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1 Q1_shared _spare Theory

Built: 08 July 2019
Parent Theories: CPDFT, AND_FDEP

1.1 Definitions

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

1.2 Theorems

[add_assoc_6_var]

F VA, Ay A3 Ay As Ag.
Ay # PosInf A Ay # PosInf A Az # PosInf A Ay # PosInf A
As # PosInf A Ag # PosInf =
(A1 + (Ag + (A3 + (Ag + (A5 + 46)))) =
A1+A2+A3+A4+A5+A6)

[after_set1_BIGUNION_IN_MESURABLE_SETS]

F Vit q.
{wlreal g < w A0 < wAw<t}x{ul u<real g} €
measurable_sets (pair_measure lborel lborel)

[after_set1_BIGUNION_Q]
F Vit
BIGUNION
{{w l'real ¢ < w A0 < w A w <1t} x {ul u < real ¢} |
q € Q_set} =
{Ga,w) l u<aANO<aAa<t}

[after_set1_IN_MEASURABLE_SETS_PAIR_lborel]
F Vt.

{Ca,w) | u < aNO<aAa<t}e
measurable_sets (pair_measure lborel lborel)

[DFT_event_afterl PREIMAGE]

FVpt X Y.
DFT_event p (D_AND Y (D_BEFORE X Y)) ¢t =
PREIMAGE (A\z. (Y z,X 2)) {(w,w) | v < w A w < Normal t} N
p_space p

[DFT_event_afterl_ PREIMAGE_GTO]

FVpt X Y.
Vs. 0 <Y 5) =
(DFT_event p (D_AND Y (D_BEFORE X Y)) t =
PREIMAGE (Az. (Y z,X z))
{w,w) | v <wAO<wA w < Normal ¢t} N p_space p)
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[DFT_event_afterl PREIMAGE_GTO_REAL|

FVpt X Y.
rv_gtO_ninfinity [X; Y] A0 < t =
(DFT_event p (D_AND Y (D_BEFORE X Y)) ¢t =
PREIMAGE (A z. (real (Y z),real (X z)))
{w,w) | v < wAN0O<wAw<t} N p_space p)

[IN_REST]
F Ve s. £ € REST s <= x € s A ¢ # CHOICE s

[IN_UNIONL]
V! wv. v € UNIONL [ < ds. MEM s Il AN v € s

[PREIMAGE_EXTREAL_REAL_2RV_afterli]

FYX Y ¢ op.
(Vs. X s # PosInf AN 0 < X s AY s # PosInf A0 < Y s) A
0<t=
(PREIMAGE (As. (Y s,X s))

{(w,u) | v <wA0< wA w < Normal ¢t} N p_space p =
PREIMAGE (As. (real (Y s),real (X s)))
{w,w) | v <wA0O<wAw<t} N p_space p)

[prob_after_diff_space]

FVp Xa Y Z t.
rv_gtO_ninfinity [Xa; Y; Z1] A0 <t A
indep_varp p (pair_measure lborel lborel)
(Az. (real (Xa z),real (Y z))) lborel (Az. real (Z z)) =
(prob p
(DFT_event p (D_AND Xa (D_BEFORE Y Xa)) t N
(p_space p DIFF DFT_event p Z t)) =
(1 - prob p (DFT_event p Z 1)) X
prob p (DFT_event p (D_AND Xa (D_BEFORE Y Xa)) ¢))

[prob_shared_spare_initial_1]

FVXe Xd Y Z pt.
rv_gtO_ninfinity [Xa; Xd; Y; Z1 A
(Vs. ALL_DISTINCT [Y s; Xa s; Xd s; Z s]1) A
DISJOINT_WSP Y Xa Xd t A DISJOINT_WSP Z Xa Xd t A
(Vs. D_AND (D_BEFORE Z Xd) (D_BEFORE Xd Y) s = NEVER s) A
(Vs. D_AND (D_BEFORE Y Xd) (D_BEFORE Xd Z) s NEVER s) A
(Vs. D_AND (D_BEFORE Xa Y) (D_BEFORE Xa Z) s NEVER s) A
random_variable (Ax. real (Xa z)) p
(m_space lborel,measurable_sets lborel) A
random_variable (Az. real (Xd z)) p
(m_space lborel,measurable_sets lborel) A
random_variable (Az. real (Y z)) p
(m_space lborel,measurable_sets lborel) A
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random_variable (Az. real (Z z)) p
(m_space lborel,measurable_sets lborel) A 0 < ¢t =
(prob p
(DFT_event p
(D_OR
(D_OR (D_AND Xa (D_BEFORE Y Xa))
(D_AND Y (D_BEFORE Xd Y)))
(D_AND Y (D_BEFORE Z Y))) t) =
prob p
(DFT_event p
(D_AND (D_AND Xa (D_BEFORE Y Z)) (D_BEFORE Z Xa)) t) +
prob p
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Y Xa)) (D_BEFORE Xa Z)) t) +
prob p
(DFT_event p (D_AND Xa (D_BEFORE Y Xa)) t N
(p_space p DIFF DFT_event p Z t)) +
prob p
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t¢) +
prob p
(DFT_event p (D_AND Y (D_BEFORE Xd Y)) t N
(p_space p DIFF DFT_event p Z t)) +
prob p (DFT_event p (D_AND Y (D_BEFORE Z Y)) t))

[prob_shared_spare_initial_2]

FVpt Xa Xd Y Z f_xay f_condza_y f_y f_z.

0 <t A
indep_varp p lborel (Az. real (Z z))

(pair_measure lborel lborel)

M\z. (real (Y z),real (Xd 2))) A
indep_var p lborel (Az. real (Y z)) lborel

(Az. real (Xd 2)) A
distributed p lborel (Az. real (Z z)) f_z A
VWz. 0< foz z2) A
distributed p lborel (Az. real (Y z)) f_y A
Wz. 0 < f_y ) AN cont_CDF p (As. real (Xd s)) A
measurable_CDF p (As. real (Xd s)) A
(Vz. (As. real (CDF p (Az. real (Xd z)) s)) contl z) A
indep_var p lborel (As. real (Z s)) lborel

(As. real (Y s)) A cont_CDF p (As. real (Z s)) A
measurable_CDF p (As. real (Z s)) A
(Vs. ALL_DISTINCT [Xa s; Xd s; Y s; Z s1) A
prob_space p A den_gtO_ninfinity f_zay f_y f_condxa_y A
rv_gtO_ninfinity [Xa; Xd; Y; Z] A
Vy.

cond_density lborel lborel p (Az. real (Xa z))
(Az. real (Y z)) y f_zay f_y f_condza_y) A

indep_varp p (pair_measure lborel lborel)
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(Az. (real (Xa z),real (Y z))) 1lborel (Az. real (Z z)) A
~Vz. 0< f_z 2) N Vx. f_zay © # PosInf) A
distributed p lborel (Az. real (Z z)) f_z =
(prob p
(DFT_event p
(D_AND (D_AND Xa (D_BEFORE Y Z%)) (D_BEFORE Z Xa)) t) +
prob p
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Y Xa)) (D_BEFORE Xa Z)) t) +
prob p
(DFT_event p (D_AND Xa (D_BEFORE Y Xa)) ¢t N
(p_space p DIFF DFT_event p Z t)) +
prob p
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t) +
prob p
(DFT_event p (D_AND Y (D_BEFORE Xd Y)) t N
(p_space p DIFF DFT_event p Z t)) +
prob p (DFT_event p (D_AND Y (D_BEFORE Z Y)) t) =
pos_fn_integral lborel

\y.
f_y y x indicator_fn {y' | 0 < ¢ Ay <t} y X
pos_fn_integral lborel
(\z.
f_condza_y y = X
indicator_fn {z’ | y < 2’ Az’ < t} z x
pos_fn_integral lborel
Az.
f_oz z %
indicator_fn {7z’ | y < 2/ A 2/ < z}
2))) +
pos_fn_integral lborel
Az.

f_z z x indicator_fn {z' | 0 < 2/ A 2/ <t} z X
pos_fn_integral lborel
My.
foy y x
indicator_fn {¢' | 0 < ¢y Ay < 2z} y x
pos_fn_integral lborel
Az.
f_condza_y y = X
indicator_fn {2z’ | y < 2’ A 2’ < z}
r))) +
(1 - CDF p (A\z. real (Z z)) t) X
pos_fn_integral lborel
\y.
indicator_fn {u | 0 < w A u <t} y x f_y y X
pos_fn_integral lborel
Az.
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indicator_fn {w | y < w A w < t} z X
f_condra_y y z)) +
pos_fn_integral lborel
A z.
f_z z x indicator_fn {2’ | 0 < 2/ A 2/ < t} z x
pos_fn_integral lborel
\y.
foyy x
indicator_fn {y' | 0 < ¢y Ay < z} y x
CDF p (Az. real (Xd z)) y)) +
(1 - CDF p (A\x. real (Z z)) t) X
pos_fn_integral lborel
My.
foy y %
(indicator_fn {y' | 0 < ¢’ A ¢/
CDF p (As. real (Xd s)) y)) +
pos_fn_integral lborel
My.
f-yy x
(indicator_fn {y' | 0 < ¢’ A ¢y < t} y X
CDF p (\s. real (Z s8)) y)))

IN

t} y x

[shared_spare_disjoint_1]

FVXae Xd Y Z pt.
rv_gtO_ninfinity [Xa; Xd; Y; Z] A
(Vs. ALL_DISTINCT [Y s; Xa s; Xd s; Z s]1) A
DISJOINT_WSP Y Xa Xd t A DISJOINT_WSP Z Xa Xd t A
(Vs. D_AND (D_BEFORE Z Xd) (D_BEFORE Xd Y) s = NEVER s) A
(Vs. D_AND (D_BEFORE Y Xd) (D_BEFORE Xd Z) s = NEVER s) A
(Vs. D_AND (D_BEFORE Xa Y) (D_BEFORE Xa Z) s = NEVER s) =
DISJOINT
(DFT_event p
(D_AND (D_AND Xa (D_BEFORE Y Z)) (D_BEFORE Z Xa)) )
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Y Xa)) (D_BEFORE Xa 7)) t U
DFT_event p (D_AND Xa (D_BEFORE Y Xa)) t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p
(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t U
DFT_event p (D_AND Y (D_BEFORE Xd Y)) ¢t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p (D_AND Y (D_BEFORE Z Y)) t)

[shared_spare_disjoint_2|

FVYXa Xd Y Zpt.
rv_gtO_ninfinity [Xa; Xd; Y; Z] A
(Vs. ALL_DISTINCT [Y s; Xa s; Xd s; Z s1) A
DISJOINT_WSP Y Xa Xd t A DISJOINT_WSP Z Xa Xd t A
(Vs. D_AND (D_BEFORE Z Xd) (D_BEFORE Xd Y) s = NEVER s) A
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(Vs. D_AND (D_BEFORE Y Xd) (D_BEFORE Xd Z) s = NEVER s) A
(Vs. D_AND (D_BEFORE Xa Y) (D_BEFORE Xa Z) s = NEVER s) =
DISJOINT
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Y Xa)) (D_BEFORE Xa Z)) t)
(DFT_event p (D_AND Xa (D_BEFORE Y Xa)) t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p
(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t U
DFT_event p (D_AND Y (D_BEFORE Xd Y)) t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p (D_AND Y (D_BEFORE Z Y)) t)

[shared_spare_disjoint_3]

FVYXae Xd Y Zpt.
rv_gtO_ninfinity [Xa; Xd; Y; Z1 A
(Vs. ALL_DISTINCT [Y s; Xa s; Xd s; Z s1) A
DISJOINT_WSP Y Xa Xd t A DISJOINT_WSP Z Xa Xd t A
(Vs. D_AND (D_BEFORE Z Xd) (D_BEFORE Xd Y) s = NEVER s) A
(Vs. D_AND (D_BEFORE Y Xd) (D_BEFORE Xd Z) s = NEVER s) A
(Vs. D_AND (D_BEFORE Xa Y) (D_BEFORE Xa Z) s = NEVER s) =
DISJOINT
(DFT_event p (D_AND Xa (D_BEFORE Y Xa)) t N
(p_space p DIFF DFT_event p Z t))
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t U
DFT_event p (D_AND Y (D_BEFORE Xd Y)) ¢t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p (D_AND Y (D_BEFORE Z Y)) t)

[shared_spare_disjoint_4]

FVXae Xd Y Zpt.
DISJOINT
(DFT_event p
(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t)
(DFT_event p (D_AND Y (D_BEFORE Xd Y)) t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p (D_AND Y (D_BEFORE Z Y)) t)

[shared_spare_disjoint_5]

FVXa XdY Z pt.
DISJOINT
(DFT_event p (D_AND Y (D_BEFORE Xd Y)) ¢t N
(p_space p DIFF DFT_event p Z t))
(DFT_event p (D_AND Y (D_BEFORE Z Y)) t)
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[shared_spare_Q1_event_distinct]

FVXae Xd Y Z pt.
rv_gtO_ninfinity [Xa; Xd; Y; Z]1 A
(Vs. ALL_DISTINCT [Y s; Xa s; Xd s; Z s]1) A
DISJOINT_WSP Y Xa Xd t A DISJOINT_WSP Z Xa Xd t A
(Vs. D_AND (D_BEFORE Z Xd) (D_BEFORE Xd Y) s = NEVER s) A

(Vs. D_AND (D_BEFORE Y Xd) (D_BEFORE Xd Z) s = NEVER s) A
(Vs. D_AND (D_BEFORE Xa Y) (D_BEFORE Xa Z) s = NEVER s) =
(DFT_event p
(D_OR
(D_OR (D_AND Xa (D_BEFORE Y Xa))
(D_AND Y (D_BEFORE Xd Y)))
(D_AND Y (D_BEFORE Z Y))) t =
DFT_event p
(D_AND (D_AND Xa (D_BEFORE Y 7)) (D_BEFORE Z Xa)) t U
DFT_event p

(D_AND (D_AND Z (D_BEFORE Y Xa)) (D_BEFORE Xa Z)) t U
DFT_event p (D_AND Xa (D_BEFORE Y Xa)) t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p

(D_AND (D_AND Z (D_BEFORE Xd Y)) (D_BEFORE Y Z)) t U
DFT_event p (D_AND Y (D_BEFORE Xd Y)) ¢t N
(p_space p DIFF DFT_event p Z t) U
DFT_event p (D_AND Y (D_BEFORE Z Y)) ©)
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