizlew + 5+ wlx|2ly) + w (v12]x) = [A6]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
wiylwz) + 2wy + izlws) +
(w0l y2) + winlxa) + wiloy) + wizly) +wiy2)l) = [scs)

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
wiylwz) + 2wy + izlws) +
(L) + winlxa) + wiloy) + wx 2lly + wiy[2)lx) = Hs]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
xlylwa) + x2)wy) + (2w +
(wlyz) + Wiyl + wizleay) + sly +wi((y2)lx) = [GENZ]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
xIy)lwiz) + (x|2)L(wiy) + (y]Z)lL(wix) +
(wxlyz) + wvlxz) + wizlo) + 5+ wl((y[2)x) = [A6]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
XIl(wiz) + (x[2)Lwiy) + (y[Z)L(wix) +
((W\x)u(yuz) + (W|y)u(XHZ) + (W\z)u(x”y) + wl((y z)ux)) = [SC5]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
xlylwa) + x2)wy) + (2w +
(wlyz) + Wiyl + wizloay) + @iy 2]x) = Hs]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
XIyl(wiz) + (x|Z)l(wiy) + (y[Z)l(wix) +
(W) + Wiyl xz) + wi2lxy) + 8l = [GENZ]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
XIy)lwiz) + (x|2)L(wiy) + (y]Z)lL(wix) +
wilyz) + winloaz) + wizloy) + 8 = [A6]

WU(XHVHZ) + XH(WHYHZ) + \/H(WIIXIIZ) + ZH(WHXH\/) +
(x\y)u(w\\z) + (x\z)u(ww) + (y\z)H(Wux) +
((W\X)H(WZ) + (wy)l(xiz) + (wz)l(xiy)) = [A2]

WU(XHVHZ) + XH(WHYHZ) + \/H(WIIXIIZ) + ZH(WHXH\/) +
()l wiz) + x (2 wiy)) + (v1z)l (wix) +
(wlyz) + wiylxe) + wizleoy) = [A2]

WU(XHVHZ) + XH(WHYHZ) + \/H(WIIXIIZ) + ZH(WHXH\/) +
()l wiz) + 2 wiy) + (v [2)] (wi) +
((W\x)u(yuz) + (WIV)H(XHZ) + (W\Z)u(xnv)) =[A2]

WU(XHyHZ) + XH(WHYHZ) + yH(WuXuZ) + ZH(WHXHy) +
(xnlwz) + x2)l i) + 2l + (wixlyz) + wilxz + winle) = ALl

wu(xwuz) + xu(wwuz) + yu(Wux”z) + zu(Wuxw) +




(wxlyz) + winlxz + wilew) + xiylwz) + &zl + 2l = [A2]

WU(XHVHZ) + XH(WHVHZ

+ VH(WMXHZ) + zu(Wuxw) +

(wx)l(yz) + (wly)

L(XHZ) + (W\Z)u(xnv)) +

((X\y)H(Wuz) + (x\z)H(Wuy) + (y|Z)H(W||X)) = [AZ]

WU(XHVHZ) + XH(WHVHZ

+ VH(WMXHZ) + zu(Wuxw) +

(wx)l(yz) + (wly)

loaz)) + w]2)l () +

((X\y)H(Wuz) + (X[2)L(wiy) + (y]2)L(wix)) = [A2]

WH(XH z) + XH(WHVHZ) + VH(WIIXIIZ) + ZH(WHXHV) +

(W [x)l(yiz) + (w]y)

(x1iz) + (w|z)

(xiy) +

(xnlwz) + xlz)

(wiy) + (y]2)

l(WuX)) = [A2]

WH(XH z) + XH(WHVHZ) + VH(WIIXIIZ) + ZH(WHXHV) +

(W [x)l(yiz) + (w]y)

xiz) + (wiz)l

(xiy) +

()l wz) + (x12)

[y + 2] wi) = [A2]

WH(XHyuz) + XH(WHyHZ) + yH(Wux”z) + ZH(WHXHy) +
(Wialyiz) + (wly)l(xiz) + (w|2)L(xay) +
xIyliwiz) + (x[Z)L(wiy) + (y[Z)L(wix)

[ABP1]
((x1 + x2).x3 + x4)

X5 = [Ad]

((x1 + x2).x3).x5 +

x4.x5 = [A5]

(x1 + x2).x3.x5 + x4.x5 = [A4]

Xx1.x3.X5 + x2.x3.x5 + x4.x5;

[ABP2]
(x1.x2 + x3.x4).x5

= [Ad]

(x1.x2).x5 + (x3.x4).x5 = [A5]

(x1.x2).x5 + x3.x4.x5 = [A5]

x1.X2.x5 + x3.x4.X5;

[ABP3]

[ (1]
1=0

> [2]
T = [FACT]
zero(0) = [1]

zero(1) = [FACT]

F;

O[-E[2] [B1]]

-1
~(1=0)
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[ABP4]
S(m).x = [REC]

5 (d:D,r1(d).S(d,m)).x = [SUMS]

> (d:D,(r1(d).S(d,m)).x) = [A5]
5 (d:D,r1(d).S(d,m).x);

[ABP5]
R(m).x = [REC]

((5(d:D,r3(d,m)) + r3).s5(m).R(m) + >(d:D,r3(d,invert(m)).s4(d)).s5(invert(m))).x = [A4]

((>(d:D,r3(d,m)) + r3).s5(m).R(m)).x + (> (d:D,r3(d,invert(m)).s4(d)).s5(invert(m))).x = [A5]

((3(d:D,r3(d,n)) + r3).s5(m).R(m)).x + 5(d:D,r3(d,invert(m)).s4(d)).s5(invert(m)).x = [SUM5]

((3(d:D,r3(d,n)) + r3).s5(m).R(m)).x + 3 (d:D,(r3(d,invert(m)).s4(d)).s5(invert(m)).x) = [A5]

((5>(d:D,r3(d,n)) + r3).s5(m).R(m)).x + 5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x) = [A5]

(3(d:D,r3(d,n)) + r3).(s5(m).R(m)).x + > (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x) = [A5]

(3(d:D,r3(d,n)) + r3).s5(m).R(m).x + 5(d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x) = [A4]

>(d:D,r3(d,n)).s5(m).R(m).x + r3.s5(m).R(m).x + Y (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x) = [SUM5]

> (d:D,r3(d,n).s5(m).R(m).x) + r3.s5(m).R(m).x + ¥ (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x);

[ABP6]
K =[REC]

>(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3))).K = [SUM5]

5(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3)).K) = [SUM5]

5 (d:D, ¥ (n:bit,(r2(d,n).(i.s3(d,n) + i.53)).K)) = [A5]

5(d:D, ¥ (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K));

[ABP7]
L = [REC]

> (n:bit,r5(n).(i.s6(n) +i.s6)).L = [SUM5]

> (n:bit,(r5(n).(i.s6(n) + i.s6)).L) = [A5]

S (n:bit,r5(n).(i.s6(n) + i.s6).L);

[ABPS]
S(d,m).x = [REC]

(s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m))).x = [A5]

s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x;



[ABP9]
6({r2,r3,r5|r6,52,s3,55,36},52(d|m).xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},s2(d,m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},52(d,m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D2]

3.0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [A7]

[ABP10]
a({rz,rs,rS,r6,52,s3,55,36},s3.xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,56},s3.(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,55,s6},53).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [D2]

8.0({r2,r3,r5,r6,52,53,s5,s6} x1y) = [A7]

5;

[ABP11]
0({r2,r3,r5,r6,s2,s3,s5,s6},s3(d m).xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},s3(d,m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},s3(d,m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D2]

3.0({r2,r3,r5,r6,52,s3,55,s6},x1y) = [A7]

5;

[ABP12]
6({r2,r3,r5,r6,32,53,55,56},s4(d).xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,55,56},54(d).(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},54(d)).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [D1]

s4(d).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y);

[ABP13]
0({r2,r3,r5,r6,52,s3,55,56},55(m).xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},s5(m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},s5(m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D2]

3.0({r2,r3,r5,r6,52,53,55,s6},x1y) = [A7]

5;

[ABP14]
6({r2,r3,r5,r6,32,53,55,56},36.xuy) = [CM3]
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0({r2,r3,r5,r6,s2,s3,s5,s6},56.(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,56},56).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [D2]

3.0({r2,r3,r5,r6,s2,s3,55,s6},x1y) = [A7]

9,

[ABP15]
6({r2,r3,r5|r6,52,s3,55,36},56(m).xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},s6(m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},s6(m)).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [D2]

3.0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [A7]

[ABP16]
a({rz,rs,rS,r6,52,s3,55,36},r1(d).xuy) =[CM3]

0({r2,r3,r5,r6,s2,53,s5,s6},r1(d).(xuy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},r1(d)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D1]

r1(d).o({r2,r3,r5,r6,s2,s3,s5,s6},x1y);

[ABP17]
6({r2,r3,r5|r6,52,s3,55,36},r2(d,mQ.XHy) =[CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r2(d,m).(xy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},r2(d,m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xy) = [D2]

3.0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [A7]

[ABP18]
a({rz,rs,rS,r6,52,s3,55,36},r3.xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r3.(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,55,56},r3).0({r2,r3,r5,r6,s2,s3,55,s6},x1y) = [D2]

8.0({r2,r3,r5,r6,52,53,s5,s6} x1y) = [A7]

5;

[ABP19]
o({r2,r3,r5,r6,s2,s3,s5,s6},r3(d m).xuy) =[CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r3(d,m).(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},r3(d,m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D2]




3.0({r2,r3,r5,r6,52,s3,55,s6},x1y) = [A7]

9,

[ABP20]
6({r2,r3,r5|r6,52,s3,55,36},r5(m).x“y) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r5(m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},r5(m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D2]

3.0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [A7]

[ABP21]
a({rz,rs,rS,r6,52,s3,55,36},r6.xuy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r6.(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,55,56},r6).0({r2,r3,r5,r6,s2,s3,s5,s6},x1y) = [D2]

8.0({r2,r3,r5,r6,52,53,s5,s6},x1y) = [A7]

5;

[ABP22]
6({r2,r3,r5,r6,52,s3,55,56},r6gm).xﬂy) = [CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},r6(m).(xiy)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},r6(m)).0({r2,r3,r5,r6,s2,s3,s5,s6},xiy) = [D2]

3.0({r2,r3,r5,r6,52,53,55,s6},x1y) = [A7]

5;

[ABP23]
6({r2,r3,r5,r6,52,53,35,56},i.xuy) =[CM3]

0({r2,r3,r5,r6,s2,s3,s5,s6},i.(x1y)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},i).0({r2,r3,r5,r6,s2,53,55,s6},x1y) = [D1]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},x1y);

[ABP24]
6({r2,r3,r5,r6,52,s3,55,56},8(m).xﬂy) = [ABP4]

6({r2,r3,r5|r6,52,s3,55,36},?(d:D,rl(d).S(d,m).x)uy) = [SUMS6]

6({r2,r3,r5,r6,52,s3,55,56},F(d:D,rl(d).S(d,m).xuy)) = [SUMS]

Z(d:D,a({rZ,r3,r5|r6,sZ,33,55,56},rl(d).S(d,m).xuy)) = [ABP16]

5 (d:D,r1(d).0({r2,r3,r5,ré,s2,s3,s5,s6},S(d,m).xiy));
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[ABP25]
6({r2,r3,r5|r6,52,s3,55,36},R(m).xﬂy) = [ABP5]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(>(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + S(d:D,r3(d,invert(m)).s4(d).sS(invert(m)).x))uy ) = [CM4]

0({r2,r3,r5,r6,s2,s3,s5,56},
(3(d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)uy +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x Jly ) = [SUM6]

0({r2,r3,r5,r6,s2,53,55,s6},
(> (d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)uy +
5(d:D,r3(d,invert(m)).s4(d).sS(invert(m)).xuy) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},(3 (d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)uy) +
6({r2,r3,r5,r6,52,s3,55,56},S(d:D,r3(d,invert(m)).s4(d).sS(invert(m)).xuy)) = [SUMS]

0({r2,r3,r5,r6,s2,s3,s5,s6},(3 (d:D,r3(d,m).s5(m).R(m).x) + r3.35(m).R(m).x)Hy) +
Z(d:D,a({rZ,r3,r5,r6,32,53,55,56},r3(d,invert(m)).s4(d).sS(invert(m)).xuv)) = [ABP19]

0({r2,r3,r5,r6,s2,s3,s5,s6},(3 (d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)Hy) +
5 (d:D,3) = [SUM1]

0({r2,r3,r5,r6,s2,s3,s5,s6},(5> (d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)uy) + 0 = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},(5(d:D,r3(d,m).s5(m).R(m).x) + r3.35(m).R(m).x)Hy) = [CM4]

0({r2,r3,r5,r6,52,s3,55,56},S(d:D,r3(d,m).sS(m).R(m).x)uy + r3.55(m).R(m).xuy) = [D3]

6({r2,r3,r5|r6,sZ,s3,sS,sG},Z(d:D,r3(d,m).55(m).R(m).x)Hy) +
0({r2,r3,r5,r6,s2,s3,s5,s6},r3.s5(m).R(m).xly) = [ABP18]

a({rz,r3,r5,r6,52,s3,55,36},$(d:D,r3(d,m).sS(m).R(m).x)uy) + & =[A6]

a({rz,r3,r5,r6,32,53,55,56},7(d:D,r3(d,m).55(m).R(m).x)uv) = [SUMS]

z(d:D,a({rZ,r3,r5,r6,52,s3,55,36},r3(d,m).sS(m).R(m).x)uy) = [ABP19]

5 (d:D,3) = [SUM1]
5;

[ABP26]
0({r2,r3,r5,r6,52,s3,55,56},ﬂly) = [ABP6]

0({r2,r3,r5,r6,s2,s3,s5,s6},> (d:D, > (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K))Hy) = [SUM6]

0({r2,r3,r5,r6,s2,s3,s5,s6},Y (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)uy)) = [SUM6]

0({r2,r3,r5,r6,s2,53,s5,s6},5> (d:D, > (n:bit,r2(d,n).(i.s3(d,n) + i.s3).Kuy))) = [SUM8]

>(d:D,0({r2,r3,r5,r6,52,53,55,56},> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).Kuy))) = [SUM8]

5 (d:D, (n:bit,d({r2,r3,r5,r6,s2,s3,5,s6},r2(d,n).(i.s3(d,n) + i.SS).KHV))) = [ABP17]

5(d:D,> (n:bit,8)) = [SUM1]



>(d:D,d) = [SUM1]
9,

[ABP27]
6({r2,r3,r5|r6,52,s3,55,36},guy) = [ABP7]

0({r2,r3,r5,r6,s2,s3,s5,s6},> (n:bit,r5(n).(i.s6(n) + i.sG).L)uy) = [SUM6]

0({r2,r3,r5,r6,s2,s3,s5,s6},> (n:bit,r5(n).(i.s6(n) + i.s6).Luy)) = [SUMS]

> (n:bit,0({r2,r3,r5,r6,s2,s3,s5,s6},r5(n).(i.s6(n) + i.sG).Luy)) = [ABP20]

> (n:bit,d) = [SUM1]
5,

[ABP28]
0({r2,r3,r5,r6,s2,s3,s5,s6},S(d m).x“y) = [ABPS8]

0({r2,r3,r5,r6,s2,s3,55,s6},52(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).xuy) = [ABP9]

9,

[ABP29]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2ﬂy) = [ABP1]

0({r2,r3,r5,r6,s2,s3,s5,s6},(r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)uy) = [CM4]

0({r2,r3,r5,r6,s2,53,85,s6},(r6(m1).x1.x2 + r6.x1.x2)uy + r6(m2).x2“y) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},(r6(m1).x1.x2 + r6.x1.x2)uy) +
0({r2,r3,r5,r6,s2,s3,55,s6},r6(m2).x2ly) = [ABP22]

0({r2,r3,r5,r6,s2,53,s5,s6},(r6(m1).x1.x2 + r6.x1.x2)uy) + 6 = [A6]

Ar2,r3,r5,16,52,53,55,56},(r6(m1).x1.x2 + r6.x1.x2)ly) = [CM4]

6({r2,r3,r5,r6,32,53,55,56},r6(m1).xl.x2ﬂy + r6.x1.x2uy) =[D3]

a({rz,rs,rS,r6,52,33,55,36},r6(m1).x1.x2ﬂy) + a({rz,r3,r5,r6,52,53,55,sG},rG.xl.xZUy) = [ABP21]

6({r2,r3,r5,r6,32,53,55,56},r6(m1).xl.x2ﬂy) + 6 = [A6]

a({rz,rs,rS,r6,52,33,55,36},r6(m1).x1.x2ﬂy) = [ABP22]

9,

[ABP30]
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.x1 + i.x2).x3uy) = [ABP2]

0({r2,r3,r5,r6,s2,s3,s5,s6},(i.x1.x3 + i.x2.x3)uy) = [CM4]

6({r2,r3,r5|r6,52,s3,sS,sG},i.x1.x3uy + i.x2.x3uy) = [D3]

6({r2,r3,r5,r6,52,53,55,56},i.x1.x3uy) + 0({r2,r3,r5,r6,52,s3,55,56},i.x2.x3Uy) = [ABP23]
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a({rz,rs,rS,r6,52,33,55,36},i.x1.x3uy) + i.a({rz,rs,r5,r6,sZ,s3,55,36},x2.x3uy) = [ABP23]

i.a({r2,r3,r5,r6,52,53,55,56},x1.x3uy) + i.6({r2,r3,r5,r6,sZ,sS,sS,sG},x2.x3Uy);

[ABP31]
r2(d,m).xt34(e).y = [CM7]

(r2(d,m)(34(e)).(xiy) = [CF2]
d.(xy) = [A7]
5,

[ABP32]
r2(d,m).x35(n).y = [CM7]

(r2(d,m)35(n)).(xiy) = [CF2]
d.(xiy) = [AT7]
5,

[ABP33]
r2(d,m).x6.y = [CM7]

(r2(d,m)($6).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP34]
r2(d,m).x$6(n).y = [CM7]

(r2(d,m)36(n)).(xy) = [CF2]
d.(xuy) = [A7]
&

[ABP35]
r2(d,m).x¥1(e).y = [CM7]

(r2(d,m)@1(e)).(xiy) = [CF2]
d.(xuy) = [A7]
5,

[ABP36]
r2(d,m).xt6.y = [CM7]

(r2(d,m)@6).(x1y) = [CF2]

d.(xiy) = [AT7]



5;

[ABP37]
r2(d,m).x¥6(n).y = [CM7]

(r2(d,m)@6(n)).(xy) = [CF2]
d.(xuy) = [A7]
&

[ABP38]
r2(d,m).xy = [CM7]

(r2(d,m)).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP39]
r3.x32(e,n).y = [CM7]

(r3032(e,n)).(xiy) = [CF2]
d.(xy) = [A7]
5,

[ABP40]
r3.x33(e,n).y = [CM7]

(r3033(e,n)).(xy) = [CF2"]
d.(xiy) = [AT7]
g;

[ABP41]
r3.x[$6.y = [CM7]

(r3036).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP42]
r3.x36(n).y = [CM7]

(r3536(n)).(xy) = [CF2]

d.(xuy) = [A7]

9,
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[ABP43]
r3.x1l(e).y = [CM7]

(r30e1(e)).(xiy) = [CF2]

d.(xy) = [A7]

5;

[ABP44]
r3.x02(e,n).y = [CM7]

(r30t2(e,n)).(xy) = [CF2]

d.(xiy) = [AT7]

5;

[ABP45]
r3.x5(n).y = [CM7]

(r305(n)).(xiy) = [CF2]

d.(xuy) = [A7]

5;

[ABP46]
r3.x06.y = [CM7]

(r316).(xiy) = [CF2]

d.(xuy) = [A7]

9,

[ABP47]
r3.x6(n).y = [CM7]

(r3026(n)).(xiy) = [CF2]

d.(xy) = [A7]

5;

[ABP48]
r3.x0y = [CM7]

(r30).(xiy) = [CF2]

d.(xiy) = [AT7]

5;

[ABP49]
r3(d,m).x($2(e,n).y = [CM7]



(r3(d,m)32(e,n)).(xiy) = [CF2]
d.(xiy) = [AT7]
5,

[ABP50]
r3.x(d,m)53.y = [CM7]

(r3(d,m)(33).(xiy) = [CF2"]

d.(xuy) = [A7]

5;

[ABP51]
r3(d,m).x($6.y = [CM7]

(r3(d,m)($6).(xiy) = [CF2]

d.(xuy) = [A7]

9,

[ABP52]
r3(d,m).x36(n).y = [CM7]

(r3(d,m)($6(n)).(xiy) = [CF2]

d.(xuy) = [A7]

5;

[ABP53]
r3(d,m).x[t1(e).y = [CM7]

(r3(d,m)@1(e)).(xy) = [CF2]

d.(xiy) = [AT7]

5;

[ABP54]
r3(d,m).x[#2(e,n).y = [CM7]

(r3(d,m)@2(e,n)).(xiy) = [CF2]

d.(xuy) = [A7]

5;

[ABP55]
r3(d,m).xE5(n).y = [CM7]

(r3(d,m)®5(n)).(xiy) = [CF2]
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d.(xuy) = [A7]
5

[ABP56]
r3(d,m).x#6.y = [CM7]

(r3(d,m)@6).(x1y) = [CF2]
d.(xy) = [A7]
5,

[ABP57]
r3(d,m).x[t6(n).y = [CM7]

(r3(d,m)@6(n)).(x1y) = [CF2]
d.(xiy) = [AT7]
g

[ABP58]
r3(d,m).xy = [CM7]

(r3(d,m)0).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP59]
r5(m).x$2(e,n).y = [CM7]

(r5(m)$2(e,n)).(xy) = [CF2]
d.(xuy) = [A7]
&

[ABP60]
r5(m).x33.y = [CM7]

(r5(m)[33).(xiy) = [CF2]
d.(xuy) = [A7]
5,

[ABP61]
r5(m).x33(e,n).y = [CM7]

(r5(m)[(33(e,n)).(xiy) = [CF2]

d.(xiy) = [AT7]



5;

[ABP62]
r5(m).x54(e).y = [CM7]

(r5(m)[34(e)).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP63]
r5(m).x11(e).y = [CM7]

(r5(m)E1(e)).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP64]
r5(m).x12(e,n).y = [CM7]

(r5(m)[#2(e,n)).(xiy) = [CF2]
d.(xy) = [A7]
5,

[ABP65]
r5(m).x16.y = [CM7]

(r5(m)[6).(xiy) = [CF2]
d.(xiy) = [AT7]
g;

[ABP66]
r5(m).x16(n).y = [CM7]

(r5(m)@6(n)).(x1y) = [CF2]
d.(xuy) = [A7]
&

[ABP67]
r5(m).x0.y = [CM7]

(r5(M)).(xy) = [CF2]

d.(xuy) = [A7]

9,
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[ABP68]
r6.x33.y = [CM7]

(r6[33).(xiy) = [CF2]

d.(xy) = [A7]

5;

[ABP69]
r6.x33(e,n).y = [CM7]

(r6.x[$3(e,n)).(xiy) = [CF2]

d.(xiy) = [AT7]

5;

[ABP70]
r6.x54(e).y = [CM7]

(ré[34(e)).(xiy) = [CF2]

d.(xuy) = [A7]

5;

[ABP71]
r6.x35(n).y = [CM7]

(r6$5(n)).(xy) = [CF2]

d.(xuy) = [A7]

9,

[ABP72]
r6(m).x36.y = [CM7]

(r6(m)[36).(xiy) = [CF2"]

d.(xy) = [A7]

5;

[ABP73]
r6.x0y = [CM7]

(r60).(xiy) = [CF2]

d.(xiy) = [AT7]

5;

[ABP74]
r6(m).x[$3.y = [CM7]



(r6(m)[33).(xiy) = [CF2]
d.(xiy) = [AT7]
g;

[ABP75]
r6(m).x$3(e,n).y = [CM7]

(r6(m)[33(e,n)).(xiy) = [CF2]
d.(xuy) = [A7]
5

[ABP76]
r6(m).x34(e).y = [CM7]

(r6(m)34(e)).(xiy) = [CF2]
d.(xuy) = [A7]
&

[ABP77]
r6(m).x35(n).y = [CM7]

(r6(m)[35(n)).(xiy) = [CF2]
d.(xuy) = [A7]
5,

[ABP78]
r6.x[36(n).y = [CM7]

(r6[36(n)).(xiy) = [CF2"]
d.(xiy) = [AT7]
g

[ABP79]
r6(m).x0.y = [CM7]

(r6(m)0).(xiy) = [CF2]
d.(xuy) = [A7]
5

[ABPSO]
(S(M)xTR().y)lz = [ABP4]

(3(d:D,r1(d).S(d,m) X Rz = [ABPS]

a7
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( X(d:D,ri(d).S(d,m).x)00
(5(d:D.r3(d.n).s5(n) R(n).y) + r3.85(n).R(n).y + ¥ (d:D.r3(d,invert(n)).s4(d).s5(invert(n)).y)) )z = [SUM7]

5 (d:D,ri(d).S(d,m).x0]
(>(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y + 5(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y)) )Hz =[SC3]

>(d:D,(5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y + 5(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y))I
r1(d).S(d.m)x )z = [CM8]

>(d:D,
(3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)1(d).S(d,m).x +
> (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y)[#1(d).S(d,m).x )iz = [SUM2]

>(d:D,
(3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)1(d).S(d,m).x +
> (d1:D,r3(d1,invert(n)).s4(d1).s5(invert(n)).y)(#1(d).S(d,m).x )Hz = [SUM7]

>(d:D,
(3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)1(d).S(d,m).x +
5(d1:D,r3(d1,invert(n)).s4(d1).s5(invert(n)).y#1(d).S(d,m).x) )Hz = [ABP53]

5 (d:D,(3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)x1(d).S(d,m).x + E(dl:Dﬁ))uz = [SUM1]

5 (d:D,(5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)#1(d).S(d,m).x + 5)“2 = [A6]

5(d:D,(5(d:D,r3(d,n).s5(n).R(n).y) + r3.55(n).R(n).y)l]l(d).S(d,m).x)Uz = [CM8]

5(d:D, 3 (d:D,r3(d,n).s5(n).R(n).y)@1(d).S(d,m).x + r3.55(n).R(n).yl]‘l(d).S(d,m).x)uz = [ABP43]

5(d:D,> (d:D,r3(d,n).s5(n).R(n).y)[#1(d).S(d,m).x + 6)“2 = [A6]

E(d:D,F(d:D,r3(d,n).sS(n).R(n).y)DIl(d).S(d,m).x)uz = [SUM2]

Z(d:D,7(dl:D,r3(d1,n).sS(n).R(n).y)DIl(d).S(d,m).x)uz = [SUM7]

E(d:D,E(dl:D,r3(d1,n).sS(n).R(n).yDTl(d).S(d,m).x))uz = [ABP53]

5(d:D,5(dLD&)lz = [SuM1]
S(d:D3)lz = [SUM1]

3lz = [GEN2]

5,

[ABP81]
(S(m).x[lK)uz = [ABP4]

(5(d:D,r1(d).5(d,m) 0Kz = [ABPE]

(3(d:D,r1(d).S(d,m).x)¥ (d:D,¥ (n:bit,r2(d,n).(i.s3(d,n) + i.sS).K)))HZ = [SUMT7]

>(d:D,r1(d).S(d,m).x¥ (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.S3).K)))uZ =[SC3]

>(d:D,y (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K))DT1(d).S(d,m).x)uz = [SUMZ2]




$(d:D,3(d1:D,5 (n:bitr2(d1,n).(.s3(d1,n) + i.53).KNFL(d).S(d,m).0)lz = [SUM7]

>(d:D,y (d1:D,y (n:bit,r2(d1,n).(i.s3(d1,n) + i.53).K)l]l(d).S(d,m).x))Uz = [SUM7]

$(d:D,5(d1:D, 5 (n:bit,r2(d1,n).(.s3(d1n) + i.53).KFL(d).S(d,m)))lz = [ABP35]

3(d:D,3(d1:D,3 (n:bit )z = [SUM1]
5(d:D,5[dLD.S)lz = [sum1]
S(d:D3)lz = [SUM1]

3lz = [GEN2]

&

[ABP82]
(S(m).x[l]_)uz = [ABP4]

(3(d:D,r1(d).S(d,m) 0 WL)|z = [ABP7]

(5(d:D,r1(d).S(d,m).x) ¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))Uz = [SUMT7]

> (d:D,ri(d).S(d,m).x¥ (n:bit,r5(n).(i.s6(n) + i.s6).L))Uz = [SC3]

5(d:D,> (n:bit,r5(n).(i.s6(n) + i.sG).L)Dil(d).S(d|m).x)Uz = [SUMT7]

5 (d:D, Y (n:bit,r5(n).(i.s6(n) + i.sG).LDIl(d).S(d,m).x))Uz = [ABP63]

5 (d:D, S (n:bitF)z = [SUM1]
S(d:D3)lz = [SUM1]

3lz = [GEN2]

5,

[ABP83]
Rm).xK)lz = [ABPS]

((3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + z(d:D,r3(d,invert(m)).s4(d).55(invert(m)).x))I]_()Uz = [ABP6]

( (5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + >(d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))I
> (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)) )uz = [SC3]

( >(d:D,>(n:bit,r2(d,n).(i.s3(d,n) + i.s3).K))[I
(> (d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + > (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)) )uz = [SUMT7]

5(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)CI
(>(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + >(d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)) )Hz = [SUM7]

5 (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K0
( >(d:D,r3(d,m).s5(m).R(m).x) +

r3.s5(m).R(m).x +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x) ) ))uz = [SC3]
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> (d:D,Y (n:bit,
( >(d:D,r3(d,m).s5(m).R(m).x) +
r3.s5(m).R(m).x +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x) )
r2(d,n).(i.s3(d,n) +i.s3).K ))uz = [CM8]

>(d:D,Y (n:bit,
(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)x2(d,n).(i.s3(d,n) + i.s3ﬂK +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)[#2(d,n).(i.s3(d,n) + i.s3).K ))lz = [SUM2]

>(d:D,Y (n:bit,
(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)x2(d,n).(i.s3(d,n) + i.s3).K +
>(d1:D,r3(d1,invert(m)).s4(d1).s5(invert(m)).x)[#2(d,n).(i.s3(d,n) + i.s3).K ))Hz = [SUM7]

>(d:D,Y (n:bit,
(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)x2(d,n).(i.s3(d,n) + i.s3).K +
5(d1:D,r3(d1,invert(m)).s4(d1).s5(invert(m)).x#2(d,n).(i.s3(d,n) + i.s3).K) ))uz = [ABP54]

>(d:D,Y (n:bit,
(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)x2(d,n).(i.s3(d,n) + i.s3).K +
5(dL1:D,3) )z = [SUM1]

>(d:D,Y (n:bit,
(5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[#2(d,n).(i.s3(d,n) + i.s3).K + ))uz = [A6]

> (d:D,Y (n:bit,(5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)¥2(d,n).(i.s3(d,n) + i.s3).K))uz = [CM8]

> (d:D,Y (n:bit,
5 (d:D,r3(d,m).s5(m).R(m).x)t2(d,n).(i.s3(d,n) + i.s3).K +
3.s5(m).R(m).x#2(d,n).(i.s3(d,n) + i.s3).K ))Hz = [ABP44]

> (d:D,Y (n:bit,> (d:D,r3(d,m).s5(m).R(m).x)¥2(d,n).(i.s3(d,n) +i.s3).K + 6))“2 = [A6]

5(d:D,¥ (n:bit,> (d:D,r3(d,m).s5(m).R(m).x)(#2(d,n).(i.s3(d,n) + i.sS).K))Uz = [SUM2]

>(d:D,¥ (n:bit,>(d1:D,r3(d1,m).s5(m).R(m).x)2(d,n).(i.s3(d,n) + i.s3).K))uz = [SUM7]

5(d:D,5 (n:bit,5 (d1:D,r3(d1,m).s5(m).R(m).x[#2(d,n).(i.s3(d,n) + i.s3).K)))Hz = [ABP54]

3 (d:D, 3 (n:bit, 3 (dL:D.3))z = [SUM1]
5 (d:D, S (n:bit )z = [SUM1]
S(d:D3)lz = [SUM1]

3lz = [GEN2]

5,

[ABP84]
(R(m).xD].)uz = [ABP5]

((3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + z(d:D,r3(d,invert(m)).s4(d).55(invert(m)).x))El]__)uz = [ABP7]

( ((d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + >(d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))[I
Y (n:bit,r5(n).(i.s6(n) +i.s6).L) )Hz =[SC3]




( S(n:bit,r5(n).(i.s6(n) +i.s6).L)0

(>(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + >(d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)) )Hz = [SUM7]

> (n:bit,r5(n).(i.s6(n) + i.s6).L0

(>(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + 5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)) )Hz =[SC3]

> (n:bit,(> (d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + > (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))0]

r5(n).(i.s6(n) + i.s6).L )|z = [CM8]

S (n:bit,

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[&5(n).(i.s6(n) + i.s6).L +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)[#5(n).(i.s6(n) + i.s6).L )iz = [SUM7]

S (n:bit,

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[&5(n).(i.s6(n) + i.s6).L +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x(i5(n).(i.s6(n) + i.s6).L) )Hz = [ABP55]

S (n:bit,

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[&5(n).(i.s6(n) + i.s6).L +

5(d:D.3) )z = [SUM1]

S (n:bit, (3 (d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[#5(n).(i.s6(n) + i.s6).L + 5)“2 = [A6]

> (n:bit,(>(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[¥5(n).(i.s6(n) + i.sG).L)Hz = [CM8]

S (n:bit,
> (d:D,r3(d,m).s5(m).R(m).x)5(n).(i.s6(n) + i.s6).L +
r3.s5(m).R(m).x[i5(n).(i.s6(n) + i.s6).L )Hz = [ABP45]

S (n:bit,> (d:D,r3(d,m).s5(m).R(m).x)[#5(n).(i.s6(n) + i.s6).L + 6)“2 = [A6]

> (n:bit,> (d:D,r3(d,m).s5(m).R(m).x)[¥5(n).(i.s6(n) + i.sG).L)Hz = [SUM7]

S (n:bit,5 (d:D,r3(d,m).s5(m).R(m).x[E5(n).(i.s6(n) + i.sG).L))uz = [ABP55]

3 (nebit, 3 (d:D.8)|z = [SUM1]
S(bitd)lz = [Sum1]

3lz = [GEN2]

&

[ABPSS]
RM)xTiy1 + iy2).y3)lz = [ABPS]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + ¥ (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))

(vl +iv2).y3 )z = [ABP2]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + ¥ (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))

(LyLy3 + iy2.y3) )z = [cM8]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[{i.yl.y3 + i.y2.y3) +

5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)[{i.yl.y3 + i.y2.y3) )Hz = [SUMT7]

( ((d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x){i.yl.y3 + i.y2.y3) +
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5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x[{i.y1l.y3 + i.y2.y3)) )Hz = [CM9]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x){i.yl.y3 + i.y2.y3) +
>(d:D,
r3(d,invert(m)).s4(d).s5(invert(m)).x0yl.y3 +
r3(d,invert(m)).s4(d).s5(invert(m)).x0.y2.y3 ))uz = [ABP58]

( ((d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x){i.yl.y3 + i.y2.y3) +
5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).xf.yl.y3 + §) )lz = [A6]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x){i.yl.y3 + i.y2.y3) +
5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x[0.yl.y3) )iz = [ABP58]

((3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[{i.yl.y3 + i.y2.y3) + §(d:D,6))Hz = [SUM1]
((X(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x){i.yl.y3 + i.y2.y3) + 6)“2 = [A6]

(S (d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x){i.yl.y3 + i.y2.y3))“z = [CM8]

(5(d:D,r3(d,m).s5(m).R(m).x)[{i.yl.y3 + i.y2.y3) + r3.s5(m).R(m).x[{i.yl.y3 + i.y2.y3))uz = [CM9]

( >(d:D,r3(d,m).s5(m).R(m).x){i.yl.y3 + i.y2.y3) +
(r3.s5(m).R(m).x0.y1.y3 + r3.s5(m).R(m).x0.y2.y3) )Hz = [ABP48]

(3(d:D,r3(d,m).s5(m).R(m).x)[{i.y1l.y3 + i.y2.y3) + (r3.s5(m).R(m).x[0.y1.y3 + 6))“2 = [A6]

(3(d:D,r3(d,m).s5(m).R(m).x)[{i.y1l.y3 + i.y2.y3) + r3.55(m).R(m).x[ﬂ.yl.y3)uz = [ABP48]

(>(d:D,r3(d,m).s5(m).R(M).X){i.y1.y3 + i.y2.y3) + 6)“2 = [A6]

(>(d:D,r3(d,m).s5(m).R(m).x)Mi.y1.y3 + i.y2.y3))“z = [SUMT]

> (d:D,r3(d,m).s5(m).R(m).x[{i.yl.y3 + i.y2.y3))uz = [CM9]

>(d:D,r3(d,m).s5(m).R(m).x0.yl.y3 + r3(d,m).sS(m).R(m).x[ﬂ.yZ.yS)uz = [ABP58]

5 (d:D,r3(d,m).s5(m).R(m).xM.yl.y3 + 6)“2 = [A6]

Z(d:D,r3(d,m).sS(m).R(m).x[ﬂ.yl.y3)uz = [ABP58]

>(d:D,0)lz = [SUM1]

3lz = [GEN2]

5,

[ABP86]

[ [l
dl=d

> (r3(d1,m)$3(d,m)).(s4(d1).xiy) + c3(d,m).(s4(d).xiy) = [1]
(r3(d,m)33(d,m)).(s4(d1).xiy) + c3(d,m).(s4(d).xiy) = [CF11]

c3(d,m).(s4(d1).xiy) + c3(d,m).(s4(d).xiy) = [1]



€3(d,m).(s4(d).xiy) + c3(d,m).(s4(d).xiy) = [A3]

c3(d,m).(s4(d).xiy)
1-1

dl=d - (r3(d1,m)E3(d,m)).(s4(d1).xy) + c3(d,m).(s4(d).xiy) = c3(d,m).(s4(d).x1y);

[ABP87]
[ [
~(d1 = d)

> (r3(d1,m)33(d,m)).z1 + z2 = [ E [1] [CF2'(1)]]
321 + 22 = [A7]
0+ 22 = [GEN1]
z2
I1-1
=(dl =d) - (r3(d1,m)33(d,m)).z1 + z2 = z2;
[ABP88]
([l
= ((r3(d1,m)33(d,m)).(s4(d1).xiy) + c3(d,m).(s4(d).xiy) = c3(d,m).(s4(d).xiy))
> [2]
[ [3]

dli=d

> [4]
(r3(d1,m)33(d,m)).(s4(d1).xiy) + c3(d,m).(s4(d).xy) = [- E [3] [ABP86]]

c3(d,m).(s4(d).xwy);
O[-EMI[
I{-1

(5]
(r3(d1,m)33(d,m)).(s4(d1).xy) + c3(d,m).(s4(d).xiy) = [ E [2] [ABP87]]

c3(d,m).(s4(d).xy);
Ol-E[BI[
I [RAA]

(r3(d1,m)E3(d,m)).(s4(d1).xiy) + c3(d,m).(s4(d).xiy) = c3(d,m).(s4(d).x1y);

[ABP89]
3 (d1:D,(r3(d1,m) 3(d,m)).(s4(d1).xy)) = [SUM3]

>(d1:D,(r3(d1,m)33(d,m)).(s4(d1).xiy)) + (r3(d,m)33(d,m)).(s4(d).xiy) = [CF1]
5(d1:D,(r3(d1,m)33(d,m)).(s4(d1).xiy)) + c3(d,m).(s4(d).xiy) = [SUM1]

>(d1:D,(r3(d1,m)33(d,m)).(s4(d1).xiy)) + ¥ (d1:D,c3(d,m).(s4(d).xiy)) = [SUMA4]

5(d1:D,(r3(d1,m)$3(d,m)).(s4(d1).xiy) + c3(d,m).(s4(d).xiy)) = [ABP88]
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>(d1:D,c3(d,m).(s4(d).xy)) = [SUM1]

c3(d,m).(s4(d).xiy);

[ABP90]
R(m).x($3(d,n).y = [ABP5]

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + 5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))1
s3(d,n).y = [CM8]

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[33(d,n).y +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)($3(d,n).y = [SUM2]

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)33(d,n).y +
>(d1:D,r3(d1,invert(m)).s4(d1).s5(invert(m)).x)[($3(d,n).y = [SUM7]

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)(33(d,n).y +
5(d1:D,r3(d1,invert(m)).s4(d1).s5(invert(m)).x[$3(d,n).y) = [CM7]

(3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)($3(d,n).y +
5 (d1:D,(r3(d1,invert(m))$3(d,n)).(s4(d1).s5(invert(m)).xiy)) = [CM8]

>(d:D,r3(d,m).s5(m).R(m).x)$3(d,n).y + r3.s5(m).R(m).x[33(d,n).y +
5 (d1:D,(r3(d1,invert(m))33(d,n)).(s4(d1).s5(invert(m)).xiy)) = [ABP40]

>(d:D,r3(d,m).s5(m).R(m).x)[33(d,n).y + & +
>(d1:D,(r3(d1,invert(m))$3(d,n)).(s4(d1).s5(invert(m)).xiy)) = [A6]

> (d:D,r3(d,m).s5(m).R(m).x)($3(d,n).y +
> (d1:D,(r3(d1,invert(m))33(d,n)).(s4(d1).s5(invert(m)).xiy)) = [SUM2]

>(d1:D,r3(d1,m).s5(m).R(m).x)($3(d,n).y +
5(d1:D,(r3(d1,invert(m))33(d,n)).(s4(d1).s5(invert(m)).xiy)) = [SUM7]

>(d1:D,r3(d1,m).s5(m).R(m).x$3(d,n).y) +
5 (d1:D,(r3(d1,invert(m))33(d,n)).(s4(d1).s5(invert(m)).xiy)) = [CM7]

>(d1:D,(r3(d1,m)33(d,n)).(s5(m).R(m).xiy)) +
>(d1:D,(r3(d1,invert(m))$3(d,n)).(s4(d1).s5(invert(m)).xiy));

[ABPO1]
(R(L).x33(d,0).y)z = [ABP90]

( Y(d1:D,(r3(d1,1)(33(d,0)).(s5(1).R(1).xiy)) +
5 (d1:D,(r3(d1,invert(1))($3(d,0)).(s4(d1).s5(invert(1)) xy)) )z = [ E [ABP3] [CF2'(2)]]

( >(d1:D,3.(s5(1).R(1).x1y)) +
¥ (d1:D,(r3(d1,invert(1))33(d,0)).(s4(d1).s5(invert(1)).xy)) )uz = [A7]

(>(d1:D,d) + Z(dl:D,(r3(d1,invert(1))|3k3(d,0)).(s4(d1).sS(invert(l)).xHy)))uz = [SUM1]

d+ S(dl:D,(r3(d1,invert(l))l];3(d,0)).(34(d1).sS(invert(l)).x"y)))UZ = [GEN1]

Z(dl:D,(r3(d1,invert(1))[‘1;3(d,0)).(s4(d1).sS(invert(l)).x"y))uz = [FACT]

E(dl:D,(r3(dl,0)E'B3(d,0)).(s4(d1).35(invert(1)).X\\y))uz = [FACT]



5(dl:D,(r3(d1,0)E‘s3(d,0)).(S4(d1).55(0).XHV))HZ = [ABP89]

¢3(d,0).(s4(d).s5(0)x)lz = [CM3]

¢3(d,0).((s4(d).s5(0).xy)iz) = [GEN4]
¢3(d,0).(s4(d).s5(0).xiyiz);

[ABP92]
(RO0).x33(d,1).y)z = [ABP90]

( Y(d1:D,(r3(d1,0)(33(d,1)).(s5(0).R(0).xiy)) +
5(d1:D,(r3(d1,invert(0))33(d,1)).(s4(d1).s5(invert(0)).xiy)) )Hz =[SC3]

( Y(d1:D,(s3(d,1)3(d1,0)).(s5(0).R(0).x1y)) +
>(d1:D,(r3(d1,invert(0))[33(d,1)).(s4(d1).s5(invert(0)).xiy)) )uz = [-E [ABP3] [CF2'(2)]]

( 3(d1:D,d.(s5(0).R(0).xiy)) +
>(d1:D,(r3(d1,invert(0))[$3(d,1)).(s4(d1).s5(invert(0)).xiy)) )uz = [AT7]

(5(dL:D,8) + (d1:D,(r3(dL,invert(0))33(d,1)).(s4(d1).s5(invert()).xy))z = [SUM1]

G+ ?(dl:D,(r3(d1,invert(0))|33(d,1)).(s4(dl).sS(invert(O)).xw)))Uz = [GEN1]

Z(dl:D,(r3(d1,invert(0))E‘s3(d,1)).(s4(d1).sS(invert(O)).x"y))uz = [FACT]
Z(dl:D,(r3(d1,1)E$3(d,1)).(s4(d1).55(invert(O)).XHy))uz = [FACT]

>(d1:D,(r3(d1,1) E‘s3(d,1)).(s4(d1).55(1).XHV))HZ = [ABP89]

c3(d,1).(s4(d).s5(1)xlz = [cM3]

€3(d,1).((s4(d).s5(1).xy)iz) = [GEN4]

c3(d,1).(s4(d).s5(1).xiyiz);
[ABP93]
[ [
dl=d
> (r3(d1,m)3$3(d,m)).z + ¢3(d,m).z = [1]

(r3(d,m)33(d,m)).z + c3(d,m).z = [CF11]

c3(d,m).z + c3(d,m).z = [A3]

c3(d,m).z

1[-1
dl=d - (r3(d1,m)33(d,m)).z + c3(d,m).z = c3(d,m).z;

[ABPY4]
[ [
~(d1 = d)

> (r3(d1,m)33(d,m)).z1 + z2 = [~ E [1] [CF2'W)]]

55
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321 + 22 = [A7]

0+ 22 = [GEN1]

z2
I1-1
=(dl =d) - (r3(d1,m)33(d,m)).z1 + z2 = z2;
[ABP95]
[ [

= ((r3(d1,m)33(d,m)).z + c3(d,m).z = c3(d,m).z)
> [2]

[ [3]

dli=d

> [4]
(r3(d1,m)33(d,m)).z + c3(d,m).z = [~ E [3] [ABP93]]

c3(d,m).z;
O[-EMI[
I{-1

[5]
(r3(d1,m)33(d,m)).z + c3(d,m).z = [~ E [2] [ABP94]]

c3(d,m).z;
O[-EI[5][1]]
1 [RAA]

(r3(d1,m)33(d,m)).z + c¢3(d,m).z = c3(d,m).z;

[ABP96]
(R(O0).x33(d,0).v)z = [ABP9O]

( >(d1:D,(r3(d1,0)33(d,0)).(s5(0).R(0).x1y)) +
>(d1:D,(r3(d1,invert(0))33(d,0)).(s4(d1).s5(invert(0)).xiy)) )Uz = [FACT]

( 3(d1:D,(r3(d1,0)33(d,0)).(s5(0).R(0).x1y)) +
5 (d1:D,(r3(d1,1)(3(d,0)). (s4(d1).s5(invert(0)) xy)) )z = [ E [ABP3] [CF2'2)]]

(3 (d1:D,(r3(d1,0)33(d,0)).(s5(0)-R(0).x1y)) + ¥ (d1:D,5.(s4(d1).s5(invert(0).xy))lz = [A7]

(3(d1:D,(r3(d1,0)33(d,0)).(s5(0).R(0) xy)) + S(d1:D,&)z = [SUM1]

(>(d1:D,(r3(d1,0)($3(d,0)).(s5(0).R(0).xiy)) + S)HZ = [Ag]

5 (d1:D,(r3(d1,0)(33(d,0)).(s5(0).R(0). xy))z = [SUM3]

(3(d1:D,(r3(d1,0)33(d,0)).(s5(0)-R(0) x1y)) + (r3(d,0)(3(d,0).(s5(0).R(0).x)))|z = [CF1]

(5(d1:D,(r3(d1,0)(33(d,0)).(s5(0).R(0) xy)) + c3(d,0).(s5(0).RO).xy))z = [SUM1]

(>(d1:D,(r3(d1,0)($3(d,0)).(s5(0).R(0).xiy)) + S(dl:D,c3(d,0).(sS(O).R(O).XuV))))HZ = [SUM4]
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>(d1:D,(r3(d1,0)($3(d,0)).(s5(0).R(0).xy) + cB(d,O).(SS(O).R(O).Xuv))uz = [ABP95]

5 (d1:D,¢3(d,0).(s5(0).R(@)xy)) z = [SUM1]

¢3(d,0).(s5(0).R(0).xy)lz = [CM3]

¢3(d,0).((s5(0).R(0).xiy)iz) = [GEN4]
¢3(d,0).(s5(0).R(0).xiy1z);

[ABP97]
(RO).x33(d,1).v)z = [ABP9O]

( Y(d1:D,(r3(d1,1)33(d,1)).(s5(1).R(1).x1y)) +
>(d1:D,(r3(d1,invert(1))t33(d,1)).(s4(d1).s5(invert(1)).xiy)) )Uz = [FACT]

( 3(d1:D,(r3(d1,1)33(d,1)).(s5(0).R(1).x1y)) +
5 (d1:D,(r3(d1,0)(3(d,1)).(s4(d1).s5(invert(1)) xy)) )z = [~ E [ABP3] [CF2'2)]]

(3(dL1:D,(r3(d1, 1)33(d, 1)).(s5(1)-R(L).x1y)) + 5 (d1:D,5.(s4(d1).s5(invert(1).xy))lz = [A7]

(3(d1:D,(r3(d1, 1)[33(d, 1)).(s5(1)-R(L).xy)) + S(dL:D,&)z = [SUM1]

(>(d1:D,(r3(d1,1)(33(d,1)).(s5(1).R(1).xiy)) + S)HZ = [Ag]

5 (d1:D,(r3(d1, 1)(3(d, 1)).(s5(1)-R(1) xy))z = [SUM3]

(3(dL:D,(r3(d1, 1)3(d, 1)).(s5(1)-R(L).x1y)) + (r3(d,1)B3(d,1).(s5(1).R(L).x)z = [CFL]

(5(d1:D,(r3(d1, 1)[33(d, 1).(s5(1)-R(1).xy)) + c3(d,1).(s5(1).RAW).xy))z = [SUM1]

(>(d1:D,(r3(d1,1)(33(d,1)).(s5(1).R(1).xiy)) + 7(d1:D,C3(d,1).(S5(1).R(l).XIIV))))HZ = [SUM4]

5 (d1:D,(r3(dL,1)33(d, 1)).(s5(1)-R(1).xiy) + c3(d,1).(s5(1).R().xy)lz = [ABPYS]

5 (d1:D,c3(d,1).(s5(1).R(1).xy))lz = [SuM1]

¢3(d,1).(s5(1).R(W).xy)lz = [CM3]

c3(d,1).((s5(1).R(1).xiy)iz) = [GEN4]
c3(d,1).(s5(1).R(2).xuyiz);

[ABP9E]
(R(m).x53.y)lz = [ABPS]

((5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + F(d:D,r3(d,invert(m)).s4(d).sS(invert(m)).x))E<};3.y)Uz = [CM8]

( (G(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)($3.y +
> (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)[$3.y )Lz = [SUM7]

( ((d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)33.y +
5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x[$3.y) )Uz = [ABP50]

((3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[$3.y + E(d:D,é))Uz = [SUM1]
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((5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)($3.y + 6)“2 = [A6]

((5(d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)E$3.y)uz = [CM8]

(3(d:D,r3(d,m).s5(m).R(m).x)[33.y + r3.35(m).R(m).xE$3.y)uz = [SUM7]

(>(d:D,r3(d,m).s5(m).R(mM).x[33.y) + r3.55(m).R(m).xI33.y)uz = [ABP50]

(5(d:D,8) + r3.55(m).R(m) x(33.y)|z = [SUM1]

(13.55(m).R(m) x33.y + )z = [A6]

(r3.55(m).R(m) x33.y)lz = [CM7]

(r333). (s5(m).R(M).xy)l z = [CF1]

¢3.(s5(m).R(m).xiy)lz = [CM3]

¢3.((s5(m).R(m).xy)iz) = [GEN4]
€3.(s5(m).R(m).xiyiz);

[ABP9Q]
(Rm).x36(n).y)|z = [ABP5]

( (G(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + 5(d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x))]
s6(n).y )Hz = [CM8]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)$6(n).y +
5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)($6(n).y )Hz = [SUMT7]

( (3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)56(n).y +
5 (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x($6(n).y) )lz = [ABP52]

((3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)[$6(n).y + >(d:D 6))“2 = [SUM1]

((5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)($6(n).y + 6)“2 = [A6]

((5(d:D,r3(d,m).s5(m).R(m).x) + r3.55(m).R(m).x)BB6(n).y)uz = [CM8]

(3(d:D,r3(d,m).s5(m).R(m).x)$6(n).y + r3.55(m).R(m).xBG(n).y)Uz = [ABP42]

(>(d:D,r3(d,m).s5(m).R(mM).x)[$6(n).y + 6)“2 = [Ag]

(Y(d:D,r3(d,m).35(m).R(m).x)E‘k6(n).y)uz = [SUM7]

Z(d:D,rS(d,m).sS(m).R(m).xBl;G(n).y)uz = [ABP52]

> (d:D,0)lz = [SUM1]
3lz = [GEN2]
&;

[ABP100]
(R(m).xE%.y)uz = [ABP5]



((5(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x + S(d:D,r3(d,invert(m)).s4(d).sS(invert(m)).x))E%G.y)Uz = [CM8]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)$6.y +
Y (d:D,r3(d,invert(m)).s4(d).s5(invert(m)).x)($6.y )Uz = [SUM7]

( (&(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)($6.y +
> (d:D,r3(d.invert(m)).s4(d).s5(invert(m)).x[$6.y) )Uz = [ABP51]

((3(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(m).x)($6.y + E(d:D,é))Uz = [SUM1]

(G(d:D,r3(d,m).s5(m).R(m).x) + r3.s5(m).R(M).X)[$6.y + 6)“2 = [A6]

((5(d:D,r3(d,m).s5(m).R(m).x) + r3.35(m).R(m).x)E$6.y)uz = [CM8]

(>(d:D,r3(d,m).s5(m).R(m).x)36.y + r3.sS(m).R(m).xE§6.y)uz = [ABP41]

(3(d:D,r3(d,m).s5(m).R(m).x)[$6.y + 6)“2 = [A6]

(?(d:D,rS(d,m).sS(m).R(m).x)E%6.y)“z = [SUM7]

5 (d:D,r3(d,m).s5(m).R(m).xs6.y)lz = [ABP51]

S(d:D.3) 7 = [SUM1]
3lz = [GEN2]
5

[ABP101]
)z = [ABP6]

(3(d:D,3 (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K))EI]_.)Hz = [ABP7]

(5(d:D,5 (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)I (n:bit,r5(n).(i.s6(n) + i.sG).L))uz = [SUM7]

> (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz = [SUM7]

5(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K¥ (n:bit,r5(n).(i.s6(n) + i.sG).L)))uz = [SC3]

> (d:D,Y (n:bit, > (n:bit,r5(n).(i.s6(n) + i.s6).L)(¥2(d,n).(i.s3(d,n) + i.s3).K))uz = [SUM2]

5 (d:D,Y (n:bit,5 (n1:bit,r5(nl1).(i.s6(n1) + i.s6).L)E2(d,n).(i.s3(d,n) + i.S3).K))HZ = [SUMT7]

5 (d:D,Y (n:bit,¥ (n1:bit,r5(n1).(i.s6(n1) + i.s6).L2(d,n).(i.s3(d,n) + i.s3).K)))uZ = [ABP64]

$(d:D,3 (n:bit,5 (NL:bit &)z = [SUML]
3 (d:D, S (nbit )|z = [SUM1]
@Dz = [sum1

3lz = [GEN2]

9

[ABP102]

59
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(KTiyl +iy2).y3)lz = [ABPE]
(3(d:D,¥ (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)){i.y1 + i.yZ).yS)uz = [ABP2]

(>(d:D,> (n:bit,r2(d,n).(i.s3(d,n) +i.s3).K){i.yl.y3 + i.y2.y2))“z = [SUM7]

>(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) +i.s3).K){i.yl.y3 + i.y2.y3))“z = [SUM7]

5 (d:D, 3 (n:bit,r2(d,n).(i.53(d,n) + i.53).KiyLy3 + iy2.y3))lz = [CM9]

>(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).KOyl.y3 + r2(d,n).(i.s3(d,n) + i.sS).K[ﬂ.yZ.y3))uz = [ABP38]

5 (d:D, 3 (n:bit,r2(d,n).(i.53(d,n) + i.s3).KAyLy3 + §)lz = [A6]

>(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K[ﬂ.y1.y3))Uz = [ABP38]

5(d:D,5 (nibit, &)z = [SUM1]
S(d:D3)lz = [SUM1]

8lz = [GENZ]

&

[ABP103]
(K6(n).y)lz = [ABPE]

(5(d:D,5 (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K))E$6(n).y)uz = [SUM7]

5(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)E$6(n).y)uz = [SUMZ2]

5(d:D,> (nl:bit,r2(d,n1).(i.s3(d,n1) + i.s3).K)E$6(n).y)Uz = [SUM7]

5(d:D,Y (nl:bit,r2(d,n1).(i.s3(d,n1) + i.s3).Kl3;6(n).y))Uz = [ABP34]

3(d:D, 3 (nLbitS)z = [SUM1]
3(d:D.3)z = [SUM]

3lz = [GEN2]

&

[ABP104]
(Krs6.y)lz = [ABP6]

(>(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.sS).K))BBG.y)Uz = [SUM7]

>(d:D,>(n:bit,r2(d,n).(i.s3(d,n) + i.S3).K)I36.y)HZ = [SUM7]

5 (d:D,¥ (n:bit,r2(d,n).(i.s3(d,n) + i.s3).KI];6.v))uz = [ABP33]

5 (d:D, 3 (n:bit&)z = [SUM1]

5(d:D.3) 7 = [SUM1]
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3lz = [GEN2]
5

[ABP105]
(S(d,m).xDR(n).y)uz = [ABPS8]

(s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).xElR(n).y)uz = [ABP5]

( s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x]
(> (d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y + >(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y) ))uz =[SC3]

( (G(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y + 5(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y))l
s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x )Uz = [CM8]

( (C(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)52(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x +
> (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y)($2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x )lz = [SUM2]

( (3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)52(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x +
> (d1:D,r3(d1,invert(n)).s4(d1).s5(invert(n)).y)($2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x )Hz = [SUM7]

( (3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x +
>(d1:D,r3(d1,invert(n)).s4(d1).s5(invert(n)).y$2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x) )Hz = [ABP49]

( (5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x +
5(d1:D,8) )z = [sUM1]

((>(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)$2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x + 6)“2 = [A6]

(S (d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)“z = [CM8]

( 3(d:D,r3(d,n).s5(n).R(n).y)32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x +
r3.s5(n).R(n).y32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x )iz = [ABP39]

(>(d:D,r3(d,n).s5(n).R(n).y)52(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x + 6)“2 = [Ag]

(3.(d:D,r3(d,n).s5(n).R(n).y)52(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [SUM2]

(>(d1:D,r3(d1,n).s5(n).R(n).y)$2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [SUMT]

5(d1:D,r3(d1,n).s5(n).R(n).y32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [ABP49]

5(d1:D.8)lz = [suM1]
3lz = [GEN2]
5
[ABP106]
I [
n=m

> (r2(d,n)32(d,m)).((y1.53(d,n) + y2).y3x) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [1]

(r2(d,m)32(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [CF1']
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c2(d,m).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3) = [1]

c2(d,m).((y1.s3(d,m) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [A3]

c2(d,m).((y1.s3(d,m) + y2).y3ix)
I1-1
n=m -
(r2(d,n)$2(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) =
c2(d,m).((y1.s3(d,m) + y2).y3ix)

[ABP107]
[ [

=(n =m)

> (r2(d,n)32(d,m)).z1 + z2 = [~ E [1] [CF2'(2)]]
321+ 22 = [A7]
0+ 72 = [GEN1]

z2

1I=1
a(n=m) - (r2(d,n)32(d,m)).z1 + z2 = z2;

[ABP108]
[ [
=( (r2(d,n)32(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) =
c2(d,m).((y1.s3(d,m) + y2).y3ix) )

v [2]
[ B

n=m

> [4]
(r2(d,n)t$2(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [~ E [3] [ABP106]]

c2(d,m).((y1.s3(d,m) + y2).y3ix);

O[-E[4 1]
1-1

=(n=m),

[5]
(r2(d,n)$2(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [ E [2] [ABP107]]

c2(d,m).((y1l.s3(d,m) + y2).y3ix);

Ol-EBI
1 [RAA]
(r2(d,n)32(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3iX) =
c2(d,m).((y1l.s3(d,m) + y2).y3ix);

[ABP109]

[ [
di=d
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> (r2(d1,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [1]
(r2(d,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [1]

(r2(d,n)$2(d,m)).((y1.s3(d,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [ABP108]

c2(d,m).((y1.s3(d,m) + y2).y3ix)
1-1
dli=d -
(r2(d1,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) =
c2(d,m).((y1l.s3(d,m) + y2).y3ix);

[ABP110]

[ [1]
~(d1 = d)

> (r2(d1,n)32(d,m)).z1 + z2 = [~ E [1] [CF2'(L)]]
9.z1 + z2 = [A7]
5 + 22 = [GEN]]

z2
1-1
-(dl=d) -
(r2(d1,n)32(d,m)).z1 + z2 = z2;

[ABP111]
[ (1]
=( (r2(d1,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) =
c2(d,m).((yl.s3(d,m) + y2).y3ix) )

> [2]

[ [
di=d

> [4]
(r2(d1,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3ix) = [- E [3] [ABP109]]

c2(d,m).((y1.s3(d,m) + y2).y3ix);

Ol-E[4][1]
1[-1
~(d1 = d);

(5]
(r2(d1,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1.s3(d,m) + y2).y3x) = [- E [2] [ABP110]]

c2(d,m).((y1.s3(d,m) + y2).y3ix);

O[-E[5][1]]
I [RAA]
(r2(d1,n)32(d,m)).((y1.s3(d1,n) + y2).y3ix) + c2(d,m).((y1l.s3(d,m) + y2).y3ix) =
c2(d,m).((y1l.s3(d,m) + y2).y3ix);

[ABP112]



64
(S(d,m).xK)lz = [ABPS]
(s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x[H_()Uz = [ABP6]

(s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x[¥ (d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)))uz =[SC3]

(>(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).KN32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [SUM2]

(3(d1:D,> (n:bit,r2(d1,n).(i.s3(d1,n) +i.s3).K))32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [SUM7]

>(d1:D,Y (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).K)52(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [SUMT]

> (d1:D,Y (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).K32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x))uz = [CMT7]

>(d1:D,> (n:bit,(r2(d1,n)32(d,m)).
((i.s3(d1,n) +i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) ))uz = [SUM3]

( Y(d1:D,3 (n:bit,(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ku((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
> (n:bit,(r2(d,n)32(d,m)).((i.s3(d,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) )iz = [SUM3]

(Y (d1:D,3 (n:bit,(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ku((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
( Y(n:bit,(r2(d,n)32(d,m)).((i.s3(d,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) +
(r2(d,m)32(d,m)).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) ))uz = [CF11

( Y(d1:D,3 (n:bit,(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
( Y(n:bit,(r2(d,n)32(d,m)).((i.s3(d,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) +
c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) ))lz = [SUM1]

( 3(d1:D,Y (n:bit,(r2(d1,n)52(d,m)).((i.s3(d1,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
( >(n:bit,(r2(d,n)$2(d,m)).((i.s3(d,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) +
> (n:bit,c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) ))uz = [SUM4]

( 3(d1:D,Y (n:bit,(r2(d1,n)52(d,m)).((i.s3(d1,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
S (n:bit,
(r2(d,n)$2(d,m)).((i.s3(d,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) +
c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) ))uz = [ABP108]

( Y(d1:D,3 (n:bit,(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ku((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
> (n:bit,c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) )iz = [SUM1]

( >(d1:D,> (n:bit,(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) +
5(d1:D,5 (n:bit,c2(d,m).((i.s3(d,m) + i.s3).Ku((r6(invert(m)) + r6).S(d,m) + r6(m)).x))) )Hz = [SUM4]

>(d1:D,
> (n:bit,(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) +
S (n:bit,c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)) )Hz = [SUM4]

5(d1:D,Y (n:bit,
(r2(d1,n)32(d,m)).((i.s3(d1,n) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) +
c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x) ))Hz = [ABP111]

>(d1:D,Y (n:bit,c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)))uz = [SUM1]

5(d1:D,c2(d,m).((i.s3(d,m) + i.s3).Ku((r6(invert(m)) + r6).S(d,m) + r6(m)).x))uz = [SUM1]

c2(d,m).((i.s3(d,m) + i.s3).Ki((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [GEN3]




c2(d,m).(((r6(invert(m)) + r6).S(d,m) + r6(m)).xi(i.s3(d,m) + i.s3).K)Hz = [CM3]

c2(d,m).((((ré(invert(m)) + r6).S(d,m) + r6(m)).xi(i.s3(d,m) + i.s3).K)iz);

[ABP113]
(S(d.m).x1)lz = [ABPS]

(s2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x[|]_.)uz = [ABP7]

(s2(d,m).((r6(invert(m)) + r6).S(d,n) + r6(m)).x¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz =[SC3]

(G (n:bit,r5(n).(i.s6(n) + i.6).L)(32(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [SUM7]

S (n:bit,r5(n).(i.s6(n) + i.s6).L$2(d,m).((r6(invert(m)) + r6).S(d,m) + r6(m)).x)uz = [ABP59]

> (n:bit,d)lz = [SUM1]
3lz = [GEN2]
5,

[ABP114]
((ix1 + ix2)x3m)z = [ABP2]

((1x1x3 + ix2.x3)L)z = [ABP7]

((i.x2.x3 + i.x2.x3)[¥ (n:bit,r5(n).(i.s6(n) + i.s6).L))uz = [SC3]

(>(n:bit,r5(n).(i.s6(n) + i.56).L)[{i.x1.x3 + i.X2.X3))HZ = [SUM7]

> (n:bit,r5(n).(i.s6(n) + i.s6).L{i.x1.x3 + i.x2.x3))uz = [CM9]

> (n:bit,r5(n).(i.s6(n) + i.s6).L0.x1.x3 + r5(n).(i.s6(n) + i.sG).LEﬂ.xZ.x3)uz = [ABP67]

> (n:bit,r5(n).(i.s6(n) + i.s6).LO.x1.x3 + 6)“2 = [Ag]

S (n:bit,r5(n).(i.s6(n) + i.sG).LEﬂ.xl.x3)uz = [ABP67]

S (n:bit8)lz = [SUM1]
3lz = [GEN2]
5

[ABP115]
(((r6(m1) + 16).x1 + 16(m2)).x2MR(n).y)lz = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)EIR(n).y)uz = [ABP5]

( (r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)0]
(> (d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y + >(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y)) )uz =[SC3]

( (G(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y + 5(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y))l
(r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) )Uz = [CM8]

( (3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
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> (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) )Hz = [SUM7]

( (&(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)q{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
> (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)) )uz = [CM9]

( (5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
>(d:D,
r3(d,invert(n)).s4(d).s5(invert(n)).y{r6(m1).x1.x2 + r6.x1.x2) +
r3(d,invert(n)).s4(d).s5(invert(n)).yi6(m2).x2 ))lz = [ABP57]

( (&(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)@{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
5 (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y[{r6(m1).x1.x2 + r6.x1.x2) + d) )iz = [A6]

( (5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
>(d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y[{r6(m1).x1.x2 + r6.x1.x2)) )iz = [CM9]

( (C(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
5 (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).yt6(m1).x1.x2 +
r3(d,invert(n)).s4(d).s5(invert(n)).y16.x1.x2) )iz = [ABP56]

( (5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
5 (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y[#6(m1).x1.x2 + 8) )iz = [A6]

( (3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
5 (d:D,r3(d,invert(n)).s4(d).s5(invert(n)).y[t6(m1).x1.x2) )iz = [ABP57]

((3(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) + E(d:D,é))uz = [SUM1]

((5(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) + 6)“2 = [A6]

(G(d:D,r3(d,n).s5(n).R(n).y) + r3.s5(n).R(N).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2))ﬂz = [CM8]

( Y(d:D,r3(d,n).s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
13.55(n).R(n).y[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) )Hz = [CM9]

( 3(d:D,r3(d,n).s5(n).R(n).y){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
(r3.s5(n).R(n).y{r6(m1).x1.x2 + r6.x1.x2) + r3.s5(n).R(n).y[i6(m2).x2) )Hz = [ABP47]

( Y(d:D,r3(d,n).s5(n).R(n).y){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
(r3.55(n).R(N).y[{r6(m1).x1.x2 + r6.x1.x2) + ) )Uz = [A6]

( Y(d:D,r3(d,n).s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
r3.s5(n).R(n).yr6(m1).x1.x2 + r6.x1.x2) )iz = [CM9]

( 3(d:D,r3(d,n).s5(n).R(n).y)[r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) +
(r3.s5(n).R(n).y6(m1).x1.x2 + r3.s5(n).R(n).y[16.x1.x2) )Hz = [ABP46]

(>(d:D,r3(d,n).s5(n).R(n).y){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) + (r3.s5(n).R(n).yi6(m1).x1.x2 + 5))Uz = [A6]

(3(d:D,r3(d,n).s5(n).R(n).y)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) + r3.55(n).R(n).yl]G(ml).xl.xZ)uz = [ABP47]

(>(d:D,r3(d,n).s5(n).R(n).y){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2) + 6)“2 = [A6]

> (d:D,r3(d,n).s5(n).R(N).y){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)uz = [SUMT7]

>(d:D,r3(d,n).s5(n).R(n).y[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2))uz = [CM9]




> (d:D,r3(d,n).s5(n).R(n).y{r6(m1).x1.x2 + r6.x1.x2) + r3(d,n).sS(n).R(n).yDJ‘G(mZ).XZ)HZ = [ABP57]

> (d:D,r3(d,n).s5(n).R(n).y{r6(m1).x1.x2 + r6.x1.x2) + 6)“2 = [A6]

>(d:D,r3(d,n).s5(n).R(n).y[{r6(m1).x1.x2 + r6.x1.x2))uz =[CM9]

>(d:D,r3(d,n).s5(n).R(n).y¥6(m1).x1.x2 + r3(d,n).35(n).R(n).yl]G.xl.xZ)uz = [ABP56]

5 (d:D,r3(d,n).s5(n).R(n).y#6(m1).x1.x2 + 6)“2 = [A6]

Z(d:D,r3(d,n).55(n).R(n).yﬁ)ﬁ(ml).xl.xZ)uz = [ABP57]

>(d:D,0)lz = [SUM1]
3lz = [GEN2]
&;

[ABP116]
((r6(m1) + 16).x1 + r6(m2)).x2K)|z = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)[H_<)Hz = [ABP6]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)¥ (d:D, (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)))uz =[SC3]

(>(d:D,> (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2))uz = [SUMT7]

> (d:D,>(n:bit,r2(d,n).(i.s3(d,n) + i.s3).K){r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2))ﬂz = [SUM7]

5(d:D,3 (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)))“z = [CM9]

> (d:D,Y (n:bit,
r2(d,n).(i.s3(d,n) + i.s3).K{r6(m1).x1.x2 + r6.x1.x2) +
r2(d,n).(i.s3(d,n) + i.s3).K6(m2).x2 ))Hz = [ABP37]

>(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K{r6(m1).x1.x2 + r6.x1.x2) + 6))“2 = [A6]

5(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K{r6(m1).x1.x2 + r6.x1.x2)))“z = [CM9]

>(d:D,¥ (n:bit,r2(d,n).(i.s3(d,n) + i.s3).KE6(M1).x1.x2 + r2(d,n).(i.s3(d,n) + i.s3).KI]‘6.x1.x2))uz = [ABP36]

5(d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).Ki6(m1).x1.x2 + 6))“2 = [A6]

5 (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).KI]16(m1).xl.x2))uz = [ABP37]

5 (d:D, S (n:bitF)z = [SUM1]
S(d:D3)lz = [SUM1]

3lz = [GEN2]

5,

[ABP117]
(((r6(m1) + 16).x1 + r6(m2)).x2)lz = [ABP1]
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((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2[|]__)uz = [ABP7]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)[¥ (n:bit,r5(n).(i.s6(n) + i.s6).L))uz = [SC3]

(5 (n:bit,r5(n).(i.s6(n) +i.s6).L)[{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2))uz = [SUM7]

> (n:bit,r5(n).(i.s6(n) + i.s6).L{r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2))uz = [CM9]

> (n:bit,r5(n).(i.s6(n) + i.s6).L{r6(m1).x1.x2 + r6.x1.x2) + r5(n).(i.s6(n) + i.sG).LD6(m2).x2)uz = [ABP66]

> (n:bit,r5(n).(i.s6(n) + i.s6).LHr6(m1).x1.x2 + r6.x1.x2) + 6)“2 = [A6]

> (n:bit,r5(n).(i.s6(n) + i.s6).L{r6(m1).x1.x2 + r6.x1.x2))uz = [CM9]

> (n:bit,r5(n).(i.s6(n) + i.s6).LE6(M1).x1.x2 + r5(n).(i.s6(n) + i.sG).LDTG.xl.xZ)uz = [ABP65]

5 (n:bit,r5(n).(i.56(n) + i.56).LE6(M1)x1.x2 + &)z = [A6]

> (n:bit,r5(n).(i.s6(n) + i.sG).LDTG(ml).xl.xZ)uz = [ABP66]

> (n:bit,8)lz = [SUM1]
3lz = [sum1]
&;

[ABP118]
(((r6(m1) + r6).x1 + r6(m2)).x2{i.yl + i.y2).y3)uz = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2){i.y1 + i.yZ).yS)uz = [ABP2]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)[{i.yl.y2 + i.y2.y3))uz =[CM8]

((r6(m1).x1.x2 + r6.x1.x2)[{i.yl.y3 + i.y2.y3) + r6(m2).x2[{i.yl.y3 + i.y2.y3))uz = [CM9]

((r6(m1).x1.x2 + r6.x1.x2)[{i.yl.y3 + i.y2.y3) + (r6(m2).x20.y1l.y3 + r6gm2).x2[ﬂ.yZ.y3))Uz = [ABP79]

((r6(m1).x1.x2 + r6.x1.x2)[{i.yl.y3 + i.y2.y3) + (r6(m2).x20.y1.y3 + 6))“2 = [A6]

((r6(m1).x1.x2 + r6.x1.x2){i.yl.y3 + i.y2.y3) + r6(m2).x2[ﬂ.yl.y3)uz = [ABP79]

((r6(m1).x1.x2 + r6.x1.x2)[{i.yl.y3 + i.y2.y3) + 6)“2 = [A6]

((r6(m1).x1.x2 + r6.x1.x2)[{i.yl.y3 + i.y2.y3))uz = [CM8]

(r6(m1).x1.x20{i.yl.y3 + i.y2.y3) + r6.x1.x2[{i.yl.y3 + i.y2.y3))“z = [CM9]

(r6(m1).x1.x20{.y1.y3 + i.y2.y3) + (r6.x1.x200.y1.y3 + r6.x1.x2[ﬂ.y2.y3))uz = [ABP73]

(r6(m1).x1.x20{i.yl.y3 + i.y2.y3) + (r6.x1.x20.yl.y3 + 6))“2 = [A6]

(r6(m1).x1.x20.y1.y3 + i.y2.y3) + r6.x1.x2[ﬂ.y1.y3)uz = [ABP73]

(r6(m1).x1.x20{i.y1.y3 + i.y2.y3) + 6)“2 = [A6]

(r6(m1).x1.x2{i.yl.y3 + i.y2.y3))“z = [CM9]




(r6(m1).x1.x20.y1.y3 + r6(m1).x1.x2[ﬂ.y2.y3)uz = [ABP79]

(r6(m1).x1.x20.y1.y3 + 6)“2 = [A6]

(r6(m1).xL.x2My1.y3)z = [ABP79]

3lz = [GEN2]
5;

[ABP119]
(((r6(m1) + r6).x1 + r6(m2)).x2E$3(d,m).y)uz = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)E$3(d,m).y)uz = [CM8]

((r6(m1).x1.x2 + r6.x1.x2)[($3(d,m).y + r6(m2).x2$3(d O).y)uz = [ABP75]

((r6(m1).x1.x2 + r6.x1.x2)(33(d,m).y + 6)“2 = [A6]

((r6(M1).xLx2 + r6.x1.x2)3(d,m).y)lz = [CM8]

(r6(m1).x1.x2(33(d,m).y + r6.x1.x2|3;3gd,m).y)uz = [ABP69]

(16(m1).x1.x233(d,m).y + )z = [A6]

(r6(m1).x1.x233(d,m).y)l z = [ABP75]

3lz = [GEN2]
5

[ABP120]
(((r6(m1) + r6).x1 + r6(m2)).x2E1;3.y)uz = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)l33.y)uz = [CM8]

((r6(m1).x1.x2 + r6.x1.x2)[33.y + r6{m2).x2E‘s3.y)uz = [ABP74]

((r6(m1).x1.x2 + r6.x1.x2)[$3.y + 6)“2 = [A6]

(r6(M1).xLx2 + 16.x1.x2)33.y)lz = [CM8]
(r6(m1).x1.x2033.y + r6.x1.x2|];3.y)uz = [ABP68]

(16(m1).x1x2[53.y + 8)lz = [A6]

(r6(m1).x1.x2E§;3.y)Uz = [ABP74]
6_“2 = [GEN2]
&

[ABP121]
(((r6(m1) + r6).x1 + r6(m2)).x2E1;4(d).y)uz = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)E$4(d).y)uz = [CM8]
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((r6(m1).x1.x2 + r6.x1.x2)[34(d).y + r6§m2).x2l3;4gd).y)uz = [ABP76]

((r6(m1).xLx2 + 6.x1.x2)B4(d).y + 8)lz = [A6]

(r6(m1).xLx2 + 16.x1.x2)34(d).y)lz = [CM8]
(r6(m1).x1.x2034(d).y + r6.x1.x2[];4(d).y)uz = [ABP70]

(r6(m 1) x1x234(d).y + &)z = [A6]

(r6(m1).x1.x2|:<};4(d).v)uz = [ABP76]

é_ﬂz = [GEN2]
9;

[ABP122]
(((r6(m1) + r6).x1 + r6(m2)).x2E1;5(n).y)uz = [ABP1]

((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)E$5(n).y)uz = [CM8]

((r6(m1).x1.x2 + r6.x1.x2)[$5(n).y + r6(m2).x2l];5gn).y)uz = [ABP77]

(r6(M1).xLx2 + r6.x1.x2)B5(n).y + &)z = [A6]

((r6(m1).x1.x2 + r6.x1.x2)[%5(n).y)uz = [CM8]

(r6(m1).x1.x20$5(n).y + r6.x1.x2ﬂs5(n).y)uz = [ABP71]

(r6(m1) xLx2085(n).y + &)z = [A6]

(r6(m1).xL.x2085(n).y)| z = [ABP77]

3lz = [GEN2]
5;

[ABP123]
(((r6(invert(0)) + r6).x1 + r6(0)).x2l36(1).y)uz = [ABP1]

((r6(invert(0)).x1.x2 + r6.x1.x2 + r6(0).x2)E$6(1).y)Hz = [CM8]

((r6(invert(0)) xL.x2 + r6.xL.x2)6(1).y + 16(0).x236(1) Wz = [CM7]
((r6(invert(0)) xL.x2 + r6.xLx2)B6(1).y + (r6(0)36(L)).(x2y)) |z = [SC3]
((r6(invert(0)) xL.x2 + r6.xL.x2)6(1).y + (s6(1)16(0)).(x2y))|z = [ E [ABP3] [CF2(1)]]
((r6(invert(0)) xL.x2 + r6.xL.x2)B6(1).y + 8.(x2y)lz = [A7]

((r6(invert(0)).x1.x2 + r6.x1.x2)[$6(1).y + 6)“2 = [Ag]

((r6(invert(0)).x1.x2 + r6.x1.x2)E456(1).y)uz = [CM8]

(r6(invert(0)).x1.x2036(1).y + r6.x1.x2l2$6(1).y)uz = [ABP72]



(16(invert(0)). x1.x256(1).y + 5z = [A6]

(r6(invert(0)).x1.x26(1).y)z = [CM7]

((r6invert(0))36(1)).(xL.x2y))z = [FACT]
(r6(LE6(L)). (xLx2y)z = [CF1]
c6(L).(xtxey)lz = [cM3]
c6(1).((xLx2)7) = [GEN4]
c6(1).(xLx2y2);

[ABP124]
(((r6(invert(1)) + r6).x1 + r6(1)).x2§$6(0).y)uz = [ABP1]

((r6(invert(1)).x1.x2 + r6.x1.x2 + r6(1).x2)E$6(0).y)Hz = [CM8]

((r6(invert(1)).x1.x2 + r6.x1.x2)($6(0).y + r6(1).x2E$6(0).y)uz = [CMT7]
((r6(invert(1)).x1.x2 + r6.x1.x2)[$6(0).y + jr6(1)|3;6(0)).(x2uy))“z = [-E [ABP3] [CF2'(1)]]
((r6(invert(1)).x1.x2 + r6.x1.x2)($6(0).y + 5.(x2ny))uz = [A7]

((r6(invert(1)).x1.x2 + r6.x1.x2)[($6(0).y + 6)“2 = [A6]

((r6(invert(1)).x1.x2 + r6.x1.x2)E$6(0).y)uz = [CM8]

(r6(invert(1)).x1.x2(36(0).y + r6.x1.x2[3;6(0).y)uz = [ABP72]

(t6(invert(1)).x1.x26(0).y + dlz = [A6]

(r6(invert(1)).x1.x256(0) )z = [CM7]

(r6(invert(1))36(0)).(xL.x2y)lz = [FACT]
(r6(0)36(0).(xL.x2w)|z = [CF1]
c6(0).(xLx2y)lz = [CM3]
c6(0).((xLx2y)Z) = [GEN4]
¢6(0).(xLX2y2);

[ABP125]
(((r6(invert(0)) + r6).x1 + r6(0)).x2l36(0).y)uz = [ABP1]

((r6(invert(0)).x1.x2 + r6.x1.x2 + r6(0).x2)E$6(0).y)Hz = [CM8]

((r6(invert(0)).x1.x2 + r6.x1.x2)[$6(0).y + r6(0).x2B6(0).y)uz = [CMT7]
((r6(invert(0)).x1.x2 + r6.x1.x2)[$6(0).y + jr6§0)|36g0n.(x2uy))Uz = [CF11

((r6(invert(0)).x1.x2 + r6.x1.x2)[$6(0).y + c6(0).(x2uy))uz = [CM8]
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(r6(invert(0)).x1.x2[36(0).y + r6.x1.x2[36(0).y + cB(O).(my))Hz = [ABP72]

(r6(invert(0)).x1.x2[$6(0).y + & + 06(0).(x2uy))uz = [A6]

(r6(invert(0)) x1.x2[36(0).y + c6(0).(x2y))lz = [CM7]

(r6(invert(0))36(0)).(xL.x2y) + c6(0).(x2y))z = [FACT]
(B(1)36(0). (x1.x21y) + c6(0).(x2y))lz = [ E [ABP3] [CF2(1)]
@E.xLx2y) + c6(0).(x2y)lz = [A7]

(3 + c6(0).02y)z = [GEN1]

c6(0).02)lz = [CM3]

¢6(0).(x2)2) = [GEN4]

c6(0).(x2iyz);

[ABP126]
(((r6(invert(1)) + r6).x1 + r6(1)).x2[3;6(1).y)uz = [ABP1]

((r6(invert(1)).x1.x2 + r6.x1.x2 + r6(1).x2)E$6(1).y)uz = [CM8]

((r6(invert(1)).x1.x2 + r6.x1.x2)[$6(1).y + r6(1).x2[§;6§1).y)uz = [CMT7]
((r6(invert(1)).x1.x2 + r6.x1.x2)($6(1).y + jr6(1)|36(1)).(x2uy))ﬂz = [CF1]

((r6(invert(1)).x1.x2 + r6.x1.x2)[36(1).y + c6(1).(x2uy))uz = [CM8]

(r6(invert(1)).x1.x2[36(1).y + r6.x1.x2[36(1).y + cG(l).(xw))uz = [ABP72]

(r6(invert(1)).x1.x2$6(1).y + 0 + c6(1).(x2uy))uz = [A6]

(r6(invert(1)).x1.x2[$6(1).y + c6(1).(x2uy))uz = [CMT7]

((r6(invert(1))36(1)).(xLx2y) + c6(1).2y)z = [FACT]
(r6(0)6(1)). (x1.x2y) + c6(L).x2y)z = [SC3]

((s6(L)F6(0)). (xL.x2y) + c6(1).(x2y)z = [~ E [ABP3] [CF2'(L)]]
.x1x2y) + o6(1).(x2y))lz = [A7]

.+ c6(L).02y)lz = [GEN1]

c6(1).(x2y)lz = [CM3]

c6(1).((x2y)iz) = [GEN4]

c6(1).(x2wyiz);

[ABP127]
(((r6(m1) + r6).x1 + r6(m2)).x2E$6.y)uz = [ABP1]




((r6(m1).x1.x2 + r6.x1.x2 + r6(m2).x2)E1;6.y)uz = [CM8]

((r6(m1).x1.x2 + r6.x1.x2)[36.y + r6{m2).x2E§6.y)uz = [ABP78]

((r6(m1).x1.x2 + r6.x1.x2)[36.y + 6)“2 = [A6]

((r6(m1).x1.x2 + r6.x1.x2)E$6.y)uz = [CM8]

(r6(M1).x1.x2036.y + r6.x1x2036.y)z = [CM7]
(r6(m1).x1.x2[86.y + (16(36).(x1.x2y))|z = [CF1]
(16(m1).xLx2056.y + c6.(x1.x2))lz = [ABP78]
@ + c6.(xLx2y)z = [GEN1]

c6.(xLo2y)lz = [cMm3]

06.((xLx2y)i7) = [GEN4]

C6.(x1.x2yiz);

[ABP128]
(s3(d,m).xL)|z = [ABP7]

(s3(d,m).x¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz =[SC3]

(>(n:bit,r5(n).(i.s6(n) + i.sG).L)E'kS(d,m).x)uz = [SUM7]

S (n:bit,r5(n).(i.s6(n) + i.sG).LB;S(d,m).x)uz = [ABP61]

5> (n:bit,d)lz = [SUM1]
3lz = [GEN2]
5,

[ABP129]
(s3.xL)z = [ABP7]

(s3.x¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz =[SC3]

(> (n:bit,r5(n).(i.s6(n) + i.sG).L)I];S.x)uz = [SUMT7]

5 (n:bit,r5(n).(i.56(n) + i.56).LEE3.)|z = [ABP60]

> (n:bit,d)lz = [SUM1]
6_“2 = [GEN2]
&

[ABP130]
(s4(d)xK)lz = [ABPE]

(s4(d).x[¥ (d:D,Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)))uz = [SC3]
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(5(d:D,5 (n:bit,r2(d,n).(i.53(d,n) + i.53).K))34(d) 0)lz = [SUM2]

(>(d1:D,5 (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).K))I3k4(d).x)uz = [SUMT7]

>(d1:D,> (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).K)E$4(d).x)Uz = [SUM7]

>(d1:D,Y (n:bit,r2(d1,n).(i.s3(d1,n) + i.sS).KEM(d).x))Uz = [ABP31]

5(d1:D,5 (n:bitd)lz = [SUM1]
>(d1:D,9)lz = [SUMI]

3lz = [GEN2]

&

[ABP131]
(s4(d)xlz = [ABP7]

(s4(d).x¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz =[SC3]

(5 (n:bit,r5(n).(i.s6(n) + i.sG).L)EM(d).x)Hz = [SUMT7]

> (n:bit,r5(n).(i.s6(n) + i.sG).LEM(d).x)uz = [ABP62]

> (n:bit,d)lz = [SUM1]
3lz = [GENZ]
&

[ABP132]
(s5(m)xK)lz = [ABPS]

(s5(m).x[¥ (d:D, Y (n:bit,r2(d,n).(i.s3(d,n) + i.s3).K)))Uz =[SC3]

(5(d:D,5 (n:bit,r2(d,n).(i.53(d,n) + i.53).K))E5M).x)lz = [SUM2]

(>(d1:D,> (n:bit,r2(d1,n).(i.s3(d1,n) + i.s3).K))I35(m).x)uz = [SUMT7]

>(d1:D,> (n:bit,r2(d1,n).(i.s3(d1,n) + i.S3).K)E$5(m).x)uz = [SUMT7]

>(d1:D,Y (n:bit,r2(d1,n).(i.s3(d1,n) + i.sS).KB;S(m).x))uz = [ABP32]

5(d1:D,5 (n:bitd)z = [SUM1]
>(d1:D,9)lz = [SUMI]

3lz = [GEN2]

&

[ABP133]
[ [1]
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> (r5(n)35(m)).((y1.s6(n) + y2).y3ix) + ¢5(m).((y1.s6(m) + y2).y3ix) = [1]

(r5(m)$5(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [CF1']

c5(m).((y1.s6(n) + y2).y3ix) + c5(m).((y1l.s6(m) + y2).y3ix) = [1]

¢5(m).((y1.s6(m) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [A3]

¢5(1).((y1.s6(m) + y2).y3ix)
I1-1
n=m - (r5(n)35(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = c5(m).((y1.s6(m) + y2).y3ix);
[ABP134]
[ [

~(n=m)

(r5(n)(35(m)).z1 + z2 = [-E 1 CF21

8.z1 + 72 = [A7]

d + 22 = [GEN1]

z2
|
=(n=m) - (r5(n)35(m)).z1 + z2 = z2;
[ABP135]
[ [l

= ((r5(n)$5(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1l.s6(m) + y2).y3ix) = c5(m).((y1.s6(m) + y2).y3ix))
> [2]

[ 3

n=m

> [4]
(r5(n)35(m)).((y1.s6(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = [-E [3] [ABP133]]

c5(m).((y1.s6(m) + y2).y3ix)
O[-E[4][1]
1I-1

~(n = m);

[5]
(r5(n)35(m)).((y1.56(n) + y2).y3x) + c5(m).((y1.s6(m) + y2).y3x) = [~ E [2] [ABP134]]

c5(m).((y1.s6(m) + y2).y3x);
O[-E 5] [1]
I [RAA]
(r5(n)(85(m)).((y1.86(n) + y2).y3ix) + c5(m).((y1.s6(m) + y2).y3ix) = c5(m).((y1.s6(m) + y2).y3ix);

[ABP136]
(s5(m)xlz = [ABP7]

(s5(m).x[¥ (n:bit,r5(n).(i.s6(n) + i.sG).L))uz =[SC3]
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(>(n:bit,r5(n).(i.s6(n) + i.sG).L)E%S(m).x)Hz = [SUM7]

> (n:bit,r5(n).(i.s6(n) + i.sG).LBS(m).x)Hz = [CMT7]

Y (n:bit, (r5(n) ($5(m)).((i.s6(n) + i.S6).LHX))HZ = [SUM3]

(3 (n:bit,(r5(n)$5(m)).((1.s6(n) + i.s6).Lix)) + (r5(m)LS5(m)).((i.s6(m) + i.sG).Lux))uz = [CF11

(5 (n:bit, (r5(n) 35(m)).((.56(n) + i.56).Lix)) + c5(m).((i.s6(m) + i.s6).Lo)z = [SUM1]

(X (n:bit,(r5(n)$5(m)).((i.s6(n) + i.s6).Lix)) + ¥ (n:bit,c5(m).((i.s6(m) + i.sG).Lux)))uz = [SUM4]

S (n:bit, (r5(n)35(m)).((i.s6(n) + i.s6).Lix) + c5(m).((i.s6(m) + i.s6).Lux))uz = [ABP135]

> (n:bit,c5(m).((i.s6(m) + i.sG).Lux))uz = [SUM1]

c5(m).((.s6(m) + i.s6).L)z = [GEN3]

c5(m).(xi(i.s6(m) + i.s6).L)z = [CM3]

5(m).((xi(i.56(m) + i.56).L)z) = [GEN4]

c5(m).(xi(i.s6(m) + i.s6).Liz);

[ABP137]
0({r2,r3,r5,r6,s2,s3,s5,s6},S(m).xiIR(n).yiKiL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm)XLRM).yKiL) + RM)ylsm)xikL) + KLsm)xRn).yL) + LLSm)xrm).yiK) +
(S(m)xR(M)NIEIL) + (Sm)XEK)(RM).yiL) + (S(M)XL)L(KR(n).y) +
(R(n).yK)L(S(m).xiL) + (R(n).y@)L(S(M).xiK) + (KIL)(S(mM).xiIR(n).y) ) = [ABP101]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm)xR().yKiL) + RM)yl(sm).xikiL) + Kl(sm)xRn).yL) + LI(S(m)xRm).yiK) +
(S(M)xRM).yL(KIL) + (SM).XK)L(R(M).yiL) + (Sm)xW (KR(n).y) +
RO).yK)(Sm).xiL) + Rn).yL)(Sm).xiK) + & ) = [Af]

0({r2,r3,r5,r6,s2,s3,s5,s6},
s(m)XRM).yKiL) + RM)ylsm).xikL) + Klsm)xren).yL) + LIsm)xrm).yik) +
(S(m).xERﬁn).y)u(KuL) + (S(m).x[ﬂ(ﬂu(R(n).yuL) + (SM) XL (KR(n).y) +
RM).yEKLSM)xL) + RM).yLIL(SM).xK) ) = [ABP84]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm A RO.yKL) + Ryl smm)xki) + Klsm)xRm).yL) + Lsm)xrm).yK) +
(S(M) xR KL + (SM)XKL(RM).yL) + (SIXDIKRN).Y) + (RM).yK)(Sm)xL) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
s(m)XRM).yKiL) + RM)ylsm)xikL) + Klsm)xrm).yL) + Llsm)xrm).yik) +
(sm)xRO) LKL + Smm)xELRM)yL) + (SEm)XLLKRN).y) + RMN).yEK)(S(m)xl) ) = [ABPS3]

0({r2,r3,r5,r6,s2,s3,s5,56},
smARO.yKL + Ry smm)xki) + Klsm)xRm).yL) + Lsm)xrm).yK) +
(S(M) xR KL + (SM)XKL(RM).yiL) + (SI)XWL(KR(N).Y) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm)XRM).yKL) + Ryl sm)xikL) + Klsm)xrn).yL) + LIsmm)xrm).yik) +
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(M) xRM).YLKL + (M) xK)LRM).yL) + (SmxKRN).Y) ) = [ABP82]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm A RO.yKL + Ryl smm)xki) + Klsm)xRm).yL) + Lsm)xrm).yK) +
(S(M)xRM)YLKL) + (SM).XKL(RM).yiL) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,56},
sm)XRM).yKiL) + RM)ylsm).xikL) + Klsm)xren).yL) + LIsm)xrm).yik) +
(sm)xRO) L) + SmxKLRM).yL) ) = [ABP81]

0({r2,r3,r5,r6,s2,s3,s5,s6},
smARO.yKL + Ryl smm)xki) + Klsm)xRm).yL) + Lsm)xrm).yK) +
(S(M)XRMYKL) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm)XRM).yKiL) + RM)ylsm)xikL) + Klsm)xren).yL) + LIsmm)xRrm).yik) +
(S(m)xRM)KL) ) = [ABP8O]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sm)XRM).yKL) + RNyl sm)xkL) + Klsm)xrm).yL) + Lismm)xRm)yik) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,53,s5,s6},
s ROLyKL) + Ry smm)xiki) + Klsm)xrm).y) + Lsm)xrm.yK) ) = [D3]

({r2,13.15,16,52,53,55,56},S(m) XL (R(n).yKiL) + R(n).yl(smm)xikiL) + Kl(sm)xrm).yiL) +
0({r2,r3,r5,r6,s2,s3,55,56},LL(S(m).xiR(n).yiK)) = [ABP27]

A({r2.13.15,16,52,53,55,56},S(m).x| (R(n).yKiL) + Rn).vl(S(m)xikiL) + Kl(Sm)xR(n).yiL)) + & = [A6]

({r2,13,5,16,52,53,55,56},5(m) x| (R(n).y KiL) + R(m).yl(s(m)xki) + Kl(s(m)xRm).yiL)) = [D3]

6({r2,r3,r5,r6,52,53,55,56},S(m).xu(R(n).yuKuL) + R(n).yH(S(m).XHKuL)) +
9({r2,r3,r5,r6,s2,s3,s5,s6},KL(S(m).xiR(n).yiL)) = [ABP26]

3({r2,13,15,16,52,53,55,56},S(m).x| (R(n).yKiL) + R(n).yl(S(m).xKiL)) + & = [A6]

A({r2,r3,r5,16,52,53,55.56},5(m) o (R(n).y KiL) + Rn).yl(S(m).xKiL)) = [D3]

6({r2,r3,r5,r6,32,sS,sS,sG},S(m).xu(R(n).yuKuL)) + D({rz,r3,r5,r6,52,s3,55,56},R(n).yu(S(m).x"KuL)) = [ABP25]

a({rz,rs,rS,r6,52,33,55,36},S(m).xu(R(n).yuKuL)) + & = [A6]

6({r2,r3,r5,r6,32,sS,sS,sG},S(m).xu(R(n).yuKuL)) = [ABP24]

5(d:D,r1(d).0({r2,r3,r5,r6,s2,s3,s5,s6},S(d,m).xiR(n).yiKiL));

[ABP138]
X =[REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},SIRIKIL) = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},S(0).S(1).SIRKiL) = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},S(0).S(1).SiR(1).R(0).RIKIL) = [ABP137]

5 (d:D,r1(d).0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,0).S(1).SiR(1).R(0).RKiL)) = [REC]
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5 (d:D,r1(d).0({r2,r3,r5,r6,52,3,55,56},5(d,0).5(1).SIRIKIL)) = [REC]

5 (d:D,r1(d).X1(d));

[ABP139]
Y = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},S(1).SiIR(0).RIKiL) = [ABP137]

> (d:D,r1(d).0({r2,r3,r5,r6,s2,s3,s5,s6},S(d,1).SiIR(0).RIKiL)) = [REC]

3 (d:D,ri(d).Y1(d));

[ABP140]
0({r2,r3,r5,r6,s2,s3,s5,s6},S(d,m).xiIR(n).yiKiL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,56},
sd.m) X (Rm).yikiL) + Rm)yls@m)xkiL) + Klsdm)xrmyL) + Lsdm)xrm).yK) +
(S(d,m).x0R(N).y)L(KIL) + (S(d,m).XEK)L(R(n).yiL) + (S(d,m).xML)L(R(n).yiK) +
(R(n).yK)L(S(d,m).xL) + (R(n).y@L)L(S(d,m).xiK) + (KILI(S(d,m).xR(n).y) ) = [ABP101]

0({r2,r3,r5,r6,s2,s3,s5,s6},
s(dm)od (Rn).yiKkiL) + Ryl (S(dm) xakit) + Kl(S(dm)ar(n).yit) + Ll(s(d,m)xR(n).yK) +
(S(d,m) xR(N).MI(KIL) + (S(d,m).x[ﬂ()u(R(n).yuL) + (S(d,m).xM)I(R(n).yiK) +
(R).yK)(S(d,m) L) + (R().y(S(d,m).xiK) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
s(d.m) X (Rm).yikiL) + Rm)yls@m)xkiL) + Klsdm)xrmyL) + Ls@m)xrm).yK) +
(S(dm)xRM).y)LKiL) + (Sd.m) xKIRO)yiL) + (Sd,m)xL)RN).yiK) +
(R(n).y[ﬂ()u(S(d,m).xHL) + (R(n).y[l]_)u(S(d,m).xHK) ) = [ABP84]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sd,m)¥(RM).yikiL) + Rm)yl(sd,m)xkit) + Klisdm)xrm)pb) + Lsdm)xrm).yK) +
(S(d,m)xRM).yL(KIL) + (Sd,m)xKIRN).yiL) + (S(d,m) x)I(R(n).yiK) +
(RO).yK)(S(d,m)xL) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
s(d.m) X (Rm).yikiL) + Rm)yls@m)xkiL) + Klsdm)xrm)yL) + L@ m)xrm).yK) +
(S(d,m).x0R(N).y)L(KIL) + (S(d,m).XK)L(R(n).yiL) + (S(d,m).xML)L(R(n).yiK) +
R).yK)(Sdm)xL) ) = [ABP83]

0({r2,r3,r5,r6,s2,s3,s5,56},
sm) A ROLYKL) + RM)y(SEm) kL) + KlSdm xrm)yil) + LsdmxrnLyK) +
(s(d,m) xR VKL + (S(d,m) xEIR(n)yiL) + (S(d,m) X (R().yiK) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
sd.m) X (Rm).yikiL) + Rm)yls@m)xkiL) + Klsdm)xrmyL) + Ls@dm)xrm).yK) +
(S(d,m).xR(n).y)lL(KIL) + (S(d,m).xIK)L(R(n).yiL) + (S(d,m).xW)I(R(n).yiK) ) = [ABP113]

0({r2,r3,r5,r6,s2,s3,s5,56},
s@m A ROLyKL + RM)ySEm) ki) + Klsdmxrmyil) + Lsdm)xrnLyK) +
(S(d,m).xR(N).VI(KIL) + (S(d,m).x[ﬂ()u(R(n).yuL) +3 ) =[A6]

0({r2,r3,r5,r6,s2,s3,s5,56},
sd.m) X (Rm).ykiL) + Rm)yls@m)xkiL) + Klsdm)xrmyL) + Ls@dm)xrm).yK) +
(S(d,m).xR(n).y)lL(KIL) + (S(d,m).xK)I(R(n).yiL) ) = [D3]
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0({r2,r3,r5,r6,s2,s3,s5,s6},
sd.m) X (Rm).yikiL) + Rm)yls@m)xkiL) + Klsdm)xrm)yL) + Lsdm)xrm).yK) +
(S(d,m).xR(N).NI(KIL) ) +
6({r2,r3,r5,r6,52,s3,55,56},(8(d,m).xElK)u(R(n).yuL)) = [ABP105]
0({r2,r3,r5,r6,s2,s3,s5,s6},
s(d,m).x|(R(n).yikiL) + Ryl (s(d.m)xikiL) + Kl(s(d,m)xRen).yiL) + Ll(S(d.m)xR(n).yiK) + 5 ) +
6({r2,r3,r5,r6,32,53,55,56},(8(d,m).xDK)u(R(n).yuL)) = [A6]

0({r2,r3,r5,r6,s2,53,55,s6},
S(d,m) X (Rn).yiKiL) + Ryl (S(d,m)xakit) + Kl(sd,m)sar).yit) + Ll(s(d,m)xRen).yK) ) +
6({r2,r3,r5,r6,32,53,55,56},(8(d,m).xDK)u(R(n).yuL)) =[D3]

0({r2,r3,|’5,I’6,52,S3,S5,SG},S(d,m).XH(R(n).yHKuL) + R(n).yH(S(d,m).XHKuL) + Ku(S(d,m).XHR(n).yuL)) +
0({r2,r3,r5,r6,s2,53,s5,s6},LL(S(d,m).xiIR(n).yiK)) +
6({r2,r3,r5,r6,32,53,55,56},(8(d,m).xDK)u(R(n).yuL)) = [ABP27]

a({rz,rs,rS,r6,52,s3,55,36},3(d,m).xH(R(n).yuKuL) + R(n).yH(S(d,m).XHKuL) + KH(S(d,m).XHR(n).yuL)) +O+
6({r2,r3,r5|r6,sZ,s3,sS,sG},(S(d,m).xDK)H(R(n).yuL)) = [A6]

A({r2,r3,15,16,52,53,55,56},S(d.m). x| (R(n).yikiL) + R().yl(S(d,m).xkiL) + KL(S(d,m).xR(n).yiL)) +
a({rz,rS,rS,r6,52,s3,55,36},(8(d,m).xEK)H(R(n).yuL)) = [D3]

A({r2,13.15,16,52,53,5,56},5(d,m) x| (R(n).yiKiL) + R(n).yl(S(d,m).xK.L)) +
0({r2,r3,r5,r6,s2,s3,55,s6},KI(S(d,m).xiR(n).yiL)) +
a({rz,rS,rS,r6,52,s3,55,36},(8(d,m).xEK)H(R(n).yuL)) = [ABP26]

A({r2,r3.15,16,52,53,55,56}.S(d.m).xl (R().yikiL) + Ri).yl(S(d.m) ki) + & +
6({r2,r3,r5,r6,52,s3,55,56},(8(d,m).xElK)u(R(n).yuL)) = [A6]

A({r2,r3,r5,16,52,53,55,56},S(d,m).xd (R(n).yiKil) + R(n).ylL(S(d,m) xiK L)) +
6({r2,r3,r5,r6,32,53,55,56},(8(d,m).xDK)u(R(n).yuL)) =[D3]

a({rz,rs,rS,r6,52,s3,55,36},8(d,m).xH(R(n).yuKuL)) + a({r2,r3,r5,r6,52,53,55,56},R(n).yu(S(d,m).XHKuL)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(S(d,m).xK)L(R(n).yiL)) = [ABP25]

6({r2,r3,r5,r6,52,s3,55,56},S(d,m).xu(R(n).wKuL)) +0+ 6({r2,r3,r5,r6,52,s3,55,56},(8(d,m).xEK)U(R(n).ynL)) = [A6]

6({r2,r3,r5|r6,sZ,s3,sS,sG},S(d,m).xu(R(n).yuKuL)) + 6({r2,r3,r5,r6,sZ,sS,sS,sG},(S(d,m).x[K)H(R(n).yuL)) = [ABP28]

o+ 6({r2,r3,r5,r6,52,53,55,56},(S(d,m).xElK)u(R(n).yuL)) = [GEN1]

6({r2,r3,r5|r6,sZ,s3,sS,sG},(S(d,m).xDK)H(R(n).yuL)) =[ABP112]

0({r2,r3,r5,r6,s2,s3,s5,s6},c2(d,m).(((r6(invert(m)) + r6).S(d,m) + r6(m)).xi(i.s3(d,m) + i.s3).KiR(n).yiL)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c2(d,m).(((r6(invert(m)) + r6).S(d,m) + r6(m)).xi(i.s3(d,m) + i.s3).KiLiR(n).y)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c2(d,m).(((r6(invert(m)) + r6).S(d,m) + r6(m)).xi((i.s3(d,m) + i.s3).KiL)iR(n).y)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c2(d,m).(((r6(invert(m)) + r6).S(d,m) + r6(m)).xiR(n).yn(i.s3(d,m) + i.s3).KiL)) = [D4]

0({r2,r3,r5,r6,s2,s3,55,s6},c2(d,m)).
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(m)) + r6).S(d,m) + r6(m)).xiR(n).yi(i.s3(d,m) + i.s3).KiL)) = [D1]

c2(d,m).0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(m)) + r6).S(d,m) + r6(m)).xiR(n).y(i.s3(d,m) + i.s3).KiL));
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[ABP141]
X1(d) = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},S(d,0).S(1).SiIRKKiL) = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,0).S(1).SiR(1).R(0).RiKiL) = [ABP140]

c2(d,0).0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).Ri(i.s3(d,0) + i.s3).KiL);

[ABP142]
Y1(d) = [REC]

0({r2,r3,r5,r6,s2,s3,55,s6},S(d,1).SIR(0).RIKiL) = [ABP140]

c2(d,1).0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SIR(0).Ru(i.s3(d,1) + i.s3).KiL);

[ABP143]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.z1 + i.z2).z3IL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +i.z2).z31L) +
R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2(i.z1 + i.z2).z3iL) +
(i.z1 + i.zZ).zSU(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiL) +
LI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.z1 + i.z2).z3) +
(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).y)T[((i.zl +i.22).z31L) +
(((r6(m1) + r6).x1 + r6(m2)).x2[{i.z1 + i.z2).z3)[(R(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2ML)L(R(N).yu(i.z1 + i.z2).z3) +
(R(n).yi.z1 + i.22).z3)u(((r6(m1) +16).x1 + r6(m2)).x2L) +
(R(n).ym@)L(((r6(m1) + r6).x1 + r6(m2)).x2(i.z1 + i.z2).z3) +
(G.z1 + i.zZ).z3EIL)H(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).y) ) = [ABP114]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +1i.22).z3IL) +
R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3IL) +

(i.z1 + i.zZ).zSU(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yiL) +

Lu(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yi(i.z1 +i.z2).z3) +

(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).y)H((i.zl +1i.22).z31L) +

(((r6(m1) + r6).x1 + r6(m2)).x20°i.z1 + i.zZ).zS)H(R(n).yuL) +

(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(R(n).yu(i.zl +1i.22).2z3) +
(R(n).y[i.z1 +i.z2).z3)I(((r6(m1) + r6).x1 + r6(m2)).x2L) +
(R().yM)(((r6(m1) + r6).x1 + r6(m2)).x2u(i.z1 +i.z2).z3) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,56},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.z2).z31L) +
R(N).yL(((r6(m1) + r6).x1 + r6(m2)).x2i(i.z1 + i.z2).z3L) +

(i.z1 +1.z2).z3[(((r6(M1) + r6).x1 + r6(Mm2)).x2IR(n).yiL) +

Lu(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yi(i.z1 + i.z2).z3) +

(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)l((i.z1 + i.z2).z3IL) +

(((r6(m1) + r6).x1 + r6(m2)).x20{i.z1 + i.z2).z3)L(R(n).yiL) +

(((r6(Mm1) + r6).x1 + r6(m2)).x2[L)L(R(n).yu(i.z1 + i.z2).z3) +
(R(n).yi.z1 +i.2z2).z3)L(((r6(m1) + r6).x1 + r6(m2)).x2iL) +
(R(n).v[ﬂ_)u(((rs(ml) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3) ) = [ABP84]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.z2).z3L) +




R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3IL) +

(i.z1 + i.zZ).zSU(((rG(ml) + r6).x1 + r6(m2)).x2iIR(n).yiL) +

Lu(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).vi(i.z1 + i.z2).z3) +

(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).v)u((i.zl +1i.z2).z31L) +

(((r6(m1) + r6).x1 + r6(m2)).x20i.z1 + i.zZ).z3)u(R(n).yuL) +

(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(R(n).yu(i.zl +i.22).23) +
(R(n).y[i.z1 + i.zZ).zS)“(((rG(ml) + 16).x1 + r6(m2)).x2iL) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +1i.22).z3L) +
R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2i(i.z1 + i.z2).z3IL) +

(i.z1 +i.z2).z3L(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) +

LIL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.z1 + i.z2).z3) +

(((r6(m1) + r6).x1 + r6(m2)).x2[R(n).y)L((i.z1 + i.z2).z3iL) +

(((r6(m1) + r6).x1 + r6(m2)).x20{i.z1 + i.z2).z3)I(R(n).yiL) +

(((r6(m1) + r6).x1 + r6 m2)).x2[l].)U(R(n).yu(i.zl +1.22).z3) +
(R(n).y[i.z1 +i.z2).z3)I(((r6(m1) + r6).x1 + r6(m2)).x21L) ) = [ABP85]

0({r2,r3,r5,r6,s2,s3,s5,56},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.z2).z31L) +
R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3IL) +

(i.z1 + i.zZ).zSU(((rG(ml) + r6).x1 + r6(m2)).x2iIR(n).yiL) +

Lu(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).vi(i.z1 + i.z2).z3) +

(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).v)u((i.zl +1i.z2).z31L) +

(((r6(m1) + r6).x1 + r6(m2)).x20i.z1 + i.zZ).z3)u(R(n).yuL) +

(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(R(n).yu(i.zl +1i.22).z3) + 5 ) = [Af]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +i.z2).z31L) +
R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2i(i.z1 + i.z2).z3L) +

(i.z1 +1.z2).z3[(((r6(M1) + r6).x1 + r6(Mm2)).x2iIR(n).yiL) +

LI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.z1 + i.z2).z3) +

(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).y)T[((i.zl +i.22).z31L) +

(((r6(m1) + r6).x1 + r6(m2)).x2[{i.z1 + i.z2).z3)[(R(n).yiL) +

(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(R(n).yu(i.zl +1i.2z2).z3) ) = [ABP117]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.22).z31L) +
R(n).yu(((rG(m._) + 16).x1 + r6(m2)).x2i(i.z1 + i.z2).z3iL) +
(i.z1 +i.z2).z31(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) +
LH(((rG(ml) + r6).x1 + r6(m2)).x2IR(n).yi(i.z1 +i.z2).z3) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)H((i.zl +i.z2).z31L) +
(((r6(m1) + r6).x1 + r6(m2)).x2[{i.z1 + i.zZ).zS)H(R(n).yuL) + 98 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +1i.2z2).z3L) +
R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2i(i.z1 + i.z2).z3IL) +
(i.z1 +i.z2).z3(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) +
LUL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.z1 + i.z2).z3) +
(((r6(Mm1) + r6).x1 + r6(m2)).x2[R(n).y)L((i.z1 + i.z2).z3iL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[{i.z1 + i.zZ).zS)H(R(n).yuL) ) = [ABP118]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.22).z31L) +
R(n).yu(((rG(m._) + 16).x1 + r6(m2)).x2i(i.z1 + i.z2).z3iL) +
(i.z1 +i.z2).z31(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) +
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LH(((rG(ml) + r6).x1 + r6(m2)).x2IR(n).yi(i.z1 +i.z2).z3) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)u((i.zl +1i.2z2).z31L) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +i.z2).z31L) +
R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2i(i.z1 + i.z2).z3L) +
(i.z1 +1.z2).z3[(((r6(M1) + r6).x1 + r6(Mm2)).x2iIR(n).yiL) +
LI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.z1 + i.z2).z3) +
(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).y)T[((i.zl +1.22).z31L) ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.z2).z31L) +
R(N).yL(((r6(m1) + r6).x1 + r6(m2)).x2i(i.z1 + i.z2).z3L) +
(i.z1 +1.z2).z3[(((r6(M1) + r6).x1 + r6(Mm2)).x2iIR(n).yiL) +
LI(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.z1 + i.z2).z3) +
(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).v)u((i.zl +i.z2).z31L) ) = [ABP115]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.22).z31L) +
R(n).vu(((rG(m..) + 16).x1 + r6(m2)).x2i(i.z1 +i.z2).z3IL) +
(i.z1 +i.22).z3L(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) +
LH(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yi(i.z1 +i.z2).z3) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +1i.22).z3IL) +
R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3IL) +
(i.z1 + i.zZ).zSU(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yiL) +
Lu(((rG(ml) + 16).x1 + r6(m2)).x2R(n).yi(i.z1 +i.z2).z3) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +1i.22).z3IL) +

R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2i(i.z1 + i.z2).z3iL) +

(i.z1 +i.z2).z3[(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) ) +
0({r2,r3,r5,r6,s2,s3,55,s6},LL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.z1 + i.z2).z3)) = [ABP27]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +i.z2).z31L) +

R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2(i.z1 + i.z2).z3iL) +

(i.z1 +1.22).z3[(((r6(M1) + r6).x1 + r6(Mm2)).x2IR(n).yiL) ) +
0({r2,r3,r5,r6,52,s3,55,56},Lu(((rG(ml) + 16).x1 + r6(m2)).x2R(n).yi(i.z1 + i.z2).z3)) = [ABP27]

0({r2,r3,r5,r6,s2,53,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.22).z31L) +
R(n).vu(((rG(m..) + 16).x1 + r6(m2)).x2i(i.z1 +i.z2).z3L) +
(i.z1 +i.22).z3L(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) ) + & = [A6]

0({r2,r3,r5,r6,s2,s3,s5,561,
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu(i.zl +i.z2).z3IL) +
R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3IL) +
(i.z1 + i.zZ).zSU(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yiL) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).x2H(R(n).yu(i.zl +i.z2).z31L) +

R(n).yu(((rG(ml) + r6).Xx1 + r6(m2)).x2i(i.z1 +i.z2).z31L) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.z1 + i.22).z3u(((r6(m1) +16).x1 + r6(m2)).x2iR(n).yiL)) = [D3]




83

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yu(i.zl +1i.z2).z31L)) +
0({r2,r3,r5,r6,s2,53,55,56},R(N).yl(((r6(m1) + r6).x1 + r6(m2)).x2(i.z1 +i.z2).z3iL)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.z1 + i.22).z3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiL)) = [ABP25]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yu(i.zl +i.z2).z3IL)) + & +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.z1 + i.22).z3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiL)) = [A6]

0({r2,r3,r5,r6,s2,s3,55,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).yu(i.zl +i.z2).z3L)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.z1 + i.22).23u(((r6(m1) + 16).x1 + r6(m2)).x2iIR(n).yiL)) = [ABP29]

o + 9({r2,r3,r5,r6,52,s3,55,56},(i.z1 + i.22).z3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiL)) = [GEN1]

0({r2,r3,r5,r6,52,53,85,56%},(i.z1 + i.zZ).zsu(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiL)) = [ABP30]

i.0({r2,r3,r5,r6,s2,s3,s5,56},z1.z3i((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},z2.z3i((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) = [GEN3]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},z1.z3i((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL)iz2.z3) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},z1.z3i((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2y(R(n).yiL)iz2.z3) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},z1.z3i((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiLiz2.z3) = [GEN3]

i.0({r2,r3,r5,r6,s2,s3,s5,56},z1.z3i((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiz2.z3iL) = [GEN3]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL)iz1.z3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiz2.z3iL) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2i(R(n).yiL)iz1.z3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2:IR(n).y1z2.z3iL) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yiLiz1.z3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).y1z2.z3iL) = [GEN3]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(ml) + r6).x1 + r6(m2)).x2IR(n).yiz1.z3L) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yiz2.z3iL);

[ABP144]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yis3(d,p).KiL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).y“(((re(ml) +16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zu(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiL) + LH(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2ElR1{n).y) (s3(d,p).ziL) + (((r6(m1) + r6).x1 + r6(m2)).x253(d,p).z)L(R(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[L)L(R(n).y1s3(d,p).z) + (R(N).y33(d,p).z)L(((r6(m1) + r6).x1 + r6(m2)).x21L) +
(R(n).ym)L(((r6(m1) + r6).x1 + r6(m2)).x2is3(d,p).z) +
(s3(d,p).zM)I(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).z) ) = [ABP128]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yu33(d,p).2uL) + R(n).yu(((re(ml) + r6).x1 + r6(m2)).x2is3(d,p).zIL) +
s3(d,p).zu(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiL) + LH(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).v)u(s3(d,p).2uL) + (((r6(m1) + r6).x1 + r6(m2)).x2B3(d,p).z)u(R(n).wL) +
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(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(R(n).yus3(d,p).z) + (R(n).y33(d,p).z)u(((r6(ml) + r6).x1 + r6(m2)).x2IL) +
(R(n).y[lL)H(((rG(ml) + 16).x1 + r6(m2)).x2is3(d,p).z) + 8 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2is3(d,p).zIL) +
ss(d,p).zu(((rﬁ(ml) + 16).x1 + r6(m2)).x2IR(n).yiL) + LH(((rG(ml) + r6).x1 + r6(m2)).x21IR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)u(s3(d,p).2uL) + (((r6(m1) + r6).x1 + r6(m2)).x2B3(d,p).z)u(R(n).wL) +
(((r6(m1) + r6).x1 + r6(m2)).x2EI].)U(R(n).vusS(d,p).z) + (R(n).yE$3(d,p).z)u(((r6(m1) + 16).x1 + r6(m2)).x2iL) +
9 ) = [Ag]

0({r2,r3,r5,r6,52,s3,s5,561,
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((r6(ml) + 16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zu(((r6(ml) + r6).x1 + r6(m2)).x2IR(n).yiL) + LH(((rG(ml) + r6).x1 + r6(m2)).x21IR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)H(sS(d,p).ZHL) + (((r6(m1) + r6).x1 + r6(m2)).x2Ek3(d,p).z)u(R(n).yuL) +
(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(R(n).yusii(d,p).z) +
(R(n).vE'IsS(d,p).z)ﬂ(((rs(ml) + 16).x1 + r6(m2)).x2IL) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + I‘6(m2)).XZH(R(H).yHS3(d,p).ZHL) + R(n).y“(((r6(m1) +16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(s3(d,p).ziL) + (((r6(m1) + r6).x1 + r6(m2)).x253(d,p).z)L(R(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[L)I(R(n).yis3(d,p).z) ) +
6({r2,r3,r5,r6,32,53,55,56},(R(n).yIIi;3(d,p).z)U(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [ABP117]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((re(ml) + r6).x1 + r6(m2)).x2is3(d,p).zIL) +
s3(d,p).zu(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) + LH(((rG(ml) + r6).x1 + r6(m2)).x2IR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).v)u(s3(d,p).2uL) + (((r6(ml) + r6).x1 + r6(m2)).x2B3(d,p).z)u(R(n).wL) +
3)+

6({r2,r3,r5|r6,sZ,s3,sS,sG},(R(n).yEisS(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).y“(((rG(ml) +16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zL(((r6(m1) + r6).x1 + r6(Mm2)).x2iIR(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)u(s3(d,p).2uL) + (((r6(m1) + r6).x1 + r6(m2)).x2B3(d,p).z)u(R(n).wL) )+
0({r2,r3,r5,r6,s2,s3,s5,s6},(R(n).y$3(d,p).z)L(((r6(m1) + r6).x1 + r6(m2)).x2iL)) = [ABP119]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + I‘6(m2)).X2u(R(n).W53(d,D).ZHL) + R(n).yu(((r6(m1) + 16).x1 + r6(m2)).x21s3(d,p).ziL) +
sS(d,p).zu(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiL) + LH(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2ER(n).y)H(sS(d,p).ZHL) +d )+
6({r2,r3,r5|r6,sZ,s3,sS,sG},(R(n).yEisS(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).y“(((rG(ml) +16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zL(((r6(m1) + r6).x1 + r6(Mm2)).x2iIR(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2:IR(n).yis3(d,p).z) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)u(s3(d,p).2uL) )+
6({r2,r3,r5,r6,52,s3,55,56},(R(n).y&S(d,p).z)U(((rG(ml) + r6).x1 + r6(m2)).x21L)) = [ABP115]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + I‘6(m2)).X2u(R(n).W53(d,D).ZHL) + R(n).yu(((r6(m1) + r6).x1 + r6(m2)).x2is3(d,p).zIL) +
sS(d,p).zu(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yiL) + LH(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yis3(d,p).z) +
3)+

6({r2,r3,r5|r6,sZ,s3,sS,sG},(R(n).yEisS(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x21L)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
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((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2is3(d,p).zIL) +
ss(d,p).zu(((rﬁ(ml) + 16).x1 + r6(m2)).x2IR(n).yiL) + LH(((rG(ml) + r6).x1 + r6(m2)).x21IR(n).yis3(d,p).z) ) +
6({r2,r3,r5,r6,32,53,55,56},(R(n).yIIi;3(d,p).z)U(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).y“(((re(ml) +16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6}, LI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis3(d,p).z)) +
0({r2,r3,r5,r6,52,33,55,36},(R(n).yl:%3(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x2iL)) = [ABP27]

0({r2,r3,r5,r6,s2,s3,s5,561,
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((r6(ml) + 16).x1 + r6(m2)).x2is3(d,p).ziL) +
s3(d,p).zu(((r6(ml) + r6).x1 + r6(m2)).x2IR(n).yiL) ) + &+
6({r2,r3,r5|r6,sZ,s3,sS,sG},(R(n).yEisS(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((rG(ml) + r6).x1 + r6(m2)).x2is3(d,p).zIL) +
ss(d,p).zu(((rﬁ(ml) + r6).x1 + r6(m2)).x2iIR(n).yiL) ) +
6({r2,r3,r5,r6,32,53,55,56},(R(n).yIIi;3(d,p).z)U(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).y“(((re(ml) + 16).x1 + r6(m2)).x2is3(d,p).ziL) ) +
6({r2,r3,r5,r6,32,53,55,56},33(d,p).zu(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiL)) +
6({r2,r3,r5,r6,52,s3,55,56},(R(n).y&S(d,p).z)U(((rG(ml) + r6).x1 + r6(m2)).x21L)) = [ABP11]

0({r2,r3,r5,r6,s2,53,s5,s6},
((r6(m1) + r6).x1 + I‘6(m2)).X2u(R(n).W53(d,D).ZHL) + R(n).yu(((r6(m1) + r6).x1 + r6(m2)).x2is3(d,p).zIL) ) +
o+

0({r2,r3,r5,r6,52,33,55,36},(R(n).yl:%3(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x21L)) = [A6]

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yus3(d,p).2uL) + R(n).yu(((r6(ml) + 16).x1 + r6(m2)).x2is3(d,p).ziL) ) +
0({r2,r3,r5,r6,52,33,55,36},(R(n).yl:%3(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x2i1L)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yu53(d,p).ZHL)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2is3(d,p).ziL)) +
0({r2,r3,r5,r6,52,33,55,36},(R(n).yl:%3(d,p).z)U(((rG(ml) + 16).x1 + r6(m2)).x2iL)) = [ABP25]

0({r2,r3,r5,r6,s2,53,55,56},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yu53(d,p).ZHL)) +0+
6({r2,r3,r5,r6,52,s3,55,56},(R(n).y&S(d,p).z)U(((rG(ml) + r6).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yus3(d,p).zHL)) +
6({r2,r3,r5,r6,32,53,55,56},(R(n).yIIi;3(d,p).z)U(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [ABP29]

d+ 6({r2,r3,r5,r6,52,s3,55,36},(R(n).yl:'k3(d,p).z)ﬂ(((re(ml) + 16).x1 + r6(m2)).x2L)) = [GEN1]

6({r2,r3,r5,r6,32,53,55,56},(R(n).yIIi;3(d,p).z)U(((r6(m1) + 16).x1 + r6(m2)).x2iL));

[ABP145]
0({r2,r3,r5,r6,s2,s3,55,s6},((r6(m1) + r6).x1 + r6(m2)).x2iR(1).R(0).Ris3(d,0).ziL) = [ABP144]

6({r2,r3,r5,r6,52,s3,55,56},(R(1).R(O).RE$3(d,O).z)H(((r6(ml) + r6).x1 + r6(m2)).x21L)) = [ABP91]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).(s4(d).s5(0).R(0).Rizi((r6(m1) + r6).x1 + r6(m2)).x21L)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).(s4(d).s5(0).R(0).RiziLi((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]
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a({r2,r3,r5,r6,52,53,55,56},c3(d,0).(s4(d).s5(0).R(0).RizL)((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).((s4(d).s5(0).R(0).RizL)i((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},¢3(d,0).(((r6(m1) + r6).x1 + r6(m2)).x2)is4(d).s5(0).R(0).RiziL) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0)).
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2)is4(d).s5(0).R(0).RiziL) = [D1]

¢3(d,0).0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2)is4(d).s5(0).R(0).RiziL);

[ABP146]
d({r2,r3,15,16,52,53,55,56},((r6(m1) + r6).x1 + r6(m2)).x2IR(0).yis3(d,1).ziL) = [ABP144]

6({r2,r3,r5,r6,32,53,55,56},(R(0).yI];3(d,1).2)U(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [ABP92]

a({r2,r3,r5,r6,52,53,55,56},c3(d, 1).(s4(d).s5(1).yizi((r6(m1) + r6).x1 + r6(m2)).x2iL)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).(s4(d).s5(1).ynziLi((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

a({r2,r3,r5,r6,52,53,55,56},c3(d, 1).(s4(d).s5(1).yi(zIL)((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).((s4(d).s5(1).yiziL)i((r6(m1) + r6).x1 + r6(m2)).x2)) = [GENS3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).s5(1).yiziL)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1)).
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2is4(d).s5(1).yiziL) = [D1]

¢3(d,1).0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2is4(d).s5(1).yiziL);

[ABP147]
0({r2,r3,r5,r6,s2,s3,55,s6},((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yis3.ziL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + r6(m2)) xLl(R(n).yis3.21L) + R(n).yl((r6(m1) + r6).x1 + r6(m2)).x2is3.21L) +
s3.zIL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis3.2) +
(((r6(m1) + r6).x1 + r6(Mm2)).x2[R(n).y)L(s3.ziL) + (((r6(m1) + r6).x1 + r6(m2)).x2[33.z)L(R(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2ML)L(R(Nn).yis3.2) + (R(n).y33.2)L(((r6(M1) + r6).X1 + r6(m2)).x21L) +
(R(n).y[ﬂ.)u(((rs(ml) +16).x1 + r6(m2)).x21s3.z) + (s3.z|]l.)u(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).y) ) = [ABP129]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(r6(m1) + r6).x1 + ré(m2))x1l (R(n).yis3.ziL) + R().yl((r6(m1) + r6).x1 + r6(m2)) x2is3.21L) +
s3.zI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) + LH(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yis3.2) +
(((r6(m1) + r6).x1 + r6(m2)).x20R(N).y)I(s3.zIL) + (((r6(m1) + r6).x1 + r6(m2)).x2E$3.z)H(R(n).yuL) +
((r6(m1) + 16).x1 + r6(m2)).x2M) (R(n).yi3.2) + (R(n).yE3.2)(((r6(m1) + 16).x1 + r6(m2)).x2L) +
(R(n).y[ll_)u(((rﬁ(ml) + 16).x1 + r6(m2)).x2is3.z) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2))x1l(R().yis3.zL) + R).yl((6(m1) + 16).x1 + r6(m2))x2is3.21L) +
s3.zI(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yiL) + LI(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis3.2) +
(((r6(m1) + r6).x1 + I’6(m2)).X2ER1F).y)H(S3.ZHL) + (((r6(m1) + r6).x1 + r6(m2)).x2E1;3.z)H(R(n).yuL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[L)L(R(n).y1s3.2) + (R(n).y$3.2)L(((r6(M1) + r6).x1 + r6(m2)).x21L) +
(R(n).y[lL)H(((rG(ml) + 16).x1 + r6(m2)).x21s3.z) ) = [ABP84]

0({r2,r3,r5,r6,s2,s3,s5,s6},



87

((r6(m1) + 16).xL + r6(m2)) xLlR().yis3.21L) + R(n).yL((r6(m1) + r6).x1 + r6(m2)).x2is3.21L) +
s3.zI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis3.2) +
(((r6(m1) + r6).x1 + r6(Mm2)).x2[R(n).y)l(s3.ziL) + (((r6(m1) + r6).x1 + r6(m2)).x233.2)L(R(n).yiL) +
(((r6(m1) + r6).x1 + I’6(m2)).XZD].)U(R(H).yIIS&Z) + (R(n).yB3.z)u(((r6(m1) +16).x1 + r6(m2)).x2L) +
(R(n).yM)I(((r6(m1) + r6).x1 + r6(m2)).x21s3.2) ) = [ABP84]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).xLl(R(n).yis3.21L) + R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2is3.2L) +
s3.zL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) + LH(((re(ml) + 16).x1 + r6(m2)).x2IR(n).y1s3.2) +
(((r6(m1) + r6).x1 + r6(M2)) x2IR().y)|(s3.21L) + ((r6(M1) + r6).xL + r6(M2)).x2[33.2) (R(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).XZD]_)U(R(n).yns&z) + (R(n).yBS.z)“({(rG(ml) + 16).x1 + r6(m2)).x2iIL) + & ) = [A6]

0({r2,r3,r5,r6,s2,53,55,s6},
((6(m1) + 16).x1 + r6(m2) xil(R(n).yis3.2L) + R).yl((r6(m1) + 16).x1 + r6(m2) x2is3.21L) +
3.2 (((r6(m1) + r6).x1 + r6(m2)).x2R(n).yik) + LL((r6(m1) + r6).x1 + r6(m2)).x2R(n).vis3.2) +
(((r6(m1) + r6).x1 + r6(m2)).x20R(N).y)I(s3.ziL) + (((r6(m1) + r6).x1 + r6(m2)).XZSS.Z)H(R(n).wL) +
(((r6(m1) + r6).x1 + r6(m2)).XZD]_)U(R(n).yus&z) + (R(n).yEt3.z)H(((r6(ml) + 16).x1 + r6(m2)).x21L) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + r6(m2)) xLl(R(n).yis3.21L) + R(n).yl((r6(m1) + r6).x1 + r6(m2)).x2is3.21L) +
s3.zI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yis3.2) +
(((r6(Mm1) + r6).x1 + r6(Mm2)).x2[R(n).y)L(s3.ziL) + (((r6(m1) + r6).x1 + r6(m2)).x2[33.2)L(R(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).XZD]_)U(R(n).yns&z) )+
0({r2,r3,r5,r6,52,s3,55,56},(R(n).yE‘sS.z)u(((rG(ml) +16).x1 + r6(m2)).x21L)) = [ABP117]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + r6(m2)) x1l(R(n).yis3.z1L) + R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2is3.ziL) +
s3.zI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) + LH(((rG(ml) + 16).x1 + r6(m2)).x21IR(n).yi1s3.2) +
(((r6(m1) + r6).x1 + r6(m2)).x20R(N).y)I(s3.zIL) + (((r6(m1) + r6).x1 + r6(m2)).x2E$3.z)H(R(n).yuL) +
3)+

a({rz,r3,r5,r6,32,53,55,56},(R(n).yIZ<2;3.z)u(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((6(m1) + 16).x1 + r6(m2))x1l(R().yis3.zL) + R).yl((6(m1) + 16).x1 + r6(m2)).x2is3.21L) +
s3.2l(((r6(m1) + r6).xL + r6(m2)).x2R(n).yiL) + LI((r6(m1) + r6).x1 + r6(m2)).x2R(n).yis3.2) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)lL(s3.ziL) + (((r6(m1) + r6).x1 + r6(m2)).x2[$3.2)I(R(n).yiL) ) +
A({r2,13,5,16,52,53,55,56}, (R(n).y33.2)L((r6(m1) + r6).xL + r6(m2)).x2iL)) = [ABP120]

0({r2,r3,r5,r6,s2,s3,s5,56},
((6(m1) + 16).x1 + r6(m2)).x1l(R(n).yis3.21L) + R(n).y|((r6(m1) + r6).x1 + r6(m2)).x2:s3.2.L) +
s3.zL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) + LH(((re(ml) + 16).x1 + r6(m2)).x2IR(n).y1s3.2) +
(((r6(m1) + 16).x1 + 16(m2)) x2RM)y)(s3.2) + 5 ) +
a({rz,r3,r5,r6,32,53,55,56},(R(n).yIZ<2;3.z)u(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((6(m1) + 16).x1 + r6(m2))x1l(R().yis3.zL) + R).yl((6(m1) + 16).x1 + r6(m2))x2is3.21L) +
s3.2l(((r6(m1) + r6).xL + r6(m2)).x2R(n).yiL) + LI((r6(m1) + r6).x1 + r6(m2)).x2R(n).yis3.2) +
(((r6(m1) + r6).x1 + r6(m2)).x2[R(n).y)I(s3.zLL) ) +

A({r2,13,15,16,52,53,55,56}, (R(n).y33.2)L((r6(m1) + r6).xL + r6(m2)).x2iL) = [ABP115]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + r6(m2))x1l(R(n).yis3.z1L) + R(n).yl((r6(m1) + r6).x1 + r6(m2)).x2is3.ziL) +
s3.zL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiL) + LH(((re(ml) + 16).x1 + r6(m2)).x2IR(n).y1s3.2) +
3)+

a({rz,r3,r5,r6,32,53,55,56},(R(n).yIZ<2;3.z)u(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [A6]
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0({r2,r3,r5,r6,s2,53,55,s6},
((6(m1) + 16).x1 + r6(m2) xil(R(n).yis3.2L) + R).yl((r6(m1) + 16).x1 + r6(m2) x2is3.21L) +
s3.2(((r6(m1) + r6).x1 + r6(m2)).x2R(N).yik) + LI((r6(m1) + r6).x1 + r6(m2)).x2R(n).yis3.2) ) +
0({r2,r3,r5,r6,52,s3,55,56},(R(n).yI];S.z)u(((rG(ml) +r6).x1 + r6(m2)).x21L)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).xL + r6(m2)) xLl(R().yis3.21L) + R(n).yl((r6(m1) + r6).x1 + r6(m2)).x2is3.21L) +
s3.zI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiL) ) +
0({r2,r3,r5,r6,52,53,55,56},LL(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yis3.2)) +
6({r2,r3,r5|r6,sZ,s3,sS,sG},(R(n).yI];S.z)H(((rG(ml) +16).x1 + r6(m2)).x21L)) = [ABP27]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).x1l (R(n).yis3.ziL) + R(n).yl(((r6(m1) + r6).x1 + r6(m2))x2is3.21L) +
s3.zu(((r6(m1) + r6).Xx1 + r6(m2)).x2IR(n).yiL) )+ o+
6({r2,r3,r5,r6,32,53,55,56},(R(n).yI];3.z)u(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(r6(m1) + r6).x1 + r6(m2)).x1l(R(n).yis3.ziL) + R(n).yl((r6(m1) + r6).x1 + r6(m2)).x2is3.2.L) +
s3.zu(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiL) ) +
0({r2,r3,r5,r6,52,s3,55,56},(R(n).yI];S.z)u(((rG(ml) +16).x1 + r6(m2)).x21L)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).xL + r6(m2))x1l(R(n).yis3.2L) + R(n).yl((r6(m1) + r6).xL + r6(m2)).x2is3.21L) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},53.zI(((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yiL)) +
A({r2,13,15,16,52,53,55,56}, (R(N).y33.2)L((r6(m1) + r6).xL + r6(m2)).x2iL) = [ABP10]

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + r6).x1 + r6(m2)).xlu(R(n).yus&z”L) + R(n).yﬂ(((rG(ml) + 16).x1 + r6(m2)).x2is3.z1L) ) + o +
a({rZ,rS,rS,r6,52,33,55,36},(R(n).yl:‘ks.z)u(((re(ml) + 16).x1 + r6(m2)).x2iL)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + 16).x1 + r6(m2)) x1|(R(n).yis3.21) + R().yl(((r6(m1) + 16).x1 + r6(m2)).x2is3.21L) ) +
A{r2,r3,15,16,52,53,55,56},(R(n).y[33.2)(r6(M1) + 16) X1 + r6(m2)).x2L)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x1U(R(n).yu53.2uL)) +
0({r2,r3,r5,r6,s2,s3,55,s6},R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2is3.ziL)) +
a({rZ,rS,rS,r6,52,33,55,36},(R(n).yl:‘ks.z)u(((re(ml) + 16).x1 + r6(m2)).x21L)) = [ABP25]

0({r2,r3,r5,r6,s2,53,55,s6},((r6(m1) + r6).x1 + r6(m2)).xlU(R(n).yu53.2uL)) +0+
0({r2,r3,r5,r6,52,s3,55,56},(R(n).yI];S.z)u(((rG(ml) +16).x1 + r6(m2)).x21L)) = [A6]

0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).x1 + r6(m2)).xlU(R(n).yus3.z||L)) +
6({r2,r3,r5,r6,32,53,55,56},(R(n).yI];3.z)u(((r6(m1) +16).x1 + r6(m2)).x21L)) = [ABP29]

d+ 6({r2,r3,r5,r6,52,33,55,36},(R(n).yl:<k3.z)u(((r6(m1) + 16).x1 + r6(m2)).x2IL)) = [GEN1]

6({r2,r3,r5,r6,32,53,55,56},(R(n).yI];3.z)u(((r6(m1) + 16).x1 + r6(m2)).x2iL)) = [ABP98]

0({r2,r3,r5,r6,s2,s3,55,s6},c3.(s5(n).R(n).yizi((r6(m1) + r6).x1 + r6(m2)).x2iL)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3.(s5(n).R(n).yizLi((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

a({r2,r3,r5,r6,52,53,55,56},c3.(s5(n).R(N).yi(zL)i((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3.((s5(n).R(n).yiziL)u((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN3]




0({r2,r3,r5,r6,s2,s3,55,56},c3.(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).R(n).yiziL)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c3).0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).R(n).yiziL)) = [D1]

¢3.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).R(n).yiziL));

[ABP148]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiKiL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((ré(m1) + r6).x1 + r6(m2)).x2“(s4(d).yuKuL) + s4(d).yu(((r6(m1) +16).x1 + r6(m2)).x2iKiL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + LU(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2054(d).y)L(KiL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(s4(d).yiL) +
(((r6(m1) + r6).x1 + r6(Mm2)).x2[L)1(s4(d).yiK) + (s4(d).yK)L(((r6(m1) + r6).x1 + r6(m2)).x2L) +
(s4(d).y)L(((r6(m1) + r6).x1 + r6(m2)).x2iIK) + (KW)I(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).y) ) = [ABP101]

0({r2,r3,r5,r6,s2,s3,s5,56},
((6(m1) + 16).x1 + re(m2) x2l(sa(d).ykil) + sa)yl((r6(m1) + r6).x1 + r6(M2)).x2KIL) +
KL(((r6(m1) + r6).x1 + r6(m2)) x2isa(d).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$4(d).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)I(s4(d).yiL) +
(((r6(m1) + r6).x1 + r6(m2)) x2) (s4(d).yiK) + (s4(d).yK)((r6(m1) + r6).x1 + r6(m2)) x2iL) +
(s4(d).y[|l.)u(((r6(m1) + 16).x1 + r6(m2)).x2K) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).xL + r6(m2))x2l(sa(d).ykiL) + sad).yl((r6(m1) + r6).x1 + r6(M2)).x2KIL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(Mm2)).x234(d).y)L(KIL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(s4(d).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[|].)ﬂ(s4(d).yuK) + (s4(d).yDK)u(((r6(m1) + 16).x1 + r6(m2)).x21L) +
(s4(d).yM)I(((r6(m1) + r6).x1 + r6(m2)).x2K) ) = [ABP131]

0({r2,r3,r5,r6,s2,s3,s5,56},

(r6(m1) + r6).x1 + r6(m2)).x2 (s4(d).yiKiL) + s4(c) Yl ((-B(m1) + r6).x1 + rB(m2)).x2KL) +

KL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + Lu(((re(ml) + 1r6).x1 + r6(m2)).x2is4(d).yiK) +

(((r6(m1) + r6).x1 + r6(m2)).x2[§;4(d).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)I(s4(d).yiL) +

(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(s4(d).yuK) + (s4(d).y[lK)u(((r6(m1) + 16).x1 + r6(m2)).x2iL) + & ) = [A6]

I~

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(sa(d).ykiL) + sad).yl((r6(m1) + r6).x1 + r6(M2)).x2KIL) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + LI(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$4(d).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2|:lK)H(s4(d).yuL) +
(((r6(m1) + r6).x1 + r6(m2)).x2M)1(s4(d).yiK) + (s4(d).yIK)(((r6(m1) + r6).x1 + r6(m2)).x2iL) ) = [ABP130]

0({r2,r3,r5,r6,s2,s3,s5,s6},

(r6(m1) + r6).xL + ro(m2)).x2l(sa(d).yiKiL) + sa(d).yl(r6(m1) + r6).x1 + r6(m2)) x2K.L) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + Lu(((re(ml) + 16).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[§;4(d).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)I(s4(d).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(s4(d).yuK) +& ) =[A6]

I~

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(sa(d).ykiL) + sad).yl((r6(m1) + r6).x1 + r6(M2)).x2KIL) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + LI(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$4(d).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2|:lK)H(s4(d).yuL) +
(((r6(m1) + 16).x1 + r6(m2)).x200L)I(s4(d).yiK) ) = [ABP117]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).x2“(s4(d).ymKuL) + s4(d).yu(((r6(m1) + 16).x1 + r6(m2)).x21IKiL) +
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Kl((r6(m1) + r6).x1 + r6(m2)) x2isa(d).yil) + LL((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2Ek4(d).y)H(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2[K)l(s4(d).yiL) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).xL + r6(m2)).x2l(sa(d).yikiL) + sa(d).yl(r6(m1) + r6).x1 + r6(m2)).x2K.L) +
Kl(re(m1) + r6).x1 + r6(m2)).x2isa(d).yiL) + LL((r6(m1) + r6).xL + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(Mm2)).x234(d).y)L(KIL) + (((r6(m1) + r6).x1 + r6(m2)).x2[K)I(s4(d).yiL) ) = [ABP116]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + 16).x1 + r6(m2)).x2l(sa(d).vikiL) + sad)yl((r6(m1) + r6).x1 + r6(m2)).x2KiL) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2is4(d).yiL) + Lu(((rG(ml) + 16).x1 + r6(m2)).x2is4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$4(d).y)u(KuL) + 0 ) = [Af]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((ré(m1) + r6).x1 + r6(m2)).x2“(s4(d).yuKuL) + s4(d).yu(((r6(m1) +16).x1 + r6(m2)).x2iKiL) +
KH(((rG(ml) +16).x1 + r6(m2)).x2is4(d).yiL) + Lu(((rG(ml) + 16).x1 + r6(m2)).x21s4(d).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2s4(d).V)I(KIL) ) = [ABP121]

0({r2,r3,r5,r6,s2,s3,s5,56},
(r6(m1) + r6).x1 + r6(m2)).x2l(s4(d).yiKiL) + s4(d).yl(r6(m1) + 16).x1 + r6(M2) X2KIL) +
(((r6(m1) + 16).x1 + r6(m2)).x2is4(d).yil) + LL(((r6(m1) + r6).x1 + r6(m2)) x2is4(d).yiK) + & ) = [A6]

I~

=

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + r6).x1 + r6(m2)).x2“(s4(d).ymKuL) + s4(d).yu(((r6(m1) + 16).x1 + r6(m2)).x21IKiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) + Lu(((re(ml) + 16).x1 + r6(m2)).x2is4(d).yiK) ) = [D3]

=

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).x2“(s4(d).yuKuL) + s4(d).yu(((r6(m1) + 16).x1 + r6(m2)).x2iIKiL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is4(d).yiL) ) +

6({r2,r3,r5|r6,52,s3,55,36},Lu(((rG(ml) + 16).x1 + r6(m2)).x2is4(d).yiK)) = [ABP27]

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + 16).x1 + r6(m2)) x2l(sa(d).yiKiL) + sa(d).yl(r6(m1) + r6).x1 + r6(m2)).x2KIL) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2is4(d).yiL) ) + & = [A6]

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + 16).x1 + r6(m2)) x2l(sa(d).yiKiL) + sa(d).yl(r6(m1) + r6).x1 + r6(m2)).x2KIL) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2is4(d).yiL) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).xL + r6(m2))x2l(sa(d).yiKiL) + sa(d).yl((r6(m1) + r6).x1 + r6(m2)).x2KL) ) +
6({r2,r3,r5|r6,52,s3,55,36},KH(((rG(ml) + 16).x1 + r6(m2)).x2is4(d).yiL)) = [ABP26]

0({r2,r3,r5,r6,s2,s3,55,56},
((r6(m1) + r6).xL + r6(m2)x2l(sa(d).yiKiL) + sa(d).yl(r6(m1) + r6).x1 + r6(M2))x2KIL) ) + & = [A6]

0({r2,r3,r5,r6,s2,53,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).x2“(s4(d).ymKuL) + s4(d).yu(((r6(m1) + 16).x1 + r6(m2)).x2iIKiL) ) = [D3]

0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2“(s4(d).yuKuL)) +
6({r2,r3,r5,r6,32,53,55,56},34(d).y“(((r6(m1) + 16).x1 + r6(m2)).x2iKiL)) = [ABP29]

d +a({r2,r3,r5,r6,52,s3,55,36},s4(d).yu(((rG(ml) + 16).x1 + r6(m2)).x21KiL)) = [GEN1]

6({r2,r3,r5,r6,32,53,55,56},34(d).yu(((r6(m1) + 16).x1 + r6(m2)).x2iKiL)) = [ABP12]
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s4(d).0({r2,r3,r5,r6,s2,s3,s5,s6},yi((r6(ml) + r6).x1 + r6(m2)).x2IKiL) = [GEN4]

s4(d).o({r2,r3,r5,r6,s2,s3,s5,s6},(yi((r6(m1) + r6).x1 + r6(m2)).x2)iKiL) = [GEN3]

s4(d).0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2y)iKiL) = [GEN4]

s4(d).o({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iyiKiL);

[ABP149]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiKiL) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(SS(n).yuKuL) + sS(n).yU(((rG(ml) +16).x1 + r6(m2)).x2IKiL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2:s5(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(Mm2)).x235(n).y)L(KIL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(s5(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2EI].)U(55(n).yuK) + (s5(n .yDK)H(((r(S(ml) + r6).x1 + r6(m2)).x21L) +
(s5(n).yM)L(((r6(m1) + r6).x1 + r6(m2)).x2iIK) + (KIIIL)K(((rG(ml) + 16).x1 + r6(m2)).x2is5(n).y) ) = [ABP101]

0({r2,r3,r5,r6,s2,s3,s5,56},

(r6(m1) + r6).xL + r6(m2)).x2(s5(n).yiKiL) + s5(n).yl(((r6(m1) + r6).x1 + r6(M2)) x2K.L) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL) + Lu(((re(ml) + 1r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[§;5(n).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)I(s5(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2D].)U(sS(n).yuK) + (sS(n).y[lK)u(((r6(m1) + 16).x1 + r6(m2)).x2i1L) +
(s5(n).y[ll.)u(((r6(m1) + 16).x1 + r6(m2)).x2K) + & ) = [A6]

I~

0({r2,r3,r5,r6,s2,53,s5,s6},

(r6(m1) + r6).xL + r6(m2)).x2(s5(n).yiKiL) + s5(n).yl(((r6(m1) + r6).x1 + r6(m2)) X2K.L) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL) + Lu(((rG(ml) + 16).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZBS(n).y)H(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)I(s5(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2D]_)U(55(n).yuK) +

(s5(n).yK l(((r6(m1) + 16).x1 + r6(m2)).x2i1L) +

(s5(n).yMW)(((r6(m1) + r6).x1 + r6(m2)).x2iIK) ) = [D3]

b~

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).xL + r6(m2))x2l(s5(n).yiKiL) + s5(n).yl((rB(M1L) + r6).x1 + r6(M2)).x2KIL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2L85(n).y)L(KiL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(s5(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[ML)L(s5(n).yiK) + (s5(n).yIK)L(((r6(m1) + r6).x1 + r6(m2)).x2iIL) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(s5(n).yL)L(((r6(m1) + r6).x1 + r6(m2)).x21K)) = [ABP132]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((6(m1) + 16)xL + r6(m2)).x2l(s5(n).yKiL) + s5(n).yl(rB(M1) + r6).xL + r6(M2)).x2KL) +
KL(((r6(m1) + r6).xL + r6(m2)).x2is5(n).yiL) + LL((r6(m1) + ré).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$5(n).y)u(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2[K)I(s5(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[|].)“(55(n).yuK) +d )+
6({r2,r3,r5|r6,52,33,55,36},(sS(n).yDL)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(SS(n).yuKuL) + sS(n).yU(((rG(ml) +16).x1 + r6(m2)).x2IKiL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2:s5(n).yiL) + LL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(Mm2)).x235(n).y)L(KIL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(s5(n).yiL) +
(((r6(m1) + r6).x1 + r6(m2)).x2[|].)ﬂ(55(n).yuK) )+
a({rz,rs,rS,r6,52,s3,55,36},(sS(n).yEI]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [ABP117]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + 16).x1 + r6(m2)) x2l (s5(n).yiKiL) + s5).yl((r6(m1) + r6).x1 + r6(m2)).x2KL) +
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KH(((rG(ml) + 16).x1 + r6(m2)).x2is5(n).yiL) + Lu(((re(ml) + 1r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2Ek5(n).y)H(KuL) + (((r6(m1) + r6).x1 + r6(m2)).x2[K)I(s5(n).yiL) + & ) +
6({r2,r3,r5,r6,32,53,55,56},(sS(n).yD]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(s5(n).yikiL) + s5(n).yl(r6(m1) + r6).x1 + r6(M2)).x2KL) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL) + LI(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[$5(n).y)lL(KiL) + (((r6(m1) + r6).x1 + r6(m2)).x2K)I(s5(n).yiL) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(s5(n).yL)L(((r6(m1) + r6).x1 + r6(m2)).x2iK)) = [ABP116]

0({r2,r3,r5,r6,s2,s3,s5,56},

(6(m1) + 16).x1 + ré(m2)).x2l(s5(n).vikiL) + s5(n) VI((rB(M1) + 16).x1 + rB(m2)).x2K L) +

KL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL) + Lu(((re(ml) + 1r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[§;5(n).y)u(KuL) +d )+

6({r2,r3,r5,r6,32,53,55,56},(sS(n).yD]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(s5(n).yikiL) + s5(n).yl(r6(m1) + r6).x1 + r6(M2)).x2KL) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2:s5(n).yiL) + LI(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[$5(n).y)I(KiL) ) +
a({rz,rs,rS,r6,52,33,55,36},(sS(n).yEI]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [ABP122]

0({r2,r3,r5,r6,s2,s3,s5,56},

(6(m1) + 16).x1 + ré(m2)).x2l(s5(n).vikiL) + s5(n) VI((B(M1) + 16).x1 + rB(m2)).x2K L) +
(((r6(m1) + r6).x1 + r6(m2)).x21s5(n).yiL) + Lu(((re(ml) + 16).x1 + r6(m2)).x2is5(n).yiK) + & ) +
6({r2,r3,r5|r6,52,33,55,36},(sS(n).yDL)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]

=

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(SS(n).yuKuL) + sS(n).yu(((rG(ml) + r6).x1 + r6(m2)).x21KiL) +
KL(r6(m1) + r6).x1 + re(m2)).x2s5(n).yiL) + LI((r6(m1) + r6).x1 + r6(m2)).x2:s5(n).viK) ) +
6({r2,r3,r5,r6,32,53,55,56},(sS(n).yD]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(s5(n).yikiL) + s5(n).yl(r6(mM1) + r6).x1 + r6(M2)).x2KL) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2is5(n).yiL) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},LI(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiK)) +
a({rz,rs,rS,r6,52,33,55,36},(sS(n).yEI]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [ABP27]

0({r2,r3,r5,r6,s2,s3,s5,561,

(r6(m1) + r6).xL + r6(m2)).x2l(s5(n).yiKiL) + s5(n).yl(r6(m1) + r6).x1 + r6(M2)).x2K.L) +
(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL) ) +d+
6({r2,r3,r5|r6,52,33,55,36},(sS(n).yDL)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]

I~

=

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(SS(n).yuKuL) + sS(n).yu(((rG(ml) + r6).x1 + r6(m2)).x21KiL) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yil) ) +
6({r2,r3,r5,r6,32,53,55,56},(sS(n).yD]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

(6(m1) + 16).x1 + r6(m2)).x2l(s5(n).yikiL) + s5(n).yl(r6(M1) + r6).x1 + r6(M2)).x2KL) ) +
0({r2,r3,r5,r6,52,53,s5,s6},KI(((r6(m1) + r6).x1 + r6(m2)).x2is5(n).yiL)) +
6({r2,r3,r5,r6,52,s3,55,56},(sS(n).yEI].)U(((rG(ml) + 16).x1 + r6(m2)).x2K)) = [ABP26]

0({r2,r3,r5,r6,s2,53,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(SS(n).wKuL) + sS(n).yu(((r6(m1) + r6).x1 + r6(m2)).x2KIL) ) +d+
6({r2,r3,r5,r6,52,s3,55,56},(sS(n).yEI].)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]
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0({r2,r3,r5,r6,s2,s3,55,56},
((6(m1) + 16).x1 + r6(m2)) x2l(s5(n).ykiL) + s5(n).yl((r6(M1) + r6).x1 + rEM2)).x2KIL) ) +
6({r2,r3,r5,r6,32,53,55,56},(sS(n).yD]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(s5(n).yuKuL)) +
6({r2,r3,r5|r6,52,33,55,36},55(n).yu(((re(m1) + r6).x1 + r6(m2)).x2KL)) +
6({r2,r3,r5,r6,32,53,55,56},(sS(n).yD]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [ABP13]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(s5(n).yuKuL)) +0+
6({r2,r3,r5|r6,52,33,55,36},(sS(n).yDL)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [A6]

0({r2,r3,r5,r6,s2,s3,55,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(SS(n).yuKuL)) +
a({rz,rs,rS,r6,52,s3,55,36},(sS(n).yEI]_)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [ABP29]

o+ 6({r2,r3,r5,r6,52,53,35,36},(sS(n).yD].)U(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [GEN1]

a({rz,rs,rS,r6,52,s3,55,36},§55(n).yD].)H(((rG(ml) + 16).x1 + r6(m2)).x2iK)) = [ABP136]

0({r2,r3,r5,r6,s2,s3,s5,s6},c5(n).(yi(i.s6(n) + i.s6).Li((r6(m1) + r6).x1 + r6(m2)).x2iIK)) = [GEN3]

a({r2,r3,r5,r6,52,53,55,56},c5(n). (yi(i.56(n) + i.56).LIKI((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c5(n).(yi((i.s6(n) + i.s6).LIK)I((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN3]

a({r2,r3,r5,r6,52,53,55,56},c5(n). (yi(Ki(i.s6(n) + i.56).L)((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c5(n).((yiKi(i.s6(n) + i.s6).L)u((r6(m1) + r6).x1 + r6(m2)).x2)) = [GEN3]

0({r2,r3,r5,r6,s2,53,s5,s6},c5(n).(((r6(m1) + r6).x1 + r6(m2)).x2iyiKi(i.56(n) + i.6).L)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c5(n)).
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iyiKi(i.s6(n) + i.s6).L) = [D1]

¢5(n).0({r2,r3,r5,r6,s2,s3,85,s6},((r6(m1) + r6).x1 + r6(m2)).x2iyiKi(i.s6(n) + i.s6).L);

[ABP150]
0({r2,r3,15,16,52,53,55,56},((r6(m1) + r6).x1 + r6(m2)).x2R(n).yiKi(.wl + i.w2).w3) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +iw2).w3) +
R(N).yL(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) +
KH(((rG(ml) +16).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +
(i.wl + i.w2).w3l(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(Ki(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2K)L(R(n).yi(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2[{i.wl + i.w2).w3)L(R(n).yiK) +
(R(n).y[IK)u(((r6(m1) + 16).x1 + r6(m2)).x2i(i.wl + i.w2).w3) +
(R(n).yd@i.wl + i.w2).w3)L(((r6(m1) + r6).x1 + r6(m2)).x2K) +
(Ki.wl + i.w2).w3)(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).y) ) = [ABP102]

0({r2,r3,r5,r6,s2,s3,s5,56},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +i.w2).w3) +
n).yu(((rG(ml) + r6).x1 + r6(m2)).x2IKi(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(N).yi(i.wl + i.w2).w3) +
(iwl + i.W2).W3H(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZER(n).v)H(Ku(i.wl +i.w2).w3) +

ps)

=
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(((r6(m1) + r6).x1 + r6(m2)).XZEK)H(R(n).yu(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x20i.wl + i.WZ).WS)H(R(n).yuK) +
(R(n).y[IK)u(((r6(m1) + 16).x1 + r6(m2)).x2u(i.wl + i.w2.w3) +
(R(n).y[{i.wl + i.W2).W3)u(((r6(m1) + 16).x1 + r6(m2)).x2K) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl +i.w2).w3) +
R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) +

KL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.wl + i.w2).w3) +

(i.wl + i.w2).w3[(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +

(((r6(m1) + r6).x1 + r6(m2)).XZDR(n).y)H(Ku(i.Wl +i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).x2K)L(R(n).yn(i.wl + i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).x20{i.wl + i.w2).w3)[(R(n).yiK) +
(R(n).yK)L(((r6(m1) + r6).x1 + r6(m2)).x2u(i.wl + i.w2).w3) +
(R(n).y[i.wl + i.w2).w3)(((r6(m1) + r6).x1 + r6(m2)).x2K) ) = [ABP85]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl + i.w2).w3) +
n).yu(((rG(ml) + 16).x1 + r6(m2)).x2Ki(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +
(iwl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)H(Ku(i.wl +i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).XZEK)H(R(n).yu(i.Wl + iw2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x20(I.wl + i.w2).w3)u(R(n).yuK) +
(R(n).yEIK)H(((rG(ml) + 16).x1 + r6(m2)).x2i(i.wl + i.w2).w3) + & ) = [A6]

ps)

P

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +iw2).w3) +
R(N).yL(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) +

KH(((rG(ml) +16).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +

(i.wl + i.w2).w3l(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +

(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(Ki(i.wl + i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).x2K)L(R(n).yi(i.wl + i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).x2[{i.wl + i.w2).w3)L(R(n).yiK) +
(R(n).y[IK)u(((r6(m1) + 16).x1 + r6(m2)).x2i(i.wl + i.w2).w3) ) = [ABP83]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl + i.w2).w3) +
n).yu(((rG(ml) + 16).x1 + r6(m2)).x2Ki(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +
(iwl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)H(Ku(i.wl +i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).XZEK)H(R(n).yu(i.Wl + iw2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2[{i.wl + i.w2).w3)u(R(n).yuK) +0 ) =[Af]

ps)

P

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl +i.w2).w3) +
R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2Ki(i.wl + i.w2).w3) +

KL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.wl + i.w2).w3) +

(i.wl + i.w2).w3[(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +

(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(Ki(i.wl + i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).XZEK)H(R(n).yu(i.wl +iw2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).x20{i.wl + i.w2).w3)l(R(n).yiK) ) = [ABP118]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl + i.w2).w3) +
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n).yu(((rG(ml) + r6).x1 + r6(m2)).x2IKi(i.wl + i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)).x2R(N).yi(i.wl + i.w2).w3) +

(iwl + i.W2).W3u(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiK) +

(((r6(m1) + r6).x1 + r6(m2)).XZER(n).v)H(Ku(i.wl +i.w2).w3) +

(((r6(m1) + r6).x1 + r6(m2)). x2[K)I(R(n).yu(i.wl + i.w2).w3) + & ) = [A6]

ps)

=

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +iw2).w3) +
R(N).yL(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +
(iwl + i.W2).W3u(((r6(m1) + 16).x1 + r6(m2)).x2iIR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(Ki(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)). x2K)(R(n).yi(i.wl + i.w2).w3) ) = [ABP116]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +i.w2).w3) +
n).yu(((rG(ml) + r6).x1 + r6(m2)).x2IKi(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(N).yi(i.wl + i.w2).w3) +
(iwl + i.W2).W3u(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZER(n).v)H(Ku(i.wl +iw2).w3) + 8 ) = [A6]

ps)

=

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl +i.w2).w3) +
R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +
(i.wl + i.w2).w3[(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZDR(n).y)H(Ku(i.Wl + i.w2).w3) ) = [ABP115]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl + i.w2).w3) +
n).yu(((rG(ml) + 16).x1 + r6(m2)).x2Ki(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) +
(iwl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x2iIR(n).yiK) + & ) = [A6]

ps)

P

0({r2,r3,r5,r6,52,s3,s5,561,

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +i.w2).w3) +
n).yu(((rG(ml) + r6).x1 + r6(m2)).x2IKi(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(N).yi(i.wl + i.w2).w3) +
(iwl + i.W2).W3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiK) ) = [D3]

ps)

=

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl + i.w2).w3) +
n).yu(((rG(ml) + 16).x1 + r6(m2)).x2Ki(i.wl + i.w2).w3) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yi(i.wl + i.w2).w3) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.W1 + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiK)) = [D3]

ps)

P

0({r2,r3,r5,r6,s2,s3,s5,56},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.wl +iw2).w3) +

R(N).yL(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) +
0({r2,r3,r5,r6,s2,53,55,56},KL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yi(i.wl + i.w2).w3)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.wl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x21R(n).yiK)) = [ABP26]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl + i.w2).w3) +

R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2Ki(i.wl + iw2).w3) )+ &+
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.wl + i.w2).w3u(((r6(m1) +16).x1 + r6(m2)).x2iIR(n).yiK)) = [A6]
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0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKu(i.Wl + i.w2).w3) +

R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.wl + i.w2).w3u(((r6(m1) +16).x1 + r6(m2)).x2IR(n).yiK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).yuKu(i.wl +i.w2).w3d)) +
0({r2,r3,r5,r6,s2,53,s5,s6},R(n).yl(((r6(m1) + r6).x1 + r6(m2)).x2iKi(i.wl + i.w2).w3)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.wl + i.w2).w3u(((r6(m1) +16).x1 + r6(m2)).x2iIR(n).yiK)) = [ABP25]

0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).yuKu(i.wl +iw2).w3)) + o+
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.wl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).yiK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).yuKu(i.wl + i.w2).w3)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(i.wl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x21R(n).yiK)) = [ABP29]

o + 0({r2,r3,r5,r6,52,53,s5,56},(i.wl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiK)) = [GEN1]

0({r2,r3,r5,r6,s2,53,s5,s6},(i.wl + i.w2).w3u(((r6(m1) + 16).x1 + r6(m2)).x21IR(n).yiK)) = [ABP30]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},wl.w3i((r6(m1l) + r6).x1 + r6(m2)).x2IR(n).yiK) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},w2.w3i((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) = [GEN3]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK)wl.w3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},w2.w3i((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2¢(R(n).yiK)wl.w3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},w2.w3i((ré6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiK) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2:R(n).yiIKiwl.w3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},w2.w3i((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiK) = [GEN3]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2:R(n).yiIKiwl.w3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiIK)w2.w3) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiIKwl.w3) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2y(R(n).yiK)w2.w3) = [GEN4]

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2:R(n).yiIKiwl.w3) +
i.0({r2,r3,r5,r6,s2,s3,s5,56},((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yiKw2.w3);

[ABP151]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yiKis6(q).w) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).y“(((rG(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis6(q).w) + s6(q).wL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZDR(n).y)H(KHSG(q).w) + (((r6(m1) + r6).x1 + r6(m2)).x2[IK)u(R(n).yus6(q).w) +
(((r6(m1) + r6).x1 + r6(m2)).x2[$6(q).wW)L(R(n).yK) + (R(n).yK)L(((r6(m1) + r6).x1 + r6(m2)).x2is6(q).w) +
(R(n).y36(q).w)L(((r6(m1) + r6).x1 + r6(m2)).x2iK) +
(K36(q).W)L(((r6(m1) + r6).x1 + r6(m2)).x2iR(n).y) ) = [ABP103]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).y“(((rG(ml) + r6).x1 + r6(m2)).x21Kis6(q).w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2R(n).ys6(q).w) + s6(a).wl((r6(m1) + r6).x1 + r6(m2)).x2R(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZDR(n).y)u(KHSG(q).W) + (((r6(m1) + r6).x1 + r6(m2)).x2[IK)u(R(n).yus6(q).w) +
(((r6(m1) + r6).x1 + r6(m2)).XZEG(Q).W)U(R(n).yuK) + (R(n).yElK)U(((rG(ml) + 16).x1 + r6(m2)).x2is6(q).w) +




(R(n).y36(Q) Wl (r6(m1) + r6).x1 + r6(M2))x2K) + 5 ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).x2“(R(n).yuKus6(q).w) + R(n).yu ((r6(m1) + r6).x1 + r6(m2)).x21Kis6(q).w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6(q).w) + sG(q).wﬁl(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZDR(n).y)H(Kus6(q).W) + (((r6(m1) + r6).x1 + r6(m2)).XZEK)H(R(n).yusﬁ(q).w) +
(((r6(m1) + r6).x1 + r6(Mm2)).x236(q).w)L(R(n).yiK) + (R(n).yK)L(((r6(m1) + r6).Xx1 + r6(m2)).x2i1s6(q).w) +
(R(n).y($6(Q) WI(((r6(m1) + r6).x1 + r6(m2)).x2K) ) = [ABP99]

0({r2,r3,r5,r6,s2,s3,s5,s6},

(r6(ml) + r6).x1 + I‘6(m2)).XZH(R(H).VHK\ISG(Q).W) + R(n).yﬂ(((rﬁ(ml) + 16).x1 + r6(m2)).x2iKis6(q).w) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).vis6(q).w) + sG(q).wu(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).xzm(n).y)u(KusG(q).w) + (((r6(m1) + r6).x1 + FG(mZ)).XZDK)H(R(FI).VHSG(Q).W) +

b~

P

(((r6(m1) + r6).x1 + r6(m2)).XZE%G(q).W)U(R(n).yuK) + (R(n).yDK)U(((rG(ml) + r6).x1 + r6(m2)).x2is6(q).w) +

8 ) = [Af]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKus6(q).W) + R(n).y“(((rﬁ(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis6(q).w) + s6(q).wi(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y) 1Kns6(q).w) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(R(n).yis6(q).w) +
(((r6(m1) + r6).x1 + r6(m2)).x2[$6(q).w)L(R(n).yiK) +
(R(n).yIK)I(((r6(m1) + r6).x1 + r6(m2)).x21s6(q).w) ) = [ABP83]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).y“(((rG(ml) + 1r6).x1 + r6(m2)).x21Kis6(q).w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2iR(n).ys6(q).w) + s6(a).wl((r6(m1) + r6).x1 + r6(m2)).X2R(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).XZDR(n).y)u(KHSG(q).W) + (((r6(m1) + r6).x1 + r6(m2)).x2[IK)u(R(n).yus6(q).w) +

(((r6(m1) + r6).x1 + r6(m2)).XZEG(Q).W)U(R(n).yuK) +0 ) = [Af]

0({r2,r3,r5,r6,s2,53,s5,s6},

((r6(m1) + r6).x1 + I‘6(m2)).XZH(R(H).VHK\ISG(Q).W) + R(n).yﬂ(((rﬁ(ml) + 16).x1 + r6(m2)).x2iKis6(q).w) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).vis6(q).w) + sG(q).wu(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).xzm(n).y)u(KusG(q).w) + (((r6(m1) + r6).x1 + FG(mZ)).XZDK)H(R(FI).VHSG(Q).W) +

(((r6(m1) + r6).x1 + r6(m2)).XZE%G(q).W)U(R(n).yuK) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).yU(((rG(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis6(q).w) + s6(q).wL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +

(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(Kis6(qg).w) + (((r6(m1) + r6).x1 + r6(m2)).x2[IK)u(R(n).yus6(q).w) )+

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).w)U(R(n).yuK)) = [ABP116]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + I‘6(m2)).XZH(R(H).VHK\ISG(Q).W) + R(n).yﬂ(((rﬁ(ml) + 16).x1 + r6(m2)).x2iKis6(q).w) +

KIL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).vis6(q).w) + sG(q).wu(((rG(ml) + 16).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).xzm(n).y)u(KusG(q).w) +d )+

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2[§$6(q).W)U(R(n).yuK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).yU(((rG(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2:IR(n).yis6(q).w) + s6(q).wL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[R(n).V)I(Kis6(q).w) ) +

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).w)U(R(n).yuK)) = [ABP115]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + I‘6(m2)).XZH(R(H).VHK\ISG(Q).W) + R(n).yﬂ(((rﬁ(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yis6(g).w) + sG(q).wu(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yiK) +

P
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8)+
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2[§$6(q).W)U(R(n).yuK)) = [A86]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).y“(((rG(ml) + 1r6).x1 + r6(m2)).x21Kis6(q).w) +
KH(((rG(ml) + 16).x1 + r6(m2)).x21IR(n).yis6(q).w) + sG(q).wU(((rG(ml) + r6).x1 + r6(m2)).x21IR(n).yiK) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).W)U(R(n).yuK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKus6(q).W) + R(n).y“(((rG(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
KU(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yis6(q).w) ) +
0({r2,r3,r5,r6,s2,53,s5,56},56(Q). wi(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2Et6(q).w)U(R(n).yuK)) = [ABP15]

0({r2,r3,r5,r6,s2,s3,s5,561,

(r6(m1) + r6).x1 + r6(m2)).x2“(R(n).ymKus6(q).w) + R(n).yﬂ(((rs(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiIs6(g).w) ) + o +

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2[§$6(q).W)U(R(n).yuK)) = [A86]

I~

=

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKuse(q).w) + R(n).y“(((rG(ml) + 1r6).x1 + r6(m2)).x21Kis6(q).w) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2IR(n).yis6(q).w) ) +

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).W)U(R(n).yuK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).x1 + r6(m2)).XZH(R(n).yuKus6(q).W) + R(n).y“(((rG(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) ) +
0({r2,r3,r5,r6,s2,53,s5,s6},KI(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis6(q).w)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).w)U(R(n).yuK)) = [ABP26]

0({r2,r3,r5,r6,s2,53,s5,s6},
((r6(m1) + r6).x1 + I‘6(m2)).XZH(R(H).VHK\ISG(Q).W) + R(n).yﬂ(((rﬁ(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) ) +

&+ 0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2§$6(q).W)H(R(n).yuK)) = [ABP25]

0({r2,r3,r5,r6,s2,53,s5,s6},
((r6(m1) + r6).x1 + I‘6(m2)).XZH(R(H).VHK\ISG(Q).W) + R(n).yﬂ(((rﬁ(ml) + 16).x1 + r6(m2)).x21Kis6(q).w) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2@;6(q).w)u(R(n).yuK)) =[D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yuKuss(q).W)) +
6({r2,r3,r5,r6,32,53,55,56},R(n).yu(((r6(m1) + 16).x1 + r6(m2)).x2iKis6(q).w)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).w)U(R(n).yuK)) = [ABP25]

0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yuKuss(q).W)) + 0+
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).W)U(R(n).yuK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2U(R(n).yuKuse(q).w)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2[§$6(q).W)U(R(n).yuK)) = [ABP29]

o+ 0({r2,r3,r5,r6,52,53,85,56},(((r6(m1) + r6).x1 + r6(m2)).x2B6(q).w)u(R(n).vuK)) = [GEN1]

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2EtG(q).W)U(R(n).yuK));

[ABP152]
0({r2,r3.15,16,52,53,55,56},((ré(invert(0)) + r6).x1 + r6(0)).x2IR(n).yiKis6(1).w) = [ABP151]

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).x1 + r6(0)).x2E$6(1).w)H(R(n).yuK)) = [ABP123]
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0({r2,r3,r5,r6,s2,s3,s5,s6},c6(1).(x1.x2wiR(n).yiK)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,56},c6(1).(x1.x21(R(n).yiIK)w)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,55,56},c6(1).(x1.x2IR(n).yiKiw)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,56},c6(1)).0({r2,r3,r5,r6,s2,53,55,56},x1.x2iIR(n).yiKiw) = [D1]

¢6(1).0({r2,r3,r5,r6,s2,s3,s5,56},x1.x2IR(n).yiKiw);

[ABP153]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).x1 + r6(1)).x2iIR(n).yiKis6(0).w) = [ABP151]

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).x1 + I'G(l)).XZBG(O).W)H(R(H).WK)) = [ABP124]

0({r2,r3,r5,r6,s2,s3,s5,s6},c6(0).(x1.x2miR(n).yiK)) = [GEN3]
0({r2,r3,r5,r6,s2,s3,s5,s6},c6(0).(x1.x2(R(n).yiK)w)) = [GEN4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c6(0).(x1.x2R(n).yiKiw)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,s6},c6(0)).0({r2,r3,r5,r6,s2,s3,s5,56},x1.x2:IR(n).yikiw) = [D1]

¢6(0).0({r2,r3,r5,r6,s2,s3,s5,s6},x1.x2iIR(n).yiKiw);

[ABP154]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yiKis6.w) = [EXP4]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2))x2lR().yiKis6.w) + Rm)Yl((r6(m1) + 16).x1 + r6(M2)).x2iKis6.w) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yis6.w) + s6.wl(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2R(n).y)L(Kis6.w) + (((r6(m1) + r6).x1 + r6(m2)).x2K)L(R(n).yis6.w) +
(((r6(m1) + r6).x1 + r6(m2)).x2[$6.wW)L(R(n).yiK) + (R(n).yK)L(((r6(m1) + r6).x1 + r6(m2)).x2is6.w) +
(R(n).y36.W)L(((r6(m1) + r6).x1 + r6(m2)).x21K) +
(KBB6.W)H(((r6(m1) + 16).x1 + r6(m2)).x2iR(n).y) ) = [ABP104]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((6(m1) + 16).x1 + r6(m2)).x2l(R(n).yiKis6.w) + R yl((r6(m1) + r6).x1 + r6(m2)) x2Kisb.w) +
KL(((r6(m1) + r6).xL + r6(m2)) x2R(n).ys6.w) + s6.wL((r6(m1) + r6).x1 + r6(m2)).x2iR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2ElR(n).v)u(Kus6.W) + (((r6(m1) + r6).x1 + r6(m2)).x2IIIK)H(R(n).yusG.W) +
(((r6(m1) + r6).x1 + r6(m2)).x2E§6.w)U(R(n).yuK) + (R(n).yDK)H(((rG(ml) + r6).x1 + r6(m2)).x21s6.w) +
(R(n).yBG.W)H(((rG(ml) + 16).x1 + r6(m2)).x21K) + & ) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(r6(m1) + 16).xL + r6(m2)) x2lR(n).yiKis6.w) + R(n)Yl(((r6(m1) + 16).x1 + r6(M2)).x2iKis6.w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yis6.w) + s6.wl(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2DR(n).y)“(KusG.W) + (((r6(m1) + r6).x1 + r6(m2)).x2DK)H(R(n).yusG.w) +
(((r6(m1) + r6).x1 + r6(m2)).x2[$6.wW)L(R(n).yiK) + (R(n).yK)L(((r6(m1) + r6).x1 + r6(m2)).x2is6.w) +
(R(n).y[$6. W)I(((r6(m1) + r6).x1 + r6(m2)).x2K) ) = [ABP100]

0({r2,r3,r5,r6,s2,s3,s5,56},

(r6(m1) + 16).x1 + r6(m2)).x2l (R(n).yiKis6.w) + R().ML((r6(m1) + r6).xL + r6(m2)) x2Kis6.w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6.w) + s6.wu(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yiIK) +
((r6(m1) + r6).x1 + r6(mM2)) x2IR().y)|(Kis6.w) + (((r6(m1) + r6).x1 + r6(m2) x2K)(R(n).yis6.w) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$6.W)U(R(n).ynK) + (R(n).y[lK)u(((rG(ml) + 16).x1 + r6(m2)).x21s6.w) +
3 ) =[Af]

I~
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0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2))x2lR().yikis6.w) + Rm)Yl(((r6(m1) + 16).x1 + r6(m2)).x2iKis6.w) +
KIL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(N).yis6.w) + s6.wl(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2ElR(n).y)u(Kus6.W) + (((r6(m1) + r6).x1 + r6(m2)).x2IIIK)H(R(n).yusG.W) +
(((r6(m1) + r6).x1 + r6(m2)).x2[56.wW)L(R(n).yiK) + (R(n).yK)(((r6(m1) + r6).x1 + r6(m2)).x2is6.w) ) = [ABP83]

0({r2,r3,r5,r6,s2,s3,s5,56},

(r6(m1) + 16).x1 + r6(m2)).x2l (R(n).yiKis6.w) + R().ML((r6(m1) + r6).xL + r6(m2)).x2Kis6.w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6.w) + s6.wu(((r6(m1) + r6).x1 + r6(m2)).x21IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(M2)) x2IR().y)|(Kis6.w) + (((r6(m1) + r6)x1 + r6(m2) x2K)(R(n).yis6.w) +
(((r6(m1) + r6).x1 + r6(m2)).x2E$6.W)U(R(n).ynK) + 0 ) =[A6]

I~

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + 16).x1 + r6(m2)) x2l (R().yiKis6.w) + R Y(((r6(m1) + 16) X1 + r6(m2)).x2iKis6.w) +
KL((r6(m1) + 16).x1 + r6(M2)) x2IR(n).yis6.w) + s6.Wl(((r6(m1) + r6).xL + r6(m2)) x2R(n).yK) +
(((r6(m1) + r6).x1 + r6(m2)).x2ElR(n).v)u(Kus6.W) + (((r6(m1) + r6).x1 + r6(m2)).x2IIIK)H(R(n).yusG.W) +
(((r6(m1) + r6).x1 + r6(m2)).x2E§6.w)U(R(n).yuK) ) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + re(m2))x2l(R(n).yikis6.w) + R Jl(((r6(m1) + r6).x1 + r6(M2)).x2iKis6.w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6.w) + s6.wI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(Mm1) + r6).x1 + r6(Mm2)).x2[R(n).y)L(Kis6.w) + (((r6(m1) + r6).x1 + r6(m2)).x2I]K)H(R(n).yusﬁ.w) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZBG.W)H(R(H).WK)) = [ABP116]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + 16).x1 + r6(m2) x2l (R().yiKis6.w) + R Y(((r6(m1) + 16).x1 + r6(m2)).x2iKis6.w) +
KL((r6(m1) + r6).x1 + r6(M2)) x2IR(n).yis6.w) + s6.Wl(((r6(M1) + r6).xL + r6(m2)) x2R(n).yK) +
(((r6(m1) + r6).x1 + r6(m2)).x2ElR(n).v)u(Kus6.W) +0 )+

A{r2,r3,15,16,52,53,55,56},((r6(M1) + 16).x1 + r6(m2)).x236.w)|(R(n).yiK)) = [A6]

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + ré(m2))x2lR(n).yikis6.w) + R()Yl(((r6(m1) + r6).x1 + r6(M2)).x2iKis6.w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6.w) + s6.wI(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK) +
(((r6(m1) + r6).x1 + r6(m2)).x2[R(n).y)I(Kis6.w) ) +

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZBG.W)H(R(H).WK)) = [ABP115]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(r6(m1) + r6).x1 + re(m2)x2l (R(n).yiK s6.w) + R(n) L (r6(m1) + r6).x1 + re(m2) x2Kis6.w) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yis6.w) + s6.wu(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiIK) + & ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZE‘BG.W)H(R(H).WK)) = [A6]

0({r2,r3,r5,r6,s2,53,s5,s6},

(r6(m1) + r6).xL + re(m2)).x2l (R(n).yiKis6.w) + R(n).yl((r6(m1) + r).x1 + r6(m2)) x2Kisb.w) +
(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6.w) + s6.wu(((r6(m1) + 16).x1 + r6(m2)).x2IR(n).yiK) ) +
A({r2,13,15,16,52,53,55,56},((r6(M1) + 16).x1 + r6(M2)).x236.W)l(R(n).yiK)) = [D3]

P

0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(m1) + r6).xL + ré(m2))x2l(R(n).yikis6.w) + R Yl(((r6(m1) + r6).x1 + r6(M2)).x2iKis6.w) +
KL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yis6.w) ) +
0({r2,r3,r5,r6,s2,53,55,56},56.WL(((r6(m1) + r6).x1 + r6(m2)).x2IR(n).yiK)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZBG.W)H(R(H).WK)) = [ABP14]

0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(R(n).yKis6.w) + R(n)ylL((r6(m1) + r6).xL + r6(m2)) x2iKis6.w) +
KH(((rG(ml) + 16).x1 + r6(m2)).x2iIR(n).yis6.w) ) + &+

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZE‘BG.W)H(R(H).WK)) = [A6]
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0({r2,r3,r5,r6,s2,s3,s5,s6},
(6(m1) + 16).x1 + r6(m2)).x2l(R(n).yiKis6.w) + R(n)ylL((r6(m1) + r6).xL + r6(m2)) x2iKis6.w) +
KH(((rG(ml) + 16).x1 + r6(m2)).x21IR(n).yis6.w) ) +

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZE‘BG.W)H(R(H).WK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},

((r6(m1) + r6).xL + r6(m2)) x2l(R(n).yiKise.w) + R().Yl(((r6(m1) + r6).x1 + r6(m2)).x2Kis6.w) ) +
0({r2,r3,r5,r6,s2,s3,s5,s6},KIL(((r6(m1) + r6).x1 + r6(m2)).x2iIR(n).yis6.w)) +
A({r2,13,15,16,52,53,55,56},((16(M1) + r6).x1 + r6(m2)).x236.W)L(R().yiK)) = [ABP26]

0({r2,r3,r5,r6,s2,53,55,s6},
((r6(m1) + r6).x1 + r6(m2)).x2u(R(n).yuKus6.W) + R(n).yu(((rG(ml) + 16).x1 + r6(m2)).x2iIKis6.w) ) + & +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2E'B6.W)H(R(n).yuK)) = [AB]

0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(m1) + 16).x1 + r6(m2)) x| (R(n).yiKs6.w) + R.V(((r6(m1) + r6).x1 + r6(m2)).x2Kis6.w) ) +
A{r2,r3,15,16,52,53,55,56},((r6(M1) + 16).X1 + r6(m2)).x236.W)|(R(n).yiK)) = [D3]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).ynKusG.W)) +
6({r2,r3,r5,r6,52,s3,55,56},R(n).yu(((r(i(ml) + 16).x1 + r6(m2)).x21Kis6.w)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).x2E'B6.W)H(R(n).yuK)) = [ABP25]

0({r2,r3,r5,r6,s2,53,55,56},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).ynKusG.W)) +0+
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZE‘BG.W)H(R(H).WK)) = [A6]

0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).x1 + r6(m2)).XZU(R(n).yuKusG.w)) +
0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZBG.W)H(R(H).WK)) = [ABP29]

o + 0({r2,r3,r5,r6,52,53,85,56},(((r6(m1) + r6).x1 + r6(m2)).X2E1;6.W)H(R(n).yuK)) = [GEN1]

0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).x1 + r6(m2)).XZBG.W)H(R(n).yuK)) = [ABP127]

0({r2,r3,r5,r6,s2,s3,s5,s6},c6.(x1.x2miR(n).yiK)) = [GEN3]

0({r2,r3,r5,r6,s2,s3,s5,s6},c6.(x1.x21(R(n).yiK)iw)) = [GEN4]

0({r2,r3,r5,r6,s2,53,s5,56},¢6.(x1.x2IR(n).yiKiw)) = [D4]

0({r2,r3,r5,r6,s2,s3,s5,561,c6).0({r2,r3,r5,r6,s2,s3,s5,s6},x1.x2iR(n).yiKiw) = [D1]

¢6.0({r2,r3,r5,r6,s2,s3,s5,s6},x1.x2iIR(n).yiKiw);

[ABP155]
X1(d) = [ABP141]

c2(d,0).0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SIR(1).R(0).Ri(i.s3(d,0) + i.s3).KIL ) = [ABP143]

c2(d,0).
( i.0({r2,r3,r5,r6,s2,53,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).S1IR(1).R(0).Ris3(d,0).KL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiR(1).R(0).Ris3.KiL)) = [ABP145]

c2(d,0).
( i.c3(d,0).0({r2,r3,r5,r6,s2,s3,s5,s6}, ((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Sis4(d).s5(0).R(0).RIKIL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiR(1).R(0).Ris3.KiL)) = [ABP148]
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c2(d,0).
( i.c3(d,0).s4(d).0({r2,r3,r5,r6,s2,53,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Si1s5(0).R(0).RiKiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).Ris3.KiL)) = [REC]

c2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).Ris3.KiL)) = [ABP147]

c2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Sis5(1).R(1).R(0).RiKIL)) = [ABP149]

c2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1).

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).RiKi(i.s6(1) + i.s6).L)) = [ABP150]

¢2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1).

( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).S1IR(1).R(0).RIKis6(1).L) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).RiKis6.L) )) = [ABP152]

c2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1).

(  i.c6(1).0({r2,r3,r5,r6,s2,s3,s5,56},5(d,0).S(1).SiIR(1).R(0).RiKiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).RiKis6.L) )) = [REC]

c2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1).

( i.c6(1).0({r2,r3,r5,r6,s2,s3,s5,56},5(d,0).S(1).SiIRiKiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).RiKis6.L) )) = [REC]

c2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1).

( i.c6(1).X1(d) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiIR(1).R(0).RiKis6.L) )) = [ABP154]

¢2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1). (i.c6(1).X1(d) + i.c6.0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,0).S(1).SiIR(1).R(0).RKiL)) ) = [REC]

¢2(d,0).
( i.c3(d,0).s4(d).X2(d) +
i.c3.c5(1). (i.c6(1).X1(d) +i.c6.9({r2,r3,r5,r6,s2,s3,s5,s6},S(d,0).S(1).SiIRKIL)) ) = [REC]

¢2(d,0).(i.c3(d,0).s4(d).X2(d) + i.c3.c5(1).(i.c6(1).X1(d) + i.c6.X1(d))) = [ABP2]

¢2(d,0).(1.c3(d,0).54(d).X2(d) + i.c3.c5(1).(i.c6(1) + i.c6).X1(d)) = [A1]

¢2(d,0).(i.c3.c5(1).(i.c6(1) + i.c6).X1(d) + i.c3(d,0).s4(d).X2(d)) = [ABP2]

c2(d,0).(i.c3.c5(1).(i.c6(1).X1(d) + i.c6.X1(d)) + i.c3(d,0).s4(d).X2(d));



[ABP156]
Y1(d) = [ABP142]

c2(d,1).0({r2,r3,r5,r6,s2,s3,s5,s6},
((r6(invert(1)) + r6).S(d,1) + r6(1)).SIR(0).Ri(i.s3(d,1) + i.s3).KiL ) = [ABP143]

c2(d,1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SIR(0).Ris3(d,1).KiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SiIR(0).Ris3.KiL) ) = [ABP146]

c2(d,1).
( i.c3(d,1).0({r2,r3,r5,r6,s2,s3,s5,s6}, ((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis4(d).s5(1).RiKiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SiIR(0).Ris3.KiL) ) = [ABP148]

c2(d,1).
( i.c3(d,1).s4(d).0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).RiKiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SiIR(0).Ris3.KiL) ) = [REC]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +
i.9({r2,r3,5,r6,52,53,5,56}, ((r6(invert(1)) + r6).S(d,1) + r6(1)).SIR(0).RS3.KL) ) = [ABP147]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +

i.c3.0({r2,r3,r5,r6,s2,53,55,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(0).R(0).RIKiL) ) = [ABP149]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +

i.3.¢5(0).0({r2,r3,r5,r6,s2,5s3,55,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SIR(0).RiKi(i.s6(0) +i.s6).L) ) = [ABP150]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +
i.c3.¢5(0).

( i.0({r2,r3,r5,r6,s2,53,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SiIR(0).RIKis6(0).L) +

i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SiIR(0).RiKis6.L) )) = [ABP153]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +
i.c3.¢5(0).

( i.c6(0).0({r2,r3,r5,r6,s2,s3,s5,s6},5(d,1).SiR(0).RIKiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SIR(0).RiIKis6.L) )) = [REC]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +
i.c3.¢5(0).

(i.c6(0).Y1(d) + i.0({r2,r3,r5,r6,s2,53,55,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).SiIR(0).RIKis6.L)) ) = [ABP154]

c2(d,1).
( i.c3(d,1).s4(d).Y2(d) +
i.c3.¢5(0). (i.c6(0).Y1(d) + i.c6.0({r2,r3,r5,r6,s2,53,s5,s6},S(d,1).SiIR(0).RIKiL)) ) = [REC]

c2(d,1).(i.c3(d,1).s4(d).Y2(d) + i.c3.c5(0).(i.c6(0).Y1(d) + i.c6.Y1(d))) = [ABP2]

¢2(d,1).(i.c3(d,1).s4(d).Y2(d) + i.c3.c5(0).(i.c6(0) + i.c6).Y1(d)) = [A1]

c2(d,1).(i.c3.c5(0).(i.c6(0) + i.c6).Y1(d) + i.c3(d,1).s4(d).Y2(d)) = [ABP2]
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¢2(d,1).(i.c3.¢5(0).(i.c6(0).YL(d) + i.c6.Y1(d)) + i.c3(d,1).s4(d).Y2(d)):

[ABP157]
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xis5(n1).R(n2).yiKiL) = [ABP149]

¢5(n1).0({r2,r3,r5,r6,s2,s3,55,56},((r6(m1) + r6).S(d,m2) + r6(m3)).xiR(n2).yiKi(i.s6(n) + i.s6).L) = [ABP150]

c5(nl).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xIR(N2).yiKis6(n).L) +
i.0({r2,r3,r5,r6,s2,s3,s5,s61},((r6(m1) + r6).S(d,m2) + r6(m3)).xiIR(N2).yiKis6.L) ) = [ABP154]

c5(nl).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xIR(N2).yiKis6(n).L) +
i.c6.0({r2,r3,r5,r6,s2,s3,s5,s6},S(d,m2).xiR(n2).yiKiL) ) = [ABP140]

c5(nl).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xIR(N2).yiKis6(n).L) +
i.c6.c2(d,m2).0({r2,r3,r5,r6,s2,s3,s5,56},
((r6(invert(m?2)) + r6).S(d,m2) + r6(m2)).xIR(n2).yi(i.s3(d,m2) +i.s3).KiL )) = [ABP143]

c5(nl).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xiIR(N2).yiKis6(n).L) +
i.c6.c2(d,m2).

( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(m2)) + r6).S(d,m2) + r6(m2)).xiIR(n2).yis3(d,m2).KiL) +
i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(m?2)) + r6).S(d,m2) + r6(m2)).xiIR(n2).yis3.KiL) )) = [ABP147]

c5(nl).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xiR(n).yiKis6(n2).L) +
i.c6.c2(d,m2).

( i.0({r2,r3,r5,r6,s2,53,s5,s6},((r6(invert(m2)) + r6).S(d,m2) + r6(m2)).xiIR(n2).yis3(d,m2).KiL) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(m2)) + r6).S(d,m2) + r6(m2)).xis5(n2).R(n2).yiKiL) )) = [ABP144]

c5(nl).
( i.0({r2,r3,r5,r6,s2,53,s5,s6},((r6(m1) + r6).S(d,m2) + r6(m3)).xiIR(n).yiKis6(n2).L) +
i.c6.c2(d,m2).

( i.0({r2,r3,r5,r6,52,s3,55,56},(R(n2).yE$3(d,m2).K)H(((rG(invert(mZ)) + r6).5(d,m2) + r6(m2)).xiL) ) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(mz2)) + r6).S(d,m2) + r6(m2)).xis5(n2).R(n2).yiKiL) )) = [ABP151]

c5(m1l).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(m1) + r6).S(d,m2) + r6(m3)).x|3;6(n).L)U(R(nZ).ymK)) +
i.c6.c2(d,m2).
( i.6({r2,r3,r5,r6,52,33,35|36},(R(n2).yE!;3(d,m2).K)u(((rG(invert(mZ)) +16).S(d,m2) + r6(m2)).xL) ) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(m2)) + r6).S(d,m2) + r6(m2)).xis5(n2).R(n2).yiKiL) ));

[ABP158]
X2(d) = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).5(d,0) + r6(0)).S(1).Si1s5(0).R(0).RIKL) = [ABP157]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE1;6(0).L)H(R(O).RHK) )+
i.c6.c2(d,0).
( i.6({r2,r3,r5,r6,sZ,s3,s5,sG},(R(0).RE$3(d,O).K)H(((rG(invert(O)) +16).S(d,0) + r6(0)).S(1).SiL)) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Sis5(0).R(0).RKiL) )) = [REC]

c5(0).
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( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE$6(0).L)H(R(O).RHK) )+
i.c6.c2(d,0).
( i.6({r2,r3,r5,r6,52,53,55,56},(R(0).RII<};3(d,O).K)H(((rﬁ(invert(O)) + 16).5(d,0) + r6(0)).S(1).SiL)) +
i.c3.X2(d) )) = [ABP96]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(l).SBB6(O).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).(s5(0).R(0).RiKi((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SiL)) +
i.c3.X2(d) )) = [GEN3]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE$6(0).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).(s5(0).R(0).RiKiLi((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).S)) +
i.c3.X2(d) )) = [GEN4]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(l).SBB6(O).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).(s5(0).R(0).Ru(KiL)((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).S)) +
i.c3.X2(d) )) = [GEN4]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE$6(0).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).((s5(0).R(0).RIKiL)i((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).S)) +
i.c3.X2(d) )) = [GEN3]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(l).SBB6(O).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,0).(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).S1s5(0).R(0).RIKIL)) +
i.c3.X2(d) )) = [D4]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE$6(0).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.0({r2,r3,r5,r6,s2,53,85,s6},c3(d,0).
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Sis5(0).R(0).RIKiL) +
i.c3.X2(d) )) = [D1]

c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE$6(0).L)H(R(O).RHK)) +
i.c6.c2(d,0).
( i.c3(d,0).0({r2,r3,r5,r6,s2,53,55,s6},((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).Si1s5(0).R(0).RiKiL) +
i.c3.X2(d) )) = [REC]

¢5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SB6(O).L)H(R(O).RHK)) +
i.c6.c2(d,0).(i.c3(d,0).X2(d) +i.c3.X2(d)) ) = [ABP2]

¢5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(0)) + r6).S(d,0) + r6(0)).S(1).SE$6(O).L)H(R(O).RHK)) +
i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d) ) = [ABP125]
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c5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c6(0).(S(1).SILIR(0).RIK)) +
i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d) ) = [GEN3]

¢5(0).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c6(0).(S(1).Si(R(0).RIK)L)) +
i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d) ) = [GEN4]

c5(0).
( i.0({r2,r3,r5,r6,s2,53,55,56},c6(0).(S(1).SIR(0).RIKIL)) +
i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d) ) = [D4]

c5(0).
(  i.0({r2,r3,r5,r6,s2,s3,s5,56},c6(0)).0({r2,r3,r5,r6,52,53,55,56},S(1).SIR(0).RIKIL) +
i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d) ) = [REC]

¢5(0).(i.0({r2,r3,r5,r6,s2,s3,s5,56},c6(0)).Y + i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d)) = [D1]

¢5(0).(i.c6(0).Y + i.c6.c2(d,0).(i.c3(d,0) + i.c3).X2(d)) = [A1]

¢5(0).(i.c6.¢2(d,0).(i.c3(d,0) + i.c3).X2(d) + i.c6(0).Y) = [ABP2]

€5(0).(i.c6.c2(d,0).(i.c3(d,0).X2(d) + i.c3.X2(d)) + i.c6(0).Y);

[ABP159]
Y2(d) = [REC]

0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).RKiL) = [REC]

0({r2,r3,r5,r6,s2,s3,55,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).R(1).R(0).RIKiL) = [ABP157]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).S|36(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.6({r2,r3,r5,r6,52,53,55,56},(R(1).R(O).RBk3(d,1).K)u(((rﬁ(invert(l)) +16).5S(d,1) + r6(1)).SiL)) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).R(1).R(0).RiKiL) )) = [REC]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI];6(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.6({r2,r3,r5,r6,52,s3,s5,56},(R(1).R(O).RE%S(d,1).K)H(((r6(invert(1)) +16).S(d,1) + r6(1)).SiL)) +
i.c3.0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).RiKiL))) = [REC]

c5(1).
( i.o({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).S|36(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.6({r2,r3,r5,r6,52,53,55,56},(R(1).R(O).RBk3(d,1).K)u(((rﬁ(invert(l)) +16).5(d,1) + r6(1)).SiL)) +
i.c3.Y2(d) )) = [ABP97]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI];6(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).(s5(1).R(1).R(0).RiKi((r6(invert(1)) + r6).S(d,1) + r6(1)).SiL)) +
i.c3.Y2(d) )) = [GEN3]

c5(1).
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( i.o({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).S|36(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).(s5(1).R(1).R(0).RiIKiLi((r6(invert(1)) + r6).S(d,1) + r6(1)).S)) +
i.c3.Y2(d) )) = [GEN4]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI];6(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).(s5(1).R(1).R(0).Ru(KiL)u((r6(invert(1)) + r6).S(d,1) + r6(1)).S)) +
i.c3.Y2(d) )) = [GEN4]

c5(1).
( i.o({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).S|36(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).((s5(1).R(1).R(0).RiKiL)i((r6(invert(1)) + r6).S(d,1) + r6(1)).S)) +
i.c3.Y2(d) )) = [GEN3]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI];6(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c3(d,1).(((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).R(1).R(0).RiKiL)) +
i.c3.Y2(d) )) = [D4]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).S|36(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.0({r2,r3,r5,r6,s2,53,85,s6},c3(d,1).
0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).R(1).R(0).RiIKiL) +
i.c3.Y2(d) )) = [D1]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI3;6(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.c3(d,1).0({r2,r3,r5,r6,s2,s3,85,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).R(1).R(0).RKiL) +
i.c3.Y2(d) )) = [REC]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI];6(1).L)U(R(l).R(O).RuK)) +
i.c6.c2(d,1).
( i.c3(d,1).0({r2,r3,r5,r6,s2,s3,s5,s6},((r6(invert(1)) + r6).S(d,1) + r6(1)).Sis5(1).RIKiL) +
i.c3.Y2(d) )) = [REC]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI3;6(1).L)U(R(l).R(O).RHK) )+
i.c6.c2(d,1).(i.c3(d,1).Y2(d) +i.c3.Y2(d)) ) = [ABP2]

c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},(((r6(invert(1)) + r6).S(d,1) + r6(1)).SI3;6(1).L)H(R(l).R(O).RuK)) +
i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d) ) = [ABP126]

¢5(1).(i.0({r2,r3,r5,r6,s2,s3,s5,s6},c6(1).(SiLiR(1).R(0).RiK)) + i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d)) = [GEN3]

¢5(1).(.0({r2,r3,r5,r6,s2,s3,s5,s6},c6(1).(Si(R(1).R(0).RK)L)) + i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d)) = [GEN4]

¢5(1).(i.0({r2,r3,r5,r6,s2,s3,s5,56},c6(1).(SiR(1).R(0).RIKiL)) + i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d)) = [D4]
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c5(1).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c6(1)).0({r2,r3,r5,r6,s2,s3,s5,56},SiR(1).R(0).RIKiL) +
i.c6.c2(d,1).(i.c3(d,1) +i.c3).Y2(d) ) = [REC]

c5(2).
( i.0({r2,r3,r5,r6,s2,s3,s5,s6},c6(1)).0({r2,r3,r5,r6,s2,s3,55,56},SIRIKIL) +
i.c6.c2(d,1).(i.c3(d,1) +i.c3).Y2(d) ) = [REC]

¢5(1).3i.0({r2,r3,r5,r6,s2,s3,s5,56},c6(1)).X + i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d)) = [D1]

¢5(1).(i.c6(1).X + i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d)) = [A1]

¢5(1).(i.c6.c2(d,1).(i.c3(d,1) + i.c3).Y2(d) + i.c6(1).X) = [ABP4]

€5(1).(i.c6.c2(d,1).(i.c3(d,1).Y2(d) + i.c3.Y2(d)) + i.c6(1).X);

[ABP160]
1.1({c2,c3,c5,¢c6,i},X1(d)) = [CFAR(
{ Z0(d) =c2(d,0).21(d)

z1(d) =i.z2(d) + i.c3(d,0).s4(d).X2(d)
z2(d) =c3.z3(d)

Z3(d) = c5(1).4(d)

Z4(d) =i.z5(d) +i.z6(d)

75(d) = c6(1).20(d)

z6(d) = c6.20(d) },
{  Ad.X1(d)/izO
Ad.(i.c3.c5(1).(1.c6(1).X1(d) + i.c6.X1(d)) + i.c3(d,0).s4(d).X2(d))/Z1,
Ad.c3.c5(1).(.c6(1).X1(d) + i.c6.X1(d))/Z2,
Ad.c5(1).(1.c6(1).X1(d) + i.c6.X1(d))/Z3,
Ad.(i.c6(1).X1(d) + i.c6.X1(d))/Z4,
Ad.c6(1).X1(d)/Z5,
Ad.c6.X1(d)/Z6 } )
{ [ABP155]
[REFL(i.c3.c5(1).(i.c6(1).X1(d) + i.c6.X1(d) }) + i.c3(d,0).s4(d).X2(d))]
[REFL(c3.c5(1).(i.c6(1).X1(d) + i.c6.X1(d)))]
[REFL(c5(1).(.c6(1).X1(d) + i.c6.X1(d)))]
[REFL(i.c6(1).X1(d) + i.c6.X1(d))]
[REFL(c6(1).X1(d))]
[REFL(c6.X1(d))] } ]

1.1({c2,c3,¢5,¢6.,i},i.c3(d,0).s4(d).X2(d)) = [T14]

1.1({c2,c3,¢5,c6,i},i).1({c2,c3,c5,¢6,i},c3(d,0).s4(d).X2(d)) = [TI2]

T.1.1({c2,c3,¢5,¢6.i},c3(d,0).s4(d).X2(d)) = [A5]

(1.1).1({c2,¢3,¢5,¢6,i},¢3(d,0).s4(d).X2(d)) = [T1]

1.1({c2,c3,c5,¢6,i},c3(d,0).s4(d).X2(d)) = [TI4]

1.1({c2,c3,¢5,c6,i},c3(d,0)).1({c2,c3,c5,c6,i},s4(d).X2(d)) = [TI2]

1.1.1({c2,c3,c5,c6,i},54(d).X2(d)) = [A5]

(1.1).1({c2,c3,c5,c6,i},54(d).X2(d)) = [T1]



1.1({c2,c3,c5,¢6.i},54(d).X2(d)) = [T14]

1.1({c2,c3,c5,c6,i},s4(d)).1({c2,c3,c5,c6,i},X2(d)) = [TI1]

1.54(d).1({c2,c3,c5,c6,i},X2(d));

[ABP161]
1.1({c2,c3,c5,c6,i},Y1(d)) = [CFAR (

{ z0(d) =c2(d1).z1(d)
Z1(d) = i.z2(d) + i.c3(d,1).s4(d).Y2(d)
z2(d) =c3.z3(d)
Z3(d) = c5(0).24(d)
ZA(d) = i.z5(d) +i.Z6(d)
Z5(d) = c6(0).Z0(d)

z6(d) =c6.20(d)},
{  Ad.Y1(d)/izO
Ad.(i.c3.¢5(0).(i.c6(0).Y1(d) + i.c6.Y1(d)) + i.c3(d,1).s4(d).Y2(d))/Z1,
2d.c3.¢5(0).(i.c6(0).Y1(d) + i.c6.Y1(d))/Z2,
2d.c5(0).(i.c6(0).YL(d) + i.c6.Y1(d))/Z3,
Ad.(i.c6(0).Y1(d) + i.c6.Y1(d))/Z4,
Ad.c6(0).Y1(d)/Z5,
Ad.c6.Y1(d)/Z6 })
{ [ABP156]
[REFL(i.c3.c5(0).(i.c6(0).Y1(d) + i.c6.Y1(d)) + i.c3(d,1).s4(d).Y2(d))]
[REFL(c3.¢5(0).(i.c6(0).Y1(d) + i.c6.Y1(d)))]
[REFL(c5(0).(i.c6(0).Y1(d) + i.c6.Y1(d)))]
[REFL(i.c6(0).Y1(d) + i.c6.Y1(d))]
[REFL(c6(0).Y1(d))]
[REFL(c6.Y1(d))] } ]

1.1({c2,c3,¢c5,c6,i},i.c3(d,1).s4(d).Y2(d)) = [T14]

1.1({c2,c3,c5,c6,i},i).1({c2,c3,c5,c6,i},c3(d,1).s4(d).Y2(d)) = [TI2]

T.1.1({c2,c3,¢5,c6,i},c3(d,1).s4(d).Y2(d)) = [A5]

(1.1).1({c2,¢3,5,¢6,i},¢3(d, 1).s4(d).Y2(d)) = [T1]

1.1({c2,c3,c5,¢6,i},c3(d,1).s4(d).Y2(d)) = [T14]

1.1({c2,c3,c5,¢6,i},c3(d,1)).t({c2,c3,c5,c6,i},s4(d).Y2(d)) = [TI2]

T.1.1({c2,c3,¢5,¢6,i},54(d). Y2(d)) = [A5]

(1.1).1({c2,¢3,5,¢6,i},s4(d). Y2(d)) = [T1]

1.1({c2,c3,¢c5,c6,i},54(d).Y2(d)) = [T14]

1.1({c2,c3,c5,c6,i},s4(d)).1({c2,c3,c5,c6,i},Y2(d)) = [TI1]

1.84(d).1({c2,c3,c5,c6,i},Y2(d));

[ABP162]
1.1({c2,c3,c5,¢c6,i},X2(d)) = [CFAR (
{ Z0(d) =c5(0).21(d)

Z1(d) =i.Z22(d) +i.c6(0).Y
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z2(d) = c6.23(d)

Z3(d) = c2(d,0).z4(d)
Z4(d) =i.z5(d) +i.z6(d)
75(d) = ¢3(d,0).20(d)
z6(d) =c3.20(d)},

{  Ad.X2(d)/z0,
Ad.(i.c6.c2(d,0).(i.c3(d,0).X2(d) + i.c3.X2(d)) + i.c6(0).Y)/Z1,
Ad.c6.¢2(d,0).(i.c3(d,0).X2(d) + i.c3.X2(d))/Z2,
Ad.c2(d,0).(.c3(d,0).X2(d) + i.c3.X2(d))/Z3,
Ad.(i.c3(d,0).X2(d) + i.c3.X2(d))/Z4,

Ad.c3(d,0).X2(d)/Z5,
Ad.c3.X2(d)/Z6 } )

{ [ABP158]

[REFL(i.c6.c2(d,0).(i.c3(d,0).X2(d) + i.c3.X2(d)) + i.c6(0).Y)]
[REFL(c6.c2(d,0).(i.c3(d,0).X2(d) + i.c3.X2(d)))]
[REFL(c2(d,0).(i.c3(d,0).X2(d) + i.c3.X2(d)))]
[REFL((i.c3(d,0).X2(d) + i.c3.X2(d)))]

[REFL(c3(d,0).X2(d))]

[REFL(c3.X2(d))] } ]

1.1({c2,c3,c5,c6,i},i.c6(0).Y) = [T14]

1.1({c2,c3,c5,c6,i},i).1({c2,c3,c5,¢6,i},c6(0).Y) = [TI2]

1.1.1({c2,c3,¢5,c6,i},c6(0).Y) = [A5]

(1.1).1({c2,c3,c5,c6,i},c6(0).Y) = [T1]

1.1({c2,c3,c5,c6,i},c6(0).Y) = [TI4]

1.1({c2,c3,c5,c6,i},c6(0)).1({c2,c3,c5,c6,i},Y) = [TI2]

1.1.1({c2,c3,c5,¢6,i},Y) = [A5]

(1.1).1({c2,c3,c5,¢6,i},Y) = [T1]

1.71({c2,c3,c5,c6,i},Y);

[ABP163]
1.1({c2,c3,c5,c6,i},Y2(d)) = [CFAR(

{ Z0(d) =c5(1).z1(d)
Z1(d) =i.z2(d) + i.c6(1).X
z2(d) =c6.23(d)

Z3(d) = c2(d,1).Z4(d)
ZA(d) = i.z5(d) +i.Z6(d)
75(d) = c3(d,1).Z0(d)
z6(d) =c3.20(d)},

{ Ad.Y2(d)/zo,
Ad.(i.c6.c2(d,1).(i.c3(d,1).Y2(d) + i.c3.Y2(d)) + i.c6(1).X)/Z1,
Ad.c6.c2(d,1).(i.c3(d,1).Y2(d) +i.c3.Y2(d))/Z2,
Ad.c2(d,1).(i.c3(d,1).Y2(d) + i.c3.Y2(d))/Z3,
Ad.(i.c3(d,1).Y2(d) + i.c3.Y2(d))/Z4,
Ad.c3(d,1).Y2(d)/Z5,
Ad.c3.Y2(d)/z6 })

{ [ABP159]
[REFL(i.c6.c2(d,1).(i.c3(d,1).Y2(d) + i.c3.Y2(d)) + i.c6(1).X)]



[REFL(c6.c2(d,1).(.c3(d,1).Y2(d) + i.c3.Y2(d)))]
[REFL(c2(d,1).(i.c3(d,1).Y2(d) + i.c3.Y2(d)))]
[REFL(i.c3(d,1).Y2(d) + i.c3.Y2(d))]
[REFL(c3(d,1).Y2(d))]

[REFL(c3.Y2(d))] } ]

1.1({c2,c3,¢c5,c6,i},i.c6(1).X) = [T14]

1.1({c2,c3,c5,c6,i},i).1({c2,c3,c5,c6,i},c6(1).X) = [TI2]

T.1.1({c2,c3,¢5,c6,i},c6(1).X) = [A5]

(1.1).T1({c2,¢c3,c5,c6,i},c6(1).X) = [T1]

1.1({c2,c3,c5,c6,i},c6(1).X) = [T14]

1.1({c2,c3,c5,c6,i},c6(1)).1({c2,c3,c5,c6,i},X) = [TI2]

1.1.1({c2,c3,c5,¢6,i},X) = [A5]

(1.1).1({c2,¢3,65,¢6,i},X) = [T1]
1.1({c2,c3,c5,¢6,i},X);

[ABP164]
1({c2,c3,c5,c6,i},X) = [ABP138]

1({c2,c3,c5,c6,i},> (d:D,r1(d).X1(d))) = [SUM9]

> (d:D,x({c2,c3,c5,c6,i},r1(d).X1(d))) = [Tl4]

5 (d:D,x({c2,c3,c5,c6,i},ri(d)).t({c2,c3,c5,c6,i},X1(d))) = [TI1]

> (d:D,ri(d).t({c2,c3,c5,c6,i},X1(d))) = [T1]

> (d:D,(r1(d).1).1({c2,c3,c5,¢c6,i},X1(d))) = [A5]

5 (d:D,r1(d).1.1({c2,c3,c5,c6,i},X1(d))) = [ABP160]

> (d:D,ri(d).t.s4(d).1({c2,c3,c5,¢c6,i},X2(d))) = [A5]

>(d:D,(r1(d).1).s4(d).1({c2,c3,c5,c6,i},X2(d))) = [T1]

5 (d:D,r1(d).s4(d).t1({c2,c3,c5,c6,i},X2(d))) = [T1]

> (d:D,r1(d).(s4(d).1).1({c2,c3,c5,c6,i},X2(d))) = [A5]

5 (d:D,r1(d).s4(d).1.1({c2,c3,c5,c6,i},X2(d))) = [ABP162]

>(d:D,r1(d).s4(d).t.t1({c2,c3,c5,c6,i},Y)) = [A5]

5 (d:D,r1(d).(s4(d).1).1({c2,c3,c5,c6,i},Y)) = [T1]
> (d:D,r1(d).s4(d).1({c2,c3,c5,c6.,i},Y));

[ABP165]
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1({c2,c3,c5,c6,i},Y) = [ABP139]

1({c2,c3,c5,¢c6,i},> (d:D,ri(d).Y1(d))) = [SUM9]

>(d:D,1({c2,c3,c5,¢6,i},r1(d).Y1(d))) = [TI4]

>(d:D,x({c2,c3,c5,c6,i},r1(d)).1({c2,c3,c5,c6,i},Y1(d))) = [TI1]

3 (d:D,ri(d).1({c2,c3,c5,c6,i}, Y1(d))) = [T1]

>(d:D,(r1(d).1).1({c2,c3,¢c5,c6,i},Y1(d))) = [A5]

5 (d:D,r1(d).1.1({c2,c3,c5,c6,i},Y1(d))) = [ABP161]

>(d:D,ri(d).t.s4(d).1({c2,c3,c5,c6,i}, Y2(d))) = [A5]

>(d:D,(r1(d).1).s4(d).t({c2,c3,c5,c6,i},Y2(d))) = [T1]
>(d:D,r1(d).s4(d).t1({c2,c3,c5,c6,i},Y2(d))) = [T1]

>(d:D,r1(d).(s4(d).1).1({c2,c3,c5,c6,i},Y2(d))) = [A5]

>(d:D,r1(d).s4(d).1.t({c2,c3,c5,c6,i},Y2(d))) = [ABP163]

>(d:D,r1(d).s4(d).t.1({c2,c3,c5,c6,i}. X)) = [A5]

>(d:D,r1(d).(s4(d).1).1({c2,c3,c5,¢6,i},X)) = [T1]
5 (d:D,r1(d).s4(d).t1({c2,c3,c5,c6,i},X));

[ABP166]
1({c2,c3,c5,c6,i},X) = [ABP164]

>(d:D,r1(d).s4(d).1({c2,c3,c5,c6,i},Y)) = [ABP165]
5 (d:D,r1(d).s4(d).5 (d:D,r1(d).s4(d).t({c2,c3,c5,c6,i},X)));

[ABP167]
1({c2,c3,c5,¢c6,i},Y) = [ABP165]

> (d:D,r1(d).s4(d).1({c2,c3,c5,c6,i}, X)) = [ABP164]
>(d:D,r1(d).s4(d).y (d:D,r1(d).s4(d).t({c2,c3,c5,c6,i},Y)));

[ABP168]
ABP = [REC]

1({c2,c3,c5,c6,i},0({r2,r3,r5,r6,s2,s3,s5,s6},SIRIKIL)) = [REC]

1({c2,c3,c5,c6,i},X) = [RSP
({Z = ¥(d:D,r1(d).s4(d).> (d:D,r1(d).s4(d).2))},[t({c2,c3,c5,c6,i},X)/Z],[t1({c2,c3,c5,c6,i},Y)/Z])
{[ABP166]}
{[ABP167]} 1]

1({c2,c3,c5,¢c6,i},Y) = [ABP165]
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¥ (d:D,ri(d).s4(d).1({c2,c3,c5,c6,i},X)) = [REC]

> (d:D,r1(d).s4(d).1({c2,c3,c5,c6,i},0({r2,r3,r5,r6,s2,53,55,56},SIRIKIL))) = [REC]

5(d:D,r1(d).s4(d).ABP)); -
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