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Why Instantiate a Formula with Same
Vars?

Recall Quick Sort...



(defun gsort (x) ; Quick Sort
(if (endp x)
nil
(if (endp (rest x))
X
(app
(gsort (all-smaller (first x) (rest x)))
(cons (first x)
(gsort (all-others (first x) (rest x))).

Imagine an inductive proof of (ordp (gsort x)).



(defun gsort (x) ; Quick Sort
(if (endp x)
nil
(if (endp (rest x))
X
(app
(gsort (all-smaller (first x) (rest x)))
(cons (first x)
(gsort (all-others (first x) (rest x))).
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((—(endp x)) A ...

A

(ordp (gsort ..x..))
A

(ordp (gsort ..x..)))

—>

(ordp (gsort x))



((—=(endp x)) A ...

A

(ordp (gsort ..x..))
A

(ordp (gsort ..x..)))

—>

(ordp (app (gsort ..x..)
(cons (first x) (gsort ..x..))))



Lemma: “If two lists are ordered and everything in
the first is less than everything in the second, their
concatenation (in that order) is ordered.”

T1: ((ordp lo) A (ordp hi) A
(V x : ( (mem x lo)

—

(Vy : ((mem y hi) — (lexorder x y))))).

—

(Cordp (app lo hi)) < t)



Goal:

(... A
(ordp (gsort ..x..))
A
(ordp (gsort ..x..)))

—>

(ordp (app (gsort ..x..)
(cons (first x) (gsort ..x..))))

The conclusion matches the pattern in T1 under

o =4 lo « (gsort ..x..),
hi < (cons (first x) (gsort ..x..))}



So apply

o =4 lo « (gsort ..x..),
hi < (cons (first x) (gsort ..x..))}

to

T1: ((ordp lo) A (ordp hi) A
(V x : ( (mem x lo)

—>

(Vy : ((mem y hi) — (lexorder x y))))).

—

(Cordp (app lo hi)) < t)



Problem 285

TaM: (A v : (Pv)) & (=KW v : (=(Pv)))).

Proof: This formula is of the form o < (3 and ['ll
orove it by proving o — 3 and 3 — «. In office
nours yesterday, | proved the first and then got lost
trying to prove the second. Here is that proof.
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(=Vv: &=EPV))))) — dv:

<

(- dv: Pwv)) - Vv:

_|

(P v))

(=(P v)))

(= dv: ®w)) — (=P D)

<

(Pd) — (dv:

_|
(P d) — (P d4)
— T O

(P v))

{Basic}
{V-Concl}
{Basic)
{3-Concl)

{Basic}
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