Proof of Theorem 005

The theorem to be proved is
Tityi=z2+y2 & T <x2 — Y2<uy

Suppose the theorem does not hold. Then, with the variables held fixed,
H) [[(z14+y) = (2 +w2)] & [(21) < (22)] & [7(y2) < ()]

Special cases of the hypothesis and previous results:

To+y2 =11+ Y1 from H:xi:y:weiyo

1 < To from H:xq:yi:zs:yo

—y2 <Y1 from H:zi:yi:zo:ys

mrp<my V z1+(T2—21) =22  from 68x1;70

T+ ((r2 —m1) +y2) = (21 + (x2 — 1)) + 92 from 72521502 — 21392

AN I

ot (e —x)ty)=x1+y1 V (ve—z1)+ty2 =11 from 120;21;y1;(z2 —
x1) + Y2

6: Y2+ (22 —x1) = (w2 — 1) + 92 from 98;x9 — 1512

7 ya <yo+ (r2— 1) from T7l;yo;we — 1

Equality substitutions:

8 —mit(z2—m)=22 V (o1 +(z2—m))+tye=21+y1 V - (12)+y2 =21+

9 i+ (e —z1)+y)=(x1+(z2—21))+y2 V z1+ (22 —21)+y2) =21+ 1
Vo o (2t (m =)ty =21+

10: = (xe—z1)+y2=vy1 V -yt (xa—xz1)=(r2—21)+y2 V Yo+ (x2—21) =11

118 —yo+(ze—x1)=v1 V —~y2<y+(ra—x1) V y2<u

Inferences:

122 mx1+ (e —21) =22 V (214 (22 —21)) +y2 =21+ U by
0: 2o +y2o =21 +y1
8 ~xi+(ro—x1) =22 V (m1+(v2—71))+p2=214+y1 V "2ty =a1+Uy
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http://math.princeton.edu/~nelson/ref/68.pdf
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13:

14:

15:

16:

17:

18:

19:

20:

21:

22:

r1+ (r2 — 1) = 22 by
1: 21 < 9

3Zﬁ$1§$2 V .CE1—|—($2—$1):332

Yot (e —z)=1y1 V —y2 <ya+ (22— 1) by
2: my2 <1
11: m~yo+(z2—21) =11 V —~y2<yo+(rao—21) V v2<u

i+ (e —z1)+y)=z14+y1 V - (x1+(@2—21)+y2=21+y1 by
4z + (22 — 1) +y2) = (21 + (22 — 1)) + 12

9: mx1+ ((z2—x1)+y2) = (w14 (xa—2x1))+y2 V z1+((z2—21)+y2) =21+ 10
(@1t (22— @) Fy2 =31+

“(re—21)+y2=y1 V Y+ (r2a—21) =11 by
6: yo+ (w2 — 1) = (X2 — 1) + Yo
10: = (ze—x1)4+y2=vy1 V —yat(va—21) = (xo—z1)+y2 V ya+(r2—21) =1

Yo+ (w2 —21) =91 by
7 ys < yo + (w2 — 1)
4: myo+ (2 —21) =11 V —y2 <o+ (2 —a1)

(x1+(x2—21))+y2e=21+W0 by
13: 1+ (x2 —x1) = 29

120 w4+ (w0 —21) =220 V(w1 + (22 —21)) + 92 =21 + 11

“(xa—x1)+y2=31 by
17: mys + (z2 — 1) = ¥1
16: ~(xo—z1)+y2=vy1 V yo+(vo—21) =1y

1+ ((z2—21)+y2) =21+ w01 by
18: (w1 + (w2 — 1)) +y2 = 21 + 1
15: o1+ (2 —21) +y2) =21 +y1 V. — (21 + (w2 — 1)) +y2o =21 + 11

—|:L‘1+(($2—£L‘1)+y2):l’1 + Y1 by
19: = (x2 —z1) +y2 =1
5: x4+ (e —x1)+y2) =1 +y1 vV (z2—x1)+y2=1u1

QEA by

20: 1+ ((x2 — 1) +y2) =21 + U1
21: —x1 + ((332 — fL‘l) +y2) =T+



