Proof of a Forward-Reasoning Principle for B

Wednesday 20" March, 2024

Proposition 1. Vry,rq, 75 € TREE[ATOM]. 71,792,713 € TERM = ifry thenry else r3 € TERM.

PROOF:
1. SUFFICES ASSUME:
. 71 set,
. To Set,
r3 set,
. 11 € TREE[ATOM],
. 19 € TREE[ATOM],
. r3 € TREE[ATOM],
.71 € TERM,
. 19 € TERM,
. r3 € TERM.
PROVE: if r; then ry else r3 € TERM.
by =1 and VI, repeatedly.
2. Picx
1. Dy set,
2. Dy € DERIV[RTerM),
3.Dq i1y,
2.1. VQ.Q € TERM < @ € TREE[ATOM]| A 3D; € DERIV[R1gru]. D1 2 @ by def’'n TERM
2.2. 71 € TERM < 11 € TREE[ATOM] A 3D; € DERIV[Rrgrm]. D; :: 1 by VE with 2.1 and assumption 1
2.3. 71 € TERM = 11 € TREE[ATOM]| A 3D; € DERIV[Rrgrm]. D1 :: 1 by AEL with 2.2
2.4. r1 € TREE[ATOM] A 3D; € DERIV[Rrgry). Dy :: 71 by =E with 2.3 and assumption 1{7]
2.5. 3D; € DERIV[Rrgrm]. D1 12 71 by AE2 with 2.4
2.6. Q.E.D. by JE with 2.5
3. Pick
1. D5 set,
2. Dy € DERIV[RTerm),
3. Dy i ro.
Analogous to the proof of 2
4. PIick
1. Ds set,
2. D3 € DERIV[RTerM),
3. D3 ::r3.
Analogous to the proof of 2
5. if ry then ry else r3 € TREE[ATOM] by def'n of TREE[ATOM]
Dy Dy Ds
LET: Dy:=__"T1 T2 T3
if r1 then ry else r3
6. 1. Dy set
2. D4y € DERIV[RTgry]
by def'n of DERIV[Rrgry] with assumptions 22,3242
7. Dy ::if ry then rq else r3 by def'n of Dy
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8. 4D, € DERIV[RTERM]. Dy :: if r; then ry else 73 by JI with 6,7
9. if r; then ry else r3 € TERM
9.1. ¥Q.Q € TERM & @ € TREE[ATOM] A 3D € DERIV|[Rt1gru]- D :: @ by def'n TERM
LET: ry :=if r{ then ry else r3
9.2. 4 € TERM © 14 € TREE[ATOM]| A 3D € DERIV[Rtgrm]. D :: 74 by VE with 9.1 and assumption 1
9.3. 74 € TREE[ATOM] A 3D € DERIV[R1gru|- D :: 74 = 74 € TERM by AE2 with 9.2.
9.4. Dy € DERIV[Rr1grm) A Dy i 1y
9.5. 3D, € DERIV[Rrgrm]- D4 :: 4 by 3Tl with 6,9.4
9.6. 74 € TREE[ATOM] A 3D, € DERIV[R1grm]. Da :: T4 by Al with 5,9.5
9.7. QE.D.by ==E with 9.3,9.6



