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1.1 Definitions

[UNIONL_def]
F (UNIONL [1 = {}) A Vs ss. UNIONL (s::ss) = s U UNIONL ss

1.2 Theorems
[example]

FVYed f.
P_AND (D_AND ¢ (D_OR ¢ d)) (D_AND d f)
P_AND ¢ (D_AND d f)

[IN_REST]

FVz s. x € REST s < 1z € s A =z # CHOICE

V)

[IN_UNIONL]
F V!l wv. v € UNIONL [ <= ds. MEM s [ A v € s

[rule_10]
FVX Y Z. DOR (D_AND X Y) (D_AND Y Z) = D_AND (D_.OR X Z) Y

[rule_11]
F VL, Ly. n_OR (L; ++ [NEVER] ++ L) = n_OR (L; ++ L)

[rule_12]

FVYL L.
rv_gt0 (Ly ++ L) =
(n_OR (L; ++ [ALWAYS] ++ Lg) = ALWAYS)

[rule_13_AND]
F VYL Lo.
rv_gtO0 (L; ++ Ly) = (n_AND (L; ++ [NEVER] ++ Ly) = NEVER)
[rule_13_PAND]
F VL. rv_gt0O L = (n_PAND (L ++ [NEVER]) = NEVER)

[rule_13_PAND_2]
F VL. rv_gt0 L = (n_PAND (NEVER::L) = NEVER)



[rule_13_PAND_3]
F VYL L.
rv_gt0 (L1 ++ Ly) =
(n_PAND (L; ++ [NEVER] ++ Ls) = NEVER)
[rule_14_AND]
F VL. rv_gt0 L = (n_AND (ALWAYS::L) = n_AND L)

[rule_14_PAND]
F VL. rv_gt0 L = (n_PAND (ALWAYS::L) = n_PAND L)

[rule_15_k_out_n]
F VL. ALL_DISTINCT L A rv_gtO L = (k_out_n_gate 1 L = n_OR L)

[rule_16_k_out_of_n_gate_AND]
F VL. ALL_DISTINCT L = (k_out_n_gate (LENGTH L) L = n_AND L)

[rule_18]
FVX Y. DAND X Y =D_0OR (P_AND X Y) (P_AND Y X)

[rule_19]
FVX Y.
(Vs. ALL_DISTINCT [X s; Y s]) =
(D_AND (P_AND X Y) (P_AND Y X) = NEVER)
[rule_1_AND]
F VL, Ly. PERM Ly Ly = (n_AND L; = n_AND L)

[rule_1_k_out_n]
F YL Ly k.
PERM L; L = (k_out_n_gate k£ Ly = k_out_n_gate k Lo)
[rule_1_OR]
VL Ly. PERM Ly Ly = (n_OR Ly = n_OR Ls)

[rule_20]

VB C; Cy L.
rv_gt0 (L ++ [B; C; (Cb]1) =
(n_PAND ([B; P_AND C; (C5] ++ L) =
D_AND (P_AND C; (C3) (n_PAND ([B; C3]1 ++ L)))

[rule_21]

FVYX Y L.
rv_gt0 [X; Y] =
(n_PAND (D_OR X Y::L) =
D_OR (m_PAND (X::L)) (n_PAND (Y::L)))



[rule_22]

FVB ab L.
rv_gt0 (B::a::0::L) =
(n_PAND (B::D_OR (P_AND a b) (P_AND b a)::L) =
n_OR
[n_PAND (B::b::a::L); n_PAND (b::B::a::L);
n_PAND (B::a::b::L); n_PAND (a::B::b::L)])
[rule_23]

VL.
Ly #[0 AN Vz. MEM z I, = Vs. 0 < z 8) =
V Ly. n_PAND (L; ++ [ALWAYS] ++ L) = NEVER

[rule_2_AND]
F VL Ly. (Iy = Ly) = (n_AND [; = n_AND L)
[rule_2_k_out_n]
FVYL Ly k. (L = Ly) = (k_out_n_gate k L; = k_out_n_gate k Lg)

[rule_2_OR]
F VYL Ly. (Iy

Ly) = (n_0R L = n_OR Ls)

[rule_2_PAND]

VL Ly. (L1 = Ly) = (n_PAND L; = n_PAND L)
[rule_3_AND]

FVz. rv_gt0 [z] = (n_AND [z] = z)
[rule_3_k_out_n]

FVz k. rv_gtO0 [z] = (k_out_n_gate 1 [2] = z)

[rule_3_OR]
FVz. nOR [z] =z

[rule_3_PAND]
F Vz. rv_gt0 [z] = (n_PAND [z] = z)

[rule_4_AND]

- VLl L2 Z.
n_AND (L; ++ [z] ++ L3) = n_AND (L; ++ [n_OR [z]] ++ Ls)

[rule_4_general]

FVL Ly z. L1 ++ [z] ++ Ly = L1 ++ [n_OR [z]] ++ Ly



[rule_4_k_out_gate]
FVYL Ly z k.
k_out_n_gate k (L ++ [z] ++ Ly) =
k_out_n_gate k (L; ++ [n_OR [z]] ++ L)
[rule_4_0OR]
l_ VLl Lg Z.
n_OR (L; ++ [z] ++ Ly) = n_ OR (L; ++ [n_OR [z]] ++ Ly)
[rule_5_AND]
FVYL L.
rv_gt0 (L ++ L) =
(n_AND (n_AND Lo::Lq) = n_AND (Lg ++ L;))
[rule_5_0OR]
- VLl Lg. n_OR (n_OR Lg::Ll) = n_0OR (LQ ++ Ll)

[rule_5_PAND]
VYL L.
rv_gt0 (L; ++ Ly) =
(n_PAND (n_PAND Ls::Ly) = n_PAND (Lo ++ Ly))
[rule_7_AND]
F Ve L. n_AND (x::z::L) = n_AND (z::L)

[rule_7_OR]
FVaz L. n_OR (z::2::L) = n_0R (z::L)

[rule_7_PAND]
F Ve L. rv_gt0 [z] = (n_PAND (z::z::L) = n_PAND (z::L))

[rule_§|
FVX Y. DAND X (DOR X Y) =X
[rule_9|
FVX Y. DOR X (DLAND X V) = X



