Proof of Theorem 136i

The theorem to be proved is

el (y+2)=@Ty) (@12 — xT(y+S2)=(xTy) - (x152)
Suppose the theorem does not hold. Then, with the variables held fixed,

H) [[e1@+2)=zTy)-@T2)] & [~(@T(y+(52))=((=Ty)-(1(52))]

Special cases of the hypothesis and previous results:

0: (zly)-(z12)=xT(y+2) from H:z:y:z

I = (zTy) - (z1(S2)) =27 (y+(S2)) from H:x:wy:z

2: S(y+z2)=y+(S2) from 12;y;2

3 xz-(zT(y+2)=27y+=2)) from 126;z;y + 2

4: z-(z12)=21(S2) from 126;z;%

5. z-((zTy)-(z12)=(z-(zTy)) (z12) from 102;z;x Ty;x T 2
6: (zTy)-(z-(x72)=(zTy)  -x) (7 2) from 102;z T y;z5x T 2
7 - (xTy)=(Ty) = from 105:x;2 Ty

Equality substitutions:

8 -~ (xly)-(@lz)=xl(w+z) VvV z-(xly- (@]2)==2z16Wy+=2)
Vo omz- (2] (y+2) =21 (S5(y+2))

9: =8(y+2) =y+(Sz) vV —(zTy)-(x1(52) =2T(Sy+2)) vV (z1y) (z1(S2)) =
z 1 (y+(52))

=x¢(<8z> Voo @ly) (e @12) = (@1y)2)- (@1 2)
1: —z-(@ly) =@ly-2 vV -2 (@19 @12)=( @1y) (@12
Voz((@ly)(@12) = (@ 1y)2)-(@12)

12: = ((z7y)-2)-(272) = (z1y)-(21(S2)) vV —x-((2Ty)-(x72)) = ((xTy)-2)-(2712)
Vo ((eTy)-(x12) = (xTy) - (x1(52))

13: —a-((z1y)-(212) =21 Sw+2) vV —~x-((@ly) - (¢]2)=(=Ty)-(x1(52))
Voz T (S(y+2)=(xTy) (x7(S2))

Inferences:
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4 e (@ ty) @12 =21 GW+2) V -z @l1@+2)=216W+2) by
0: (zTy)-(z12)=21(y+2)
8 = (@ly - (wlz) =21tz Vv z-(e7y) - -(=12) =216+ 2)

Viomz-(@l(y+2) =218y +2)

15: =S(y+2)=y+(S2) VvV —(@ly) - (1(S2)=21(S(y+=2)) by
L= (zTy)-(x7(52) =27 (y+(S2))
9: =S z) =1y

y+z) =y+(S2) VvV - (zTy)(x1(S2)) =21(S(y+2)) Vv (v1y) (21(82)) =
)

16: —~(zTy) (@1(S2)) =xT(S(y+2) by
2: S(y+2) =y+(S2)
15: = 8(y+2) =y+(S2) V. = (zTy)-(x1(S2) =z T (S(y+2))

170 z-((@1y)-(x12) =21 +72) by
3x- (@l (y+2)=21+2)
Mo z-((zTy) (212) =2TSy+2) vV ~a-(@l(y+z)=210+2)

18: = (zly)-(z-(x12) =((xTy)-2) (xT2) vV (@1y)-2)-(x12)=(zTy) (z7(S2))

4: x-(x12)=x7(Sz2)
10: mx-(@l2)=21(S2) vV ~(@ly) (- (x12) =(z1y) 2) (x72)
Vo (Ty)-z)-(T2)=(zTy) (x1(52))

19: ~z-(z1y)=(a] Voz-((@ly) (@12)=(aly)-2)-(@Tz) by
52 ((x1y)-(@12) = (@ (x1y) - (@12)
11 ~e-(zly) = (@Ty) -2 V ~a-(@ly) @12)=(-(@Ty) (@72
Voz(@ly)(@12) = (@ 1y)-2)-(@12)

200 ((zTy)-z)-(x12)=(xTy)-(®7(Sz)) by
6: (zTy)-(z-(x12)=zTy) x) (x12)
18: = (zTy)-(w-(212) = ((xTy)-2)-(x12) VvV (xTy)-x)-(x12) = (xTy)-(x71(Sz))

2 w-((@1y) (@12)=(@Ty) 2)-(x1z) by
Toa-(@ly)=(c]y)
19: ~o-(@ly) =@y -z V 2 (@ly)-@12)=(@Ty) o) (@12)

222w ((@ly)-(212) =216y +2) vV ~z-((zTy)-(x12) = (@Ty)-(x1(52))

y) -
z)

8

8 —

16: - (2 1y)- (21 (S2) =21 (S(y+ 2))

2



13: mz-((2Ty)-(#12) =2T(Sy+2)) v —z-((xTy)(212) = (zTy)-(xT(S2))
Vo (z1y) - (x1(52) =271 (S(y +2))

23 —a-((@ly) (@12)=(e1y)-@1(S2) by
17 2 (2 1y) (212) =2
22: ~a-((x1y)-(212) =21 (S+2) V -z (@ly)-(@12) = (Ty)- (@71 (52)

)

20—z ((zly)-(212)=((zTy)-z)-(xT2) V z-((xTy) (x12)) = (zTy) (x1(Sz))
by

20: (zTy)-z)-(@12)=(zTy) (x71(Sz2))

12: = ((zTy)-2)-(z12) = (x1y) (x1(S2)) V =z ((zTy)-(x12)) = ((zTy)-z)-(z72)
Vioz-((zTy)-(x12)=(xTy) (z1(S2))

25: z-((zly) - (12)=(zTy) (z1(S2)) Dby

21: z-((z1y) - (xT2)=((xTy) -2) (x7T2)

24: ma-((xTy) (212) = ((@Ty)-x)-(xT2) vV z-((@Ty)-(xT2)) = (xTy)-(z1(Sz))
26: QFA by

23: mx-((xTy)-(@12)=(xTy) (x1(S2))

25: x-((zTy) (xT2)=(xTy) (x7T(S2))



