7.3.1

7.3.2

7.3.3

S Vv ® N W A W N
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Vx(Fx — Yy(Gy — Hxy))
¥x(Dx — Yy(Hxy — Cy))

I e Y, U SO Y

Ix(Fx A Dx)
¢ FaADa

Fa — Vy(Gy — Hay)

Da — Vy(Hay — Cy)
Fa
Da
Yy(Gy — Hay)
Vy(Hay — Cy)
b Gb
Gb — Hab
Hab — Cb
Hab
Cb
Gb — Cb
Vy(Gy — Cy)
Vy(Gy — Cy)
Ix(Fx A Dx) — Vy(Gy — Cy)

Wx((Fx V Hx) — (Gx A Kx))
—Vx(Kx A Gx)
?X“[KX/\ Gx)
al —(KaA Ga)
7[Fa\/Ha] — (GaAKa)
GaAKa
| Ga
—Ka
Ka
—(GaAKa)
FaVHa
7Ga/\Ka
—(GaAXKa)
—(FaVHa)

—Ha

Ix—Hx

Ix—Hx

Ix(Fx AVy(Gy — Hxy))
[o| Fb AVy(Gy — Hby)
Fb
y(Gy — Hby)
Ga — Hba
Fb A (Ga — Hba)
Ix(Fx A (Ga — Hxa))
Ix(Fx A (Ga — Hxa))

IvI
10VI
11,12 - E
13,14 - E
11-15 -1
11-16 VI
3,4-173E
3-18 =1

2 QN
A

3V1

A

6AE
47 ANE
6AE
6-9-1
A

511 —E
10 R
11-13 -1
14V NE
1531
3,4-163E

2AE
2AE
4YE
35AN1
531
1,2-73E

7.3.4

7.3.5

7.3.6
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1 Vx(JyFxy — Jy—Gy)
2 Ix3yFxy

3 Vx(Gx < —Hx)

4 @Il Fab

5 ?yFuy — Jy—Gy
6 JyFay

7 Jy—Gy

8 ¢l —Ge

9 Ge < —Hc
10 ——Hc
11 He
12 IxHx
13 IxHx
14 IxHx

Vx(Mx — Hx)

Ix3y((Fx A Mx) A (Gy A Jyx))
IxHx — Vyvz(—Hy — —Jyz)
((Fa AMa) A (Gb A Tba))

alb

WxVy(Gxy « (Fy — Hx))
VzGaz

IxFx
Fb
Gab < (Fb — Ha)
Gab

b

Fb — Ha
Ha

Ha

IxHx

IxFx — IxHx

FaAMa
GbAJba
Ma — Ha
Ma
Ha
IxHx
Vyvz(~Hy — ~Jyz)
—Hb — —Jba
—Hb
—Jba
Jba
Hb
Gb
Gb AHb16,17
Ix(Gx A Hx)

Ix(Gx A Hx)

-

1VI:x/a,y/b
2V1

5,6 = E

4,6 —E
34-83E
931
3-10—1

> > >

IVE
431
5,6 — E
A

3VE
89<—E
10— E
1131
7,8-123E
2,4-133E

> > >

A

4A\E
4A\E
1VE
SAE

78 —E
931

3,10 —E
11VI:y/b,z/a
A
12,13 — E
6AE
13-15~1"
6AE
AT
1831
4-193E

7.3.7

7.3.8

7.3.9

Vx(JyFxy — VyFyx) A
IxIyFxy A
afo —Fab A
4] Fed A
JyFcy — VyFyc 1VE
JyFey 431
YyFyc 5,6 —E
VyFyc 2,4-73E
Fbe 8VvI
JyFby — YyFyb 1v1
JyFby 931
VyFyb 10,11 - E
Fab 12VI
—Fab 3R
PA-P 13,14 ¢
PA-P 2,4-153E
Fab 3-16 ~ I+
YyFay 3-17V1
VxVyFxy 3-18V1I
1 Vx(Fx < Gx) A
2 N VxFx A
3 ¢ Fa 2VE
4 Fa < Ga 1VE
5 Ga 34<E
6 VxGx 3-5VI
7 VxFx — ¥xGx 2-6—1
8 VxGx A
9 o Gb 8VE
10 Fb < Gb IVE
11 Fb 9,10 = E
12 VxFx 9-11VI
13 ¥xGx — VxFx 8-12—1
14 VxFx « ¥xGx 7,13 =1
1 Vx(Fx < Gx) A
2 L IxFx A
3 ¢ Fa A
4 7Fa < Ga 1VE
5 Ga 34<E
6 IxGx 531
7 IxGx 2,3-63E
8 IxFx — IxGx 2-7—1
9 IxGx A
10 o Gb A
11 7Fb < Gb 1VE
12 Fb 10,11 < E
13 IxFx 1231
14 IxFx 9,10-133E
15 IxGx — IxFx 9-14 — 1
16 IxGx > IxFx 8,151

7.3.10

7.3.11
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7.3.12
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1 Ix(Fx — Gx)

WxFx
¢ Fa— Ga
Fa
Ga
IxGx
IxGx
WxFx — IxGx

Ix(Fx AVy(Gy — Hy))
Vx(Fx — (—Lx — —3z(Kz A Hz)))
Ix(Kx A Gx)

4 KaAGa

Fb AVy(Gy — Hy)
Yy(Gy — Hy)
Ga — Ha
Ga
Ha

Fb
—Lb — —3z(Kz A Hz)
—Lb
—3z(Kz A Hz)
Ka
KaAHa
Jz(Kz A Hz)
b
Ixlx

IxLx

Ixlx
Ix(Kx A Gx) — IxLx

Ixvy(IzFyz — Fyx)
¥x3JyFxy

| Vy(3IzFyz — Fya)
o JzFbz — Fba
JyFby
€| Fbe
thbz
JzFbz

Fba
VyFya

IxVyFyx

IxVyFyx

Fb — (—Lb — —3z(Kz A Hz))

A

2VE
34—E
531
1,3-6 3E
2-7—1

A
A
A
A
A
SAE
6VE
4N\E
7.8 —E
2VE
SAE
10,11 — E
A
12,13 — E
4N\E
1591
1031
13-17 -~ I
1831
1,5-193E
3,4-203E
3-21—1

A

A

A

3VE

2VE

A

631

5,6-73E

48 - E

4-9vY1

1031

1,3-113E



7.3.13

7.3.14

7.3.15

Vx(Kx — (Jylxy — Jzlzx))
Vx(3zlzx — Lxx)

—IxLxx

S v o N N A W N

@ Ka

Ka — (JyLay — Jzlza)
JyLay — Jzlza

b Lab

JylLay

Jzlza

Jzlza — Laa

Laa

IxLxx

—IxLxx

—Lab

Yy—Lay

Ka — Vy—Lay
Vx(Kx — Yy—Lxy)

—x(Hx V Kx)
Vx((Fx V =Kx) — Gxx)
?X_‘(HX\/ Kx)
4l =(HaVKa)
—Ka
FaV —Ka
(FaV —Ka) — Gaa
Gaa
IxGxx
IxGxx

Wx(Fxx — Hx)
IxHx — —=FyGy

@ Ga
73\3 Gy
IxHx
iﬂyGy
JyGy
—3IxHx
JzFzz
o Fbb
Fbb — Hb
Hb
IxHx
—IxHx
PA—P
PA-P

—3zFzz

Ga — —3JzFzz

Vx(Gx — —3zFzz)

7.3.16

7.3.17

A

A

1 QN
A

4V NE
5VI
2VE
67 —E
831
3,4-93E

A

331

25—E
4R
5-7-1

A

A

1VE
10,11 — E
1231

8 R
13,14 C
9,10-153E
9-16—1
3-17 =1
3-18VI

Vx(Fx — (Gx V Hx)
Wx((Jx A Fx) — —Gx)

Vx(—Fx — —Jx)

a Ja

—Fa — —Ja

JaAFa

Fa — (GaV Ha)
(JaAFa) — —Ga
GaV Ha

—Ga

Ha

Ja — Ha

Vx(Jx — Hx)

—3x(Hxa A —~Gxb)
Vx—(Fxc A Fbx)
Vx(Gex A Fxe)
) Hea A Fec
| Fec
—(Fec A Fbe)
Geb — Fbe
Geb
Fbe
—Fbe
—Geb
¥x—(Hxa A —~Gxb)
—(Hea A—Geb)
—Hea

Hea

—(Hea A Fec)

A

A

A

A

3VE

A
5,6 — E
4R
68Tt
49N1
1VE
2VE
9,11 - E
10,12 - E
13,14VE
4-15—1
4-16V1I

> > >

4N\E
2VE
3VE

A

7,8 —E
5,6 ANE
8-10—1
1 QN
12VE
1L,13VE
4 A\NE
4-15-1

7.3.18

7.3.19

7.3.20

S v o N W A W N

NI T - Y R

@ R o= o

N W A W

a

Vx(3y(Ay A Bxy) — Cx)
Fy(Dy A Ix((Fx A Gx) A Byx))
Vx(Gx — Ax)
Da A 3x((Fx A Gx) A Bax)
| Da
Ix((Fx A Gx) A Bax)
b (Fb A Gb) ABab
7Gb — Ab
Gb
Ab
Bab
Ab ABab
Jy(Ay ABay)
Jy(Ay ABay) — Ca
Ca
CaADa
Ix(Cx A Dx)
Ix(Cx A Dx)
Ix(Cx A Dx)

VxVyvz((Fxy A Fyz) — Fxz)

—IxFxx

alb Fab

T Fba

(Fab A Fba) — Faa
Fab AFba

Faa

IxFxx

—3xFxx

—Fba

Fab — —Fba

Vy(Fay — —Fya)

Vxvy(Fxy — —Fyx)

VxVyVvz((Fxy A Fyz) — —Fxz)
| (Faa AFaa) — —Faa
Faa
Faa AFaa
—Faa
—Faa

Vx—Fxx

3VE
7NE
89—E
7NE
10,11 AT
1231
1VE
13,14 - E
5,151
1631
6,7-173E
2,4-18 3E

>§>>

1VE
34N1
5,6 —E
731
2R
4-9-1
3-10 -1
3-11VI
3-12V1

33ANI1
24—E
3-5-1
2-6V1

7.3.21
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o =

7.3.22

R N . N S N
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7.3.23

VxVyVvz((Fxy A Fyz) — Fxz)
VxVy(Fxy — Fyx)
VxJyFxy

@l JyFay
®| Fab
Fab — Fba
Fba
(Fab A Fba) — Faa
Fab A Fba
Faa

Faa

VxFxx

VxVyvz((Fxy A Fxz) — Fyz)
VxVy(Fxy — Fyx)
VxFxx
b Fab A Fbe
7(Fbu AFbe) — Fac
Fab
Fab — Fba
Fba
Fbe
Fba A Fbe

Fac

(Fab A Fbe) — Fac

Vz((Fab A Fbz) — Faz
YyVvz((Fay A Fyz) — Faz)
VxVyVz((Fxy A Fyz) — Fxz)

VxVyvz(Fxy A Fyz) — Fxz)
VxVy(Fxy — Fyx)

VxFxx
al®fe Fab A Fac
7Fub — Fba
Fab
Fac
Fba

(Fba A Fac) — Fbe
Fba A Fac
Fbe

(Fab A Fac) — Fbe

Vz(Fab A Faz) — Fbz

VYyvz(Fay A Faz) — Fyz

VxVyvz((Fxy A Fxz) — Fyz)

> > >

A

2VE

56—E
1VE:x/a,y/b,z/a
57 A1

89—E
4,5-103E
4-11V1

-

1VE:x/b,y/a,z/c
4N\E
2VE:x/a,y/b
6,7 —E

4NE

89ANI
5,10 = E

4-11 -1
4-12V1
4-13V1
4-14V1

> > >

A
2VE:x/a,y/b
4N\E
4N\E
5,6 —E
1VE:x/b,y/a,z/c
8,7 N1
10,9 - E
4-11 -1
4-12V1
4-13V1
4-14V1



7.3.24 7.3.27 7.3.30 7.3.32

1 VxVyVvz((Fxy A Fxz) — Fyz) A 1 Fa — (IxGx — Gb) A 1 Ix(Fx AVy(Ty — Gy)) A 1 WxFx A
2 alble Fab A Fac A 2 Wx(Gx — Hx) A 2 Vx(Fx — (Jy(Ay A Gy) — Bxx)) A 2 I =(=3IxGx < —(Ix(Fx A Gx) AVy(Gy — Fy))) A
3 (Fac A Fab) — Fcb 1VE:x/a,y/c,z/b 3 Vx(—Jx — —Hx) A 3 Jz(AzATz) A 3 ) —3IxGx A
4 Fab 2AE 4 I =(=Jb — (—Fa V ¥x—Gx)) A 4 4 FaAVy(Ty — Gy) A 4 iﬁ(ﬂx(Fx/\ Gx) AVy(Gy — Fy)) 2,3 NE
5 Fac 2AE 5 i]b 4 — NE 5 Ta 4NE 5 Ix(Fx A Gx) AVy(Gy — Fy) 4—-E
6 Fac AFab 45AN1 6 —(—FaV Vx—~Gx) 4 — NE 6 Fa — (3y(Ay A Gy) — Baa) 2VE 6 Ix(Fx A Gx) 5AE
7 Fecb 36—E 7 ——Fa 6V NE 7 Jy(Ay A Gy) — Baa 5,6 —E 7 ¢ FaAGa A
8 (Fab A Fac) — Fcb 2-7—=1 8 —Vx—Gx 6V NE 8 bl AbATb A 8 Ga 7NE
9 Vz(Fab A Faz) — Fzb 2-8VI1 9 Fa 7-E 9 7Vy(Ty — Gy) 4AN\E 9 IxGx 831
10 YyVz(Fay A Faz) — Fzy 2-9V1I 10 IxGx — Gb 1,9 —E 10 Tb 8AE 10 IxGx 6,7-93E
11 VxVyVz(Fxy A Fxz) — Fzy) 2-10V1 11 Ix——Gx 8 QN 11 Tb — Gb IVE 11 ——3xGx 3-10—1
12 ¢l —Ge A 12 Gb 10,11 - E 12 —(Ix(Fx A Gx) AVy(Gy — Fy)) 2,11 <+ NE
7.3.25 13 Ge 12—-E 13 Ab 8AE 13 IxGx 11-E
1 Ixvy—Fxy A 14 IxGx 1331 14 Ab A Gb 12,13 A1 14 bl Gb A
2 ¢ Vy—-Fay A 15 IxGx 11,12-143E 15 Jy(Ay A Gy) 1431 15 7Fb 1VE
3 ble —(Fac — Fcb) A 16 Gb 10,15 —E 16 Jy(Ay A Gy) 3,8-153E 16 Fb A Gb 14,15 A1
4 Fac 3 —NE 17 Gb — Hb 2VE 17 Baa 7,16 — E 17 Ix(Fx A Gx) 1631
5 —Fac 2VE 18 Hb 16,17 - E 18 IxBxx 1731 18 —Wy(Gy — Fy) 2,17 ANE
6 Fac — Fcb 351" 19 —Jb — —Hb 3VE 19 IxBxx 1,4-18 3E 19 Jy—(Gy — Fy) 18 QN
7 Vz(Faz — Fzb) 3-6VI 20 —Hb 5,19 - E 20 ¢l —(Gc — Fe) A
8 Yyvz(Faz — Fzy) 3-7V1 21 =Jb — (—FaV ¥x—Gx) 4-20 -1 7.3.31 21 —Fc 20 — NE
9 IxVyvz(Fxz — Fzy) 831 1 Vx—Fxc — IxGxb A 22 Fc 1VE
10 IxVyVz(Fxz — Fzy) 12-93E 7.3.28 2 T —3x(—Fxc — Gxb) A 23 PA—P 21,223C
1 ¥x(Dx — Fx) A 3 7VXﬁ(“FXC — Fxb) 2 QN 24 PA—P 19,20-23 3 E
7.3.26 2 1 Da A 4 ¢| —(—Fac — Fab) 3VE 25 PA—-P 13,14-24 3 E
1 Vx(Fx < VyGy) A 3 Yy (Fy — Gy) A 5 —Fac 4—NE 26 —IxGx > —(Ix(Fx A Gx) AVy(Gy — Fy)) 2-25-1"
2 [ —(VxFx V ¥x—Fx) A 4 Da — Fa 1VE 6 Vx—Fxc 4-5Y1
3 iVxe 2V NE 5 Fa — Ga 3VE 7 IxGxb 1,6 - E 7.3.33
4 —Vx—Fx 2V NE 6 Fa 24—E 8 4| Gdb A 1 Ix(Px A=Mx) — Vy(Py — Ly) A
5 Ix—Fx 3 QN 7 Ga 56 —E 9 T —Fdc A 2 Ix(Px A Nx) A
6 Ix——Fx 4 QN 8 vy(Fy — Gy) — Ga 371 10 hdb 8 R 3 vx(Px — —lLx) A
¢ —Fa A 9 Da — (Vy(Fy — Gy) — Ga) 2-8 -1 11 —Fdc — Gdb 9,10 —» I 4 la] PaANa A
8 [o] ——Fb A 12 Ix(—Fxc — Gxb) 1131 5 7Pu ——La 3VE
9 Fb 8—E 7.3.29 13 Ix(—=Fxc — Gxb) 7.8-123E 6 Pa 4NE
10 Fa—VyGy  1VE 1 IxFx — Vy((FyV Gy) — Hy) A 14 Ix(—Fxc — Gxb) 2-13-1F 7 Ix(Px A —Mx) A
11 Fb < YyGy 1VE 2 IxHx A 8 Yy(Py — Ly) 1,7—E
12 —VyGy 7,10 - E 3 | VR A 9 Pa— La SVE
13 YyGy 9,11 <~ E 4 Jz——Fz 3VE 10 La 69 —E
14 PA-P 12,13 C 5 ¢ ~Fa A 11 —La 5,6 —E
15 PA-P 6,8-143E 6 Fa 5-E 12 ~3x(Px A ~Mx) 7-11-1
16 PA—P 5,7-153E 7 IxFx 631 13 Vx—(Px A ~Mx) 12 QN
17 VxFx V ¥x—Fx 2-16—-1F 8 IxFx 4,5-73E 14 —(PaA—Ma) 13VE
9 Vy((FyV Gy) — Hy) 1,8 E 15 ——Ma 6,14 ANE
10 b Fb A 16 Ma 15— E
11 7(FbVGb)~>Hb IVE 17 Na 14 N\E
12 FbV Gb 10VI 18 Na A Ma 16,17 A1
13 Hb 11,12 —E 19 Ix(Nx A Mx) 1831
14 Fb AHb 10,13 A1 20 Ix(Nx A Mx) 2,4-193E
15 Ix(Fx A Hx) 1431
16 Ix(Fx A Hx) 8,10-153E




7.3.34
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7.3.35

7.3.36

Vx(Fx — ~Jy(Gy A Hxy)) A
Wx(Fx — 3y(Fy A Hxy)) A
I WxVy(Hxy — Hyx) A
I Ix(Fx A Gx) A
- FaAGa A
Taﬂﬂy(Fy/\Hay) 1VE
Fa SAE
Jy(Fy A Hay) 6,7 —E
®| Fb AHab A
Tbﬂﬁay[Gy/\Hby] 2VE
Fb 12AE
—3y(Gy A Hby) 10,11 = E
Yy—(Gy A Hby) 12 QN
~(Ga A Hba) 13VE
Hab INE
Hab — Hba 3VE
Hba 15,16 = E
Ga SAE
Ga A Hba 20,21 AT
PA—-P 14,19 C
PA-P 11,12-23 3 E
PA-P 4,5-213E
—3x(Fx A Gx) 4-22-1
Vx=(Fx A Gx) 23 QN
VxVy(Hxy — Hyx) — Vx=(Fx AGx)  3-24 — I
1 WxWy(Fxy — Fyx) A
2 a|®| Fab — Fba 1VE
3 Fba — Fab 1VE
4 Fab < Fba 23«1
5 Yy(Fay < Fya) 2-4V1
6 VxVy(Fxy < Fyx) 2-5V1
Vx—Fxx A
IxVy(Fyx < Fzvw((Fwz — Fwy) A —Fzy)) A
| Wy(Fya < Jzvw((Fwz — Fwy) A —Fzy)) A
Taa « Jzvw((Fwz — Fwa) A —Fza) 3VE
—Faa 1VE
—3zvw((Fwz — Fwa) A —Fza) 45<E
Vz=Yw((Fwz — Fwa) A —Fza) 6 QN
—vw((Fwa — Fwa) A —Faa) 7VE
Fw—((Fwa — Fwa) A —Faa) 8 QN
| —~((Fba — Fba) A —Faa) A
~(Fba — Fba) 5,10 ANE
Fba 11 — NE
—Fba 11 - NE
PA—P 12,13 C
PA—P 9,10-14 3 E
PA—-P 2,3-153E
—3xvy(Fyx « Fzvw((Fwz — Fwy) A —Fzy)) 2-16 -1

7.3.38

a

Vxvy((Ax A By) — Cxy)

Jy(Fy AVz(Hz — Cyz)

VxWyVz((Cxy A Cyz) — Cxz)
Vx(Fx — Bx)

BE Ac AHb

Fa AVz(Hz — Caz)
Vz(Hz — Caz)

Hb — Cab

Hb

Cab

(Cca A Cab) — Ccb
(Ac ABa) — Cca
Fa — Ba

Fa

CcaACab

Ccb
Ccb

(Ac AHb) — Ccb
Vy((Ac AHy) — Cey)
Vzvy((Az A Hy) — Czy)

1 Vz(—Hz < ¥x(Fx A Gz))
2 Wx3y(Gy A Fx)

3 T VxHx

4 ol Ha

5 —Ha < Vx(Fx A Ga)
6 —Ha

7 7Ha

8 ——Ha

9 —Vx(Fx A Ga)
10 Ix—(Fx A Ga)
11 bl —(FbAGa)
12 iy[Gy AFb)
13 ¢l GcAFb
14 Fb

15 —Ga

16 —Ga

17 —Ga

18 Vx—Gx

19 Jy(Gy AFd)

20 ¢l GeAFd

21 7(36

22 —Ge

23 PA—P

24 PA-P

25 —VxHx

L

A

6AE

7VE

5AE

89 —E
3VE:x/c,y/a,z/b
1VE:x/c,y/a
4VE

6AE
13,14 - E
5AE

16,15 N1
12,17— E
18,10 A1
11,19 - E
2,6-20 3E
5-21 =1
5-22V1
5-23V1

3VE
1VE

4R

6,71
5,8 = E
9 QN

2VE

A

I3AE
11,14 ANE
13-153E
10,11-16 3 E
4-17V1
2VE

A

20ANE
18VE
21,22 C
JE

7.3.39

Say that an archetypal pig is something such that, if anything at all is a pig, it

is. Show that there is an archetypal pig.

7.3.40

Vx(Ax < (JyPy — Px))

—3xAx

Vx—Ax
—Aa
Aa < (3yPy — Pa)
~(3yPy — Pa)
JyPy
®| Pb
| Ab o (3yPy — Pb)
—Ab
~(JyPy — Pb)
—Pb
Pb
Ab
IxAx
IxAx

IxAx

2 QN
3VE
IVE
45<E
6— NE

1VE

A
9,10 = E
11 - NE
8 R
10-13 — I
1431
7,8-153E
2-16 1"

8.3.1

Say that something is truly ugly just in case, if it is beautiful, then anything is.
Show that some things are truly ugly.

Vx(Ux < (Bx — VyBy))

—3xUx

x—Ux
Ua < (Ba — YyBy)
—Ua
—(Ba — VyBy)
—VyBy
Jy—By
bl -Bb
—ub

Ub < (Bb — YyBy)

—(Bb — VyBy)

Bb

PA-P
PA-P

IxUx

A
A

QN

1VE
3VE
45— E
6— NE
7 QN

A

3VE
1VE
11,16 » E
12 - NE
9,13 C
8,9-143E
2151+

8.3.2

S VW o N W A W N =
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IxVyly =x < Fy) A
I Ix(Fx A Gx) A
¢ FaAGa A
o] Fb A
¢l Yyly=cFy) A
7:1 =c e Fa SYE
b=c~Fb SVYE
Fa 3AE
a=c 68 —E
b=c 4,7 - E
Ga 3AE
a=Db 9,10=E
Gb 11,12=E
Gb 1,5-133E
Fb — Gb 4-14 -1
Vx(Fx — Gx) 4-15V1
Vx(Fx — Gx) 2,3-16 3E
Ix(Fx A Gx) — Vx(Fx — Gx) 2-17 -1
Vx(Fx — Gx) A
4] wiy=aFy A
7d =d«~Fd A
d=d =1
Fd 21,22 < E
Fd— Gd 19VE
Gd 23,24 —E
FdAGd 23,25 A1
Ix(Fx A Gx) 2631
Ix(Fx A Gx) 1,20-27 3E
Vx(Fx — Gx) — Ix(Fx A Gx) 19-28 — I
Ix(Fx A Gx) < Vx(Fx — Gx) 18,29 1
IxVy(y = x < Fy) A
T VxGx A
¢ Wly=a<Fy) A
a=a+ Fa 3VE
a=a =1
Fa 4,5—E
Ga 2VE
FaAGa 6,7\ 1
Ix(Fx A Gx) 831
Ix(Fx A Gx) 1,3-93E
WxGx — Ix(Fx A Gx) 2-10 -1




8.3.3

S v ® N N A WN

IxVvy
Ix

b

Ix

cld

(y=x<TFy)
(Fx A Gxx)
FaAGaa

Wy =b < Fy)
| b=b

b=b<Fb

Fb

Gaa

Fa

a=b« Fa

a=b

Gab

FaAFb A Gab

Jy(Fa AFy A Gay)

IxFy(Fx AFy A Gxy)
IxFy(Fx AFy A Gxy)
Fy(Fx AFy A Gxy)

Ix(Fx A Gxx) — IxFy(Fx A Fy A Gxy)
IxFy(Fx A Fy A Gxy)

Fc AFdA Ged
Fc

Fe A Gee
Ix(Fx A Gxx)
Ix(Fx A Gxx)

Ix(Fx A Gxx)
IxJy(Fx A Fy A Gxy) — Ix(Fx A Gxx)
Ix(Fx A Gxx) < IxJy(Fx A Fy A Gxy)

L

=1

4VE

5,6 = E
3AE
3AE
4VE
9,10 = E
8,11=E
9,7,12 A1
1331
1431
1,4-153E
2,3-163E
2-17 =1
A

A

20NE
20NE
20NE

A

24YE
24YE
21,25 <+ E
2226 —~E
27,28=E
1,24-29 3E
23,30=E
21,31 N1
3231
20-333E
20-343E
19-35 =1
18,36 — I

8.3.4

30
31
32

IxVy(y =x < Fy)
Ix(Fx A (Ga — Hx))
Ga

®l FbA(Ga — Hb)
Fb
Ga — Hb
Hb
Fb AHb
Ix(Fx A Hx)
Ix(Fx A Hx)
Ga — Ix(Fx A Hx)
Ix(Fx A (Ga — Hx)) — (Ga — 3x(Fx A Hx))
(Ga — 3x(Fx A Hx))

| Vxly=c—Fy)

Ga — He

Fc A (Ga — Hc)

Ix(Fx A (Ga — Hx))
Ix(Fx A (Ga — Hx))
(Ga — Ix(Fx A Hx)) — Ix(Fx A (Ga — Hx))
Ix(Fx A (Ga — Hx)) <> (Ga — 3x(Fx A Hx))

14VE
15,16 <+ E
A

13,18 = E
A

20NE
20NE
14VE
2321 < E
22,24=E
19,20-253E
18-26 — 1
17,27 A1
2831
1,14-29 31
13-30 — 1
12,31 < 1

8.3.5

IxVy(y =x < Fy)
Ix(Fx A (Gx — Ha))

Ix(Fx A Gx)
o Fb A Gb
¢l FeA(Gec— Ha)
4] vuly —d o Fy)
7b:d<—>Fb
c=d«Fc
Fb
Fe
b=d
c=d
FAAGd
FAA(Gd — Ha)
Gd
Gd — Ha
Ha
Ha
Ha
Ha

Ix(Fx A Gx) — Ha)

Ix(Fx A Gx) — Ha
¢l Vyly=-e« Fe)

Fe A Ge
IxFx A Gx
Ha
Ge — Ha
Fe A (Ge — Ha)
Ix(Fx A (Gx — Ha))
Ix(Fx A (Gx — Ha))

Ix(Fx A (Gx — Ha)) — (Ix(Fx A Gx) — Ha))

(Ix(Fx A Gx) — Ha)) — Ix(Fx A (Gx — Ha))
Ix(Fx A (Gx — Ha)) < (Ix(Fx A Gx) — Ha))

L

A

6VE
6VE
4N\E
SAE

7.9 —E
8,10 = E
4,11=E
5,12=E
13AE
14N\E
15,16 = E
1,6-173E
2,5-183E
3,4-193E
3-20—1
2-21—1
A

=1

24V E
2526 <+ E
A

27,28 A1
2931
23,30 - E
23-31—1
27,32 A1
3331
1,24-343E
23-35 -1
22,36 =1

8.3.6
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IxVy(y =x < Fy)

Ix(Fx A —Gx)
¢ FaA—Ga
o] Fb
‘| Vyly=c« Fe)

a=c Fa

b=c«Fb

Fb — —Gb

Vx(Fx — —Gx)

Vx(Fx — —Gx)
Ix(Fx A —~Gx) — Vx(Fx — —Gx)
Vx(Fx — —Gx)

[ vy =d e Fy)
| a=a

d=d« Fd

Fd

Fd — —Gd

—-Gd

FAA-Gd

Ix(Fx A —Gx)
Ix(Fx A —Gx)

Vx(Fx — —Gx) — Ix(Fx A—Gx)
Ix(Fx A —Gx) < Vx(Fx — —Gx)

> > >

A

SVE
SVE
3VE
68— E
47 < E
9,10=E
3,11=E
12AE
1,5-133E
4-14 — 1
4-15V1
2,3-163E
2-16 =1
A

=1

20V E
21,22 < E
19VE
23,24 —E
2325N1
2631
1,20-27 3JE
19-28 — 1
18,29 < 1



8.3.7

S VW o N W A W N =

11

8.3.8

IxVyly =x < Fy) A
I Ix(Fx A VyGyx) A
@bl Fb AVyGyb A
YyGyb 3AE
Gab 4VE
Fb 3AE
Fb A Gab 6,5N1
Fy(Fy A Gay) 731
Fy(Fy A Gay) 23-83E
¥x3y(Fy A Gxy) 3-8VI
Ix(Fx AVyGyx) — Vx3y(Fy A Gxy) 2-10—1
¥x3y(Fy A Gxy) A
¢l Yyly=cFy) A
7c: ¢ Fe 13VE
c=c =1
Fe 14,15 < E
4| Jy(Fy A Gdy) 12VE
€| FeAGde A
e=c«e Fe 13VE
Fe 18 AE
e=c 19,20 < En
Fe A Gde 18,21 = E
Fc A Gde 17,18-22 3 E
Gdc 23A\E
YyGyce 17-24V1
Fe AVyGyc 16,25 A1
Ix(Fx A VyGyx) 2631
Ix(Fx AVyGyx) 1,13-273E
Wx3y(Fy A Gxy) — Ix(Fx A VyGyx) 12-28 — 1
Ix(Fx AVyGyx) « Vx3y(Fy A Gxy) 11,29 - 1
1 IxVy(y = x < Fy) A
2 afe FaAFb A
3 || wly=x—Fy) A
4 7Fa 2AE
5 Fb 2AE
6 a=c< Fa 3VE
7 b=c—Fb 3VE
8 a=c 4,6~ E
9 b=c 57 E
10 a=b 89=E
11 a=b 1,3-103E
12 (Fa AFb) —a=b 2-11 —1
13 W((FaAFy) —a=y)  2-12VI
14 YxVy((Fx AFy) — x =y) 2-13V1

8.3.9

8.3.10

[

1 IxVyly =x < Fy) A
2 VxFx A
3 alblel wy(y =c e Fy) A
4 Fa 2VE
5 Fb 2VE
6 a=c< Fa 3VE
7 b=c« Fb 3VE
8 4,6 ~ E
9 b=c 57« E
10 a=b 89=E
11 a=b 1,3-103E
12 Yyla=y) 3-11VI
13 Yxvy(x =y) 3-12V1
14 VxFx — VxVyx =y 2-13 -1
Ixvy(y =x < Fy) A
[ vy =a—ry A
i:uHFa 2VE
a=a =1
Fa 34« E
I FyVz(x ZyA(z=xVz=y)) A
[o] ¢ Vz(b#cAz=bVz=c) A
7I:|:u<—»Fb 2VE
c=a«<Fc 2VE
b#cAla=bVa=c) 7VE
b#c 10AE
a=bVa=c 10NE
a=b A
7Fb 135=E
Fc A
7(2 a 159 < E
c=b 13,16= E
c#£b 1,17=E
—Fc 15-18 ~ 1
4 d=a<=Fd 2VE
b#cA(d=bVd=c) 7VE
d=bVd=c 21AE
d=c A
’iFd 19,23=E
d=c— —Fd 23-24 -1
—Fd A
d#c A
d=b 22,27VE
Fd 14,28 = E
—Fd 27 R
d=c 27-30 -1
“Fd—=d=c 26-31 -1
d=c+ —Fd 25321
Vyly =c o ~Fy)) 20-33V1
IxVyly =x « —Fy) 3431
a=c A
7FC 36,5=E
Fb A
b=a 8,38 — E
b=c 39,36 = E

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

e=b

—Fe—e=b

e=b« —Fe

Vy(y =b < —Fy)

IVy(y =x — —Fy)

IVy(y =x < —Fy)
IxVy(y =x < ~Fy)

IxFy(y = x < ~Fy)
| Vyly=fe Ry
= f o —Ff

f=f

PA-P
g=aVg="f

azfAlg=aVg="f)
Vz(a#fA(z=aVz=Hf))
JyVzla#yAlz=aVz=y))
IFyVz(x YA (z=xVz=y))

IxFyVz(x #yA(z=xVz=y))

IyVa(x £y Alz=xVz =y)) - IWyly

=x < —Fy)

IVy(y = x = ~Fy) - KVz(x £y Az =xVz=y))

IAYVz(x £ YA [z =xVz =1)) & Iy(y = x « —Fy)

IxFYVz(x YA (z=xVz=y)) < IxWy(y =x < ~Fy)

11 R
38-41-1
2VE
7YE

44 N\E

A

42,46 = E
46-47 — 1
A

A

45,50 VE
37,51=E
49 R
50-53 — I+
49-54 - 1
48,55 < 1
43-56 V1
5731
12,13-35,36-58 V E;
6,7-593E
6-60 — I
A

A

63VE
=1

64,65 = E
A

66,67 = E
5 R
67-69 — 1
A

LEM

A

2VE
73,74 — E
71 VNE
75,76 C
A

63VE
7879 <~ E
71V NE
80,81 C
72,73-77,78-82 V Ex
71-83 ~ 1"
70,84 AT
71-85V 1
8631
8731
62,63-88 IE
62-89 — 1
61,90 = I
1,2-913E

V E;

[V RSEY

RS Y

oo P

2-4—1
5-7 =1
A

A

8,11 - E
10 R
11-13—E
1,14VE
9,15 —E
10 R
10-17—1
18— E

2VI

=(pV-p) 1R

2-4—-1

6VI

—(pV-p) 1R

6-8—1
1-9-1
10—~ E



