Theorem 17b: (Vz:T. (C = (P z))) = (C = (Vz: T. (P z)))

F VIT:Type]l. VIP:T — P]. V[C:P]. ((Vx:T. (C = (P x))) = C = (Vx:T. (P x)))
[

BY RepeatFor 3 ((UD THENA Auto))

|

[1]. T: Type

(2. P: T = P

(3]. c: P

F (vx:T. (C = (P x))) = C = (Vx:T. (P x))

I

BY RepeatFor 2 ((D O THENA Auto))

I .

4. Vx:T. (C = (P x))

6. C

F ¥x:T. (P x)

|

BY (D O THENA Auto)

I
6. x: T
FPx
BY (SimpleInstHyp x! 4. THENA Auto)
|

7. C = (P x)

|_

o
"

BY NthHyp 7

Extract:

Af,c,x. (f x c)
where f : Vx:T. (C = (P x))
¢ e



Theorem 8: (~ (P = Q)) = (P = ~ Q)

F VIP,Q:P]. ((=(P = Q) =P = (—-Q))
|

BY RepeatFor 2 ((UD THENA Auto))
|

[11. P: P

[21. Q: P

F (=P =Q0)=>P= (Q

|

BY RepeatFor 2 ((D O THENA Auto))
|

3. (P = Q

4. P

- =

|

BY Unfold ‘notf O

|

 Q = False

|

BY (D O THENA Auto)

|

5. Q

I False

|

BY Unfold ‘notf 3

|

3. (P = Q) = False

F False

|

BYD 3

3. P
4. Q
HP=Q
|

BY (D 0 THENA Auto)

5

|
|
I
|
1
I
| 5. P
| - Q
I
1

BY NthHyp 4
\

3

4.

5. False
 False

|
BY NthHyp 5



Theorem 8: (~ (P = Q)) = (P = ~ Q)

Extract: Af,pl,q. (f (Ap2.q))
where f : =(P = Q) = ((P = Q) = False)

pl : P
q:Q
P2 : P



F VIT:Typel. V[A,B:T — PJ. {3x:T. ((A x) = (B x)) <= (vVx:T. {4 x}) = 3x:T. (B x))}
|
BY Auto

I

1. T: Type
2. A: T P

3.B: T—> P

F{3x:T. ((Ax) = Bx)) < (v:T. {A x}) = 3x:T. B x))}

|

BY RepeatFor 4 ((D O THENA Auto))

I\

| 4. 3x:T. (A x) = (B x))

| = {(vx:T. {A x}) = (3x:T. (B x))}
|1
1 BY RepeatFor 2 ((D O THENA Auto))
||
| 5. Vx:T. {A x}
| F {3x:T. (B x)}

||
1BYDA4

||
| 4. x: T

| 5. (A x) = (Bx

| 6. Vx:T. {A x}
| = {3x:T. (B x)}

|
1 BY (InstHyp [(x!] 6. THENA Auto)
|

| 7. {A x}

| F {3x:T. (B x)}

I

1 BY (ExposeClassical THENA Auto)
|1

| 7. A x

| - {3x:T. (B x)}

[ 1

1 BY (ElimClassical THENA Auto)
]

| - 3x:T. (B x)
]

1 BY (InstConcl [x!]. THENA Auto)
||

| HBx

||

1BYDS

AN

| | 5. ¥x:T. {A x}
| 1 6. A x

| | +Ax

[ 1|

1 2 BY Hypothesis
|
|
|
|
|

\

5.

6. AXx
7. B x
B x



|
1

\

4.

|
BY Hypothesis

(vx:T. {A x}) = (3x:T. (B x))

F {3x:T. (4 x) = (B x))}

|
B

5.

Y (ClassicalContradiction THENA Auto)

—-(Ix:T. ((A x) = (B x)))

= {3x:T. ((A x) = (Bx))}

|
B

|
|
1
|
[
I
I
1
|
|
I
I
1
I
I
I
I
I
1
I
|
I
1
I
I
I
I
1
|
|
|
[
1

YD 4
\
4, = (Ix:T. ((A x) = (B x)))

F Vx:T. {A x}

]

BY (D O THENA Auto)

|

B s T

F {A x}

|

BY (ClassicalContradiction THENA Auto)
|

6. = (A x)

F {A x}

|

BY D 4

|

4. i T

5. —(A x)

F 3x:T. (A x) = (B x))

|

BY (InstConcl [x!]- THENA Auto)

|

F@Gx = Bx

[

BY (D O THENA Auto)

|

A x
F B x

L=}

6.
|
BY D5
|
5. A x
FAx
|

BY Hypothesis
\

4, = (Ix:T. ((Ax) = BN
5. 3Ix:T. (B %)

F {3x:T. ((A x) = (B x))}

|

BY D5

|

B. 9 T

6. Bix

F {3x:T. ((A x) = (B x))}



éY (ElimClassical THENA Auto)

ll— 3x:T. (& x) = (B x))

]I3Y (InstConcl [fx!]. THENA Auto)
Il— (A x) = (Bx

éY (D 0 THENA Auto)

T!'. Ax
FBx
|

BY Hypothesis



= VIA,B:P]. {((A = B) = A) = A}

BY (D 0 THENA Auto)
I\
| 1. A: P

| - V[B:P]1. {((A = B) = A) = A}

|
1
|
I
|
|
1
|
|
I
|
1
|
|
|
|
1
|
|
I
I
1
|
I
|
|
1
I
I
|
I
1
I
I
|
|
I
1
I
I
|
1
I
I
I
I
I
1

\

BY (D O THENA Auto)
I\

I
|
2
|
|
|
|
2
I
|
I
I
2
|
I
I
I
2
I
I
I
|
2
I
I
I
I
2
I
I
|
[
[
2
I
I
|
2

1.

2. B: P
F {({(A = B) = A) = A}

|
BY RepeatFor 2 ((D O THENA Auto))

|
3. (A= B) = A
F {AY

|
BY (ClassicalContradiction THENA Auto)
|
4, A
~ {a}

|
BY D 3

I\

| 3. —A

| A =B
||
3 BY (D 0 THENA Auto)
I

| 4. A

| B
1
3BYDS3
||

| 3. A

| = A

[
3 BY Hypothesis
\

3. —A

4. A

= {a}

|

BY ElimClassical
|

A

|

BY Hypothesis

\

2. B: P

3. {x:Unitl| ((A = B) = A) = A}

- Ax € {x:Unit| ((A = B) = A) = A}
|

BY Auto

A: P



2. B: P

3. {x:Unit|] ((A = B) = A) = A}

F Ax € {x:Unit| ((A = B) = A) = A}
|

BY Auto



Theorem 18a: ((3z:T. (P z)) = C) = (Vz: T. ({P z) = C))

F VIT:Typel. V[P:T — P]1. VIC:P]. (((3x:T. (P x)) = C) = (Vx:T. ((P x) = O)))
|

BY RepeatFor 3 ((UD THENA Auto))

|

[1]. T: Type

2. P: T — P

[3].C: P

F ((3x:T. (P x)) = C) = (vx:T. ((P x) = C))
|

BY (D O THENA Auto)

I

4. (3Ix:T. (P x)) = C

F vx:T. (P x) = C)

|

BY (D 0 THENA Auto)

5 T

T O
Wy m

X
x:T. (P %)

Y (InstConcl [[x!]. THENA Auto)

= —_—— — R — — — — — T —
T g e
)
E

H —

Y NthHyp 5
\

QoK
B

4
5.
6.
- cC

I
BY NthHyp 6

Extract:

Af,x,p. (f <x, p>)
where £ : (3Ix:T. (P x)) = C
p:Px



