
1 THEORY P i e c e w i s e
2 IMPORT THEORY PROJECTS
3 / SimpleDEq THEORIES / SimpleDEq / F u n c t i o n s . d t f | o rg . e v e n t b . theory . c o r e . dep loyedTheoryRoo t # F u n c t i o n s
4 TYPE PARAMETERS E , F ,G
5 OPERATORS
6 partitionS < p r e d i c a t e > (X: ℙ ( E ) , Xs : ℙ (ℙ ( E ) ) )
7 d i r e c t d e f i n i t i o n
8 (∀ X1 , X2 ⋅ X1 ∈ Xs ∧ X2 ∈ Xs ∧ X1 ≠ X2 ⇒ X1 ∩ X2 = ∅ ) ∧
9 un ion ( Xs ) = X

10 piecewiseContinuous < p r e d i c a t e > ( Ix : ℙ (ℙ ( E ) ) ,B : ℙ ( F ) , f : un ion ( Ix ) → B)
11 w e l l−d e f i n e d n e s s Ix ≠ ∅ ,∀ I1 , I2 ⋅ I1 ∈ Ix ∧ I2 ∈ Ix ∧ I1 ≠ I2 ⇒ I1 ∩ I2 = ∅
12 d i r e c t d e f i n i t i o n
13 ∀ I0 ⋅ I0 ∈ Ix ⇒ ( I0 ⊲ f ) ∈ C0 ( I0 , B)
14 partialPiecewiseContinuous < p r e d i c a t e > ( Ix : ℙ (ℙ ( E ) ) ,B : ℙ ( F ) ,C : ℙ (G) , g : un ion ( Ix )×B → C)
15 w e l l−d e f i n e d n e s s Ix ≠ ∅ ,∀ I1 , I2 ⋅ I1 ∈ Ix ∧ I2 ∈ Ix ∧ I1 ≠ I2 ⇒ I1 ∩ I2 = ∅
16 d i r e c t d e f i n i t i o n
17 ∀ I0 ⋅ I0 ∈ Ix ⇒ ( ( I0×B) ⊲ g ) ∈ C0 ( I0×B , C)
18 piecewiseLipschitzContinuous < p r e d i c a t e > ( Ix : ℙ (ℙ ( E ) ) ,B : ℙ ( F ) , f : un ion ( Ix ) → B)
19 w e l l−d e f i n e d n e s s Ix ≠ ∅ ,∀ I1 , I2 ⋅ I1 ∈ Ix ∧ I2 ∈ Ix ∧ I1 ≠ I2 ⇒ I1 ∩ I2 = ∅
20 d i r e c t d e f i n i t i o n
21 ∀ I0 ⋅ I0 ∈ Ix ⇒ l i p s c h i t z C o n t i n u o u s ( I0 , B , I0 ⊲ f )
22 THEOREMS
23 untilPiecewise :
24 ∀ s , t0 , f , g ⋅
25 s ∈ RReal ∧ t 0 ∈ RReal ∧ s ↦ t 0 ∈ l e q ∧
26 f ∈ RReal → E ∧ g ∈ RReal → E ∧
27 Closed2Open ( s , t 0 ) ⊆ dom ( f ) ∧ C l o s e d 2 I n f i n i t y ( t 0 ) ⊆ dom ( g ) ∧
28 f ∈ C0 ( Closed2Open ( s , t 0 ) ,E ) ∧ g ∈ C0 ( C l o s e d 2 I n f i n i t y ( t 0 ) ,E ) ⇒
29 p i e c e w i s e C o n t i n u o u s ( { Closed2Open ( s , t 0 ) , C l o s e d 2 I n f i n i t y ( t 0 ) } ,E , u n t i l ( s , f , t0 , g ) )
30 untilFPartialPiecewise :
31 ∀ s , t0 , f , g ⋅
32 s ∈ RReal ∧ t 0 ∈ RReal ∧ s ↦ t 0 ∈ l e q ∧
33 f ∈ RReal×E → F ∧ g ∈ RReal×E → F ∧
34 Closed2Open ( s , t 0 )×∅ ⊆ dom ( f ) ∧ C l o s e d 2 I n f i n i t y ( t 0 )×∅ ⊆ dom ( g ) ∧
35 f ∈ C0 ( Closed2Open ( s , t 0 )×E , F ) ∧ g ∈ C0 ( C l o s e d 2 I n f i n i t y ( t 0 )×E , F ) ⇒
36 p a r t i a l P i e c e w i s e C o n t i n u o u s ( { Closed2Open ( s , t 0 ) , C l o s e d 2 I n f i n i t y ( t 0 ) } ,E , F , u n t i l F ( s , f , t0 , g ) )
37 END
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