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1.1 Definitions

[k_out_def]
FVE L koutk L={s | s C set L A(CARD s = k)}

k_out_n_gate_def
g

FVE L.
k_out_n_gate k£ L =
n_OR
(MAP (Aa. n_AND (SET_TO_LIST a))
(SET_TO_LIST (k_out k L)))

[n_AND_def]

F VL. n_AND L = FOLDR (Aa b. D_AND a b) ALWAYS L
[n_OR_def]

VL. nOR L = FOLDR (Aa b. D_OR a b) NEVER L
[n_PAND_def]

F VL. n_PAND L = FOLDL (Aa b. P_AND a b) ALWAYS L

[rv_gt0O_def]

F (rv_gtd [1 <= T) A
Vh t. rv_gt0 (h::t) < (Vs. 0 < h s) A rv_gtO ¢

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

1.2 Theorems

[ALL_DISTINCT_MAP_set]
b VL. ALL_DISTINCT L = ALL_DISTINCT (MAP (Aa. {a}) L)

[D_RIGHT_AND_OVER_OR]
FVYX Y Z. D_AND (D_OR X Y) Z = D_OR (D_AND Z X) (D_AND Z Y)

[FINITE_IN_k_out]
Vs k L. s € k_out ¥k L = FINITE s



[FINITE_k_out]
F VL k. FINITE (k_out k L)

[IN_REST]
FVz s. 2 € REST s <= 1z € s A ¢ # CHOICE s

[IN_UNIONL]
F VYl v. v € UNIONL [ < ds. MEM s | A v € s

[k_out_CARD]
Vs k L. s € k_out k L = (CARD s = k)

[k_out_n_empty]
FVYE. k#0= (&koout k£ [ ={}

k_out_n_greater
g

FVk L. LENGTH L < k = (k_out k¥ L ={})

[k_out_of_n_gate_OR|
F VL. ALL_DISTINCT L A rv_gtO L = (k_out_n_gate 1 L = n_OR L)

[lem10]

FVYzys. ys <PANz y s

[lem11]

FVYrys. s <PAND 2z Yy s

[lem12]

FVzys L. rv_gtO (z::y::L) = y s < n_PAND (z::y::L) s
[lem8]

FVz L. rv_gt0 L = (u_PAND (L ++ [2]) = P_AND (n_PAND L) z)

[lem9]

FVYysLh. ys<hs=ys <FOLDL (Aa b. P_LAND a b) h L s
[LENGTH_k_out_MEV]

F Ve k L. MEM = (SET_TO_LIST (k_out k£ L)) = (CARD z = k)
[LIST_APPEND_middle]

FVYh L Ly. L ++ [R] ++ Ly = L ++ h::14

[MAP_MEM|
F Ve f L. MEM ¢ L < MEM {2z} (MAP (\a. {a}) L)



[MEM_CHOICE_k_out]
FVYax L.
SING z A MEM (CHOICE z) L =
MEM z (SET_TO_LIST (k_out 1 L))
[MEM_k_out_1_SING]
F Vz L. MEM z (SET_TO_LIST (k_out 1 L)) = 3Ja. z = {a}

[MEM_k_out_CHOICE]
- Vz L. MEM z (SET_TO_LIST (k_out 1 L)) = MEM (CHOICE z) L

[MEM_k_out_IN_L]
F Vaz L. MEM z (SET_TO_LIST (k_out 1 L)) = z € k_out 1 L

[MEM_k_out_MEM_L)]
FVz L.
MEM 2 (SET_TO_LIST (k_out 1 L)) <
MEM z (MAP (Aa. {a}) L)
[MEM_SING_elem_k_out]
FYa L. MEM @« L = MEM {a} (SET_TO_LIST (k_out 1 L))

[MEM_SING_k_out_equal]
Va L. MEM @ L <= MEM {a} (SET_TO_LIST (k_out 1 L))

[MEM_x_SING]
FVz L. MEM z (MAP (Aa. {a}) L) = Fa. z = {a}

[n_AND_APPEND]
F VL L.
rv_gtO (L1 ++ LQ) =
(n_AND (Lq ++ Ly) = D_AND (n_AND ;) (n_AND L))
[n_AND_comn]
F VL, Ly. PERM Ly Ly = (n_AND Ly = n_AND L)

[n_AND_GTO]
F VL. rv_gt0O L = Vs. 0 < n_AND L s

[n_AND_SING]
VL. rv_gt0 L A (LENGTH L = 1) = (n_AND L = HD L)

[n_AND_SING_set]

F Vs.
rv_gt0 (SET_TO_LIST s) A (CARD s = 1) A FINITE s =
dz. z € s A (n_AND (SET_TO_LIST s) = z)



[n_OR_APPEND]
[ VLl LQ. n_OR (L1 ++ Lg) = D_OR (n_DR Ll) (n_DR Lg)

[n_OR_comm]

F VL, Ly. PERM L; Ly = (n_OR L; = n_OR Ly)

[n_OR_GTO|
F VL. rv_gt0 L; = Vs. 0 < n_OR L s

[n_PAND_GTO]
F VL. rv_gt0O L = Vs. 0 < n PAND L s

[n_PAND_left_flatteningl]
F VL.
rv_gt0 Ly =
VL.
rv_gt0 L; =
(n_PAND (n_PAND Ls::Ly) = n_PAND (Lo ++ Ly))
[NDT_MAP_MEM]
F vz f L.
ALL_DISTINCT L A —MEM z L = —MEM {z} (MAP (\a. {a}) L)
[P_AND_ALWAYS]

FVX. (WVs. 0 < X s) = (P_AND ALWAYS X = X)

[P_AND_FOLDL_GTO]
Vs L.
rv_gt0 L =
Vh. 0 < h s = 0<FOLDL (Aa b. PLAND a b) h L s
[P_AND_FOLDL_GTO1]

Vs L.

(WVz. MEM 2z L = Vs. 0 < z 5) =

Vh. 0 < h s = 0 < FOLDL (Aa b. P_AND a b) h L s
[P_AND_FULDL_NEVER]

F VL. FOLDL (Aa b. P_AND a b) NEVER L = NEVER

[P_AND_ID]
F Vz. PAND z z = z

[P_AND_lem14]

F VL.
L#AEMNAN Nz, MEMz L = Vs. 0 <z s8) =
(n_PAND (L ++ [ALWAYS]) = NEVER)



[P_AND_lem3]
FVX Y Z. PLAND DOR X Y) Z =D_OR (P_.AND X Z) (P_AND Y Z)

[P_AND_NEVER|
F VX. P_AND NEVER X = NEVER

[PERM_k_out]
F VL, Ly k. PERM Ly Ly = (k_out k Ly = k_out k L)

[PERM_k_out_set_L|

VL.
ALL_DISTINCT L =
PERM (SET_TO_LIST (k_out 1 L)) (MAP (\a. {a}) L)

[PERM_MAP_AND_L]

F VL.
rv_gt0 L =

PERM (MAP (\a. n_AND (SET_TO_LIST a)) (MAP (\a. {a}) L))
L

[rv_gtO_PERM]|

F VL Ly. PERM Ly Ly A rv_gt0 L, = rv_gt0 Lo
[rv_gtO_PERM1]

F VL, Ly. PERM Ly Ly, = rv_gt0 L = rv_gt0 Lo
[rv_gtO_SPLIT]

F VYL Ly. rv_gtO0 (L; ++ Ly) <= 1rv_gtO0 L; A rv_gt0 Lo

[SING_1_out_n]
FVLs. sekoutl L= 3z. s={z}






