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[Dis2 2 S I Va: Vb: b - —a = b]

[Dis2 < «

Dis2”]

[Dis2 2 “disjin2”]

Leml.11c

[Leml.11c "% AcAx.P([S I- Va: ¥b: Va: ¥b: ~a I Va: Vb: a - Repetition &> ~a >
—a;Al">a=-b=aMPra=-b=ara>»-b=aAl'>-a= b=
—a;MP>—-a=-b=—-ar>-a>-b= —-a;Neg>-b=-ar>-b=a>
b;Dedr>Va:Vb:ak b > a= b;Dedr>Va:Vb:—mata=b>—-a=a= b],po,0)]

[Lem1.11c *™5' S - Va: Vb: ~a = a = b]

[Leml.11c % «
Lem 1.11¢”]

[Lem1.11c 2 ¢ one”]

Corl.10a

[Corl.10a "% AcAx.P([SF Va:Vb:Ve:a = b b= cF Va:Vb:Vca=bh b=
cFaFMP>a=bra>bMP>b=c>b>cDedr>Va:Vb:Vc:a=bF
b=cktatc>»a=b=b=>c=a=c¢MPra=b=b=c=a=
cra=b>»b=c=a=cMP>rb=c=a=c>b=c>a=c|, poc)

tmt

[Corl.10a ™" Sk Va:Vb:Vc:a=bkb=cFa= ¢

[Corl.10a < «
Cor 1.10a”]

[Corl.10a X “h zero a”
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Corl.10b

proof

[Corl.10b "= Ac.Ax.P([SFVa:Vb:Vc:a=b=ckbFA2 >a=b=c=
a=>b=a=c¢cMPra=b=c=a=b=a=cra=b=c>a=b=
a=cAl'>b=a=bMP>rb=a=b>rb>»>a=bMPra=b=a=
c>a=b>a=c|,po,c)]

[Corl.10b *3* Sk Va:Vb:Ve:a=>b=chHbFa=(

[Corl.10b X «
Cor 1.10b”]

[Corl.10b 25 “h zero b7

Leml.11a

[Lem1.11a progf A P([St Va:Neg' > -a= ——a= -a= -a=

a; Repetition’ > —a = —a; Corl.10b> —-a = —-—a = -a= -a=al>-a=
—a > —-a= ——a = a;Al’ > ——a = —a = —a;Corl.10a > ——a = —a =
—mal>—a= —ma=a> -a=al,po,c)|

stmt

[Leml.1la =" S+ Va: ——a = a]

tex

[Leml.11a =
Lem 1.11a”]

[Leml.11a RASEN one”]

Lem1.11b

[Lem1.11b "% Ac Ax.P([S I Va: Neg/ > =—-a = —a = ——a = a =
——3;Leml.1la> ———a = —a;MP > ———a = -a= ——a=a=
a;Corl.10a>a= ———a=al> ———a=a= ——a>a= —al,po,C)]

stmt

[Leml1.11b "= S+ Va:a = ——a]

[Leml.11b & «
Lem 1.11b”]

[Lem1.11b % “h two”]
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H3
[H3 P Ac A P([S - Va:¥biVeia = b= chak ¢k MP>a=b=cia>
b=¢MT b= c>—c> —b],po,c)]

[H3 'S+ Va:Vb:Ve:a = b= ckak —ck —b

[H3 < «
H3'|

[H3 RIS three”]

Prop3.2¢’

’ proo

[Prop3.2¢ A Ax.P([S I Va: Vb: Vc: Va: Vb:
Prop32c>afbl>b7g>>g [« a C
a=c;Ded>Va:Vb:Vcca=bFb=c=a=c>»a=

[Prop3.2¢' *3° S - Va: Vb: Ve: a

“

[Prop3.2¢’
Prop 3.2¢”]

[Prop3.2¢/ RIS four”]

Sl//

, proof

[S1’

bra=c>b=cDedr>Va:Vb:Vc:a
¢;Ded>Va:Vb:Vcca=bFa=c=b

[S17 "5 Sk Va:Vb:Vea=b=a=c=b=(|

[Sl// tﬁf «
Sl??”]

ACAX.P([S I Va: Vb: Vc: Va: Vb: Ve:a = b - Va: Vb: Ve
C c
c>

[S1” YK four mark”|

/

Neg

, proof

[Neg ACAx.P([S F Va: Vb: Va: Vb: =b = —a - Va:Vb: =b => a + Neg > —b =
—a>-b=a> b;Ded>Va:Vb:-b=akF b> b= a= b;Ded>Va:Vb: —b =
—aF-b=a=b>-b= —a= b= a=b],po,c)

[Neg’ "3°S + Va:Vb: =b = —a = —b = a = b
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[Neg’ tex
Neg”’]

[Neg’ Y ap) five”]

Repetition’

[Repetition’ proof Ac.AX.P([S F Va: Va: a - Repetition > a > a;Ded 1> Va:a b
a>a=al,po,c)]

[Repetition’ st g Va:a = aj

[Repetition’ “% ¢

Repetition]

[Repetition’ RIS six”]

Leml.11e

proof

[Leml.1le "=~ Ac.Ax.P([SF Va:Vb:Va:Vb:a = b+ Leml.11a > ——a =
a;Corl.10a>—-—a=ar>a=b> —-—a= b;Leml.l1lb>b =

——-b; Corl.10a > —-—a = b>b = —-—b> —-—a = —-—b;Leml.11d > ——a =
-—b=-b=-aMP>r-—a=-—-b=-b=-ar-—a=-—-b>»-b=
—a;Ded >Va:Vb:a= bk -b= —-a>a= b= —-b= —al,po,c)]

St Va:Vb:a= b= —b= —a

stmt

[Leml.1le "=

tex

[Leml.lle —
Lem 1.11e”]

[Leml.11e RIS seven” ]

Lem1.11d

proof

[Lem1.11d "= Ac.Ax.P([S F Va: Vb: Va: Vb: =b => —a F Neg’ > -b = —a =
-b=a=bjAl'>a=-b=aMP>-b=-a=-b=>a=b>-b=-a>
-b=a=b;Corl.10a>a=-b=ar>-b=a=b>a=

b;Ded > Va:Vb: =b = —-atka = b > —b = —a = a = b], po, ¢)]

[Lem1.11d *3" S - Va: Vb: b = —a => a = b

[Leml1.11d % «
Lem 1.11d”]

[Lem1.11d 2 “h eight”]

16



Prop3.2b’

[Prop3.2b’ % Ac Ax.P([S - Va: Vb: Va: Vb:a = b - Prop 3.2b>a=b > b =
a;Ded>Va:Vb:a=btFb=a>a=b=b=al,po,c)]

[Prop3.2b/ *5' S - Va:Vb:a = b = b = a]

[Prop3.2b’ o«

Prop 3.2b”]

[Prop3.2b’ Y nine” ]

H10

H10 ™% e A P([S F Va:Vb: —b = a - Prop3.2b/ >a=b=b =

[ b=a P a=b=b
a:Leml.lle»>a=b=>b=a=-b=a=-a=b;MPra=b=b=a
-b=a=-a=bra=b=b=a>»-b=a=-a=bMP>-b=a= -a=

b>-b=2> -a=b],po,c)]
[H10 *2° S+ Va: Vb: =b = a F —a = b]

[H10 %% «
H10"]

[H10 22 “h ten”]

HI11

proof

[H11 "= Ac.AxP([SFVa:Vb:Vc:—ma=bFa=ckb=ck Corl.10a> —-a =
b>b=c> -a= ¢Leml.llg>a= c>-a= c>cl,po,c)]
[H11°®' S+ Va:Vb:Ve:~a=bFa=chkb=ct

[H11 % «
H117]

[H11 RASEN eleven”]

Leml.11g

f
[ proo

Leml.1lg "— Ac.Ax.P([SkVa:Vb:a=bF -a=btF Leml.lle>»a=b=
-b=-aMP>ra=b=-b=-ar>a=b> b= —a;Leml.lle>>» —a=
b=-b=-—aMP>r-a=b=-b=-a>-a=b>-b=

—=a; Neg > —=b = ——a > =b = —a > b], po, ¢)]
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[Leml.11g **8' S+ Va:Vb:a = b+ —a = b+ b]

tex

[Leml.11g =
Lem 1.11g”]

[Leml.11g RIS twelwe” |

MT

f
[ proo

MT "= Ac.AxP([StVa:Vb:a=bF —bt Leml.1la > ——a = a; Corl.10a >
——a=alb>a=b>»-a=bVavVb:=—a=bF-bFAl'>-b=—-a=
=b;MP > —b = —-—a = —-b>-b>»--a= -b;Neg>-—a=-b>-—a=b>
—-a;Ded >Va:Vb:=—a=bF-bF-a>»--a=b=-b= - MP>--a=
b= -b=—-ar>--a=b>-b=—a;MP>-b= —a>-b> —al,po,c)|

[MT *2° S Va: Vb:a = b - —b F —al

[MT % «
MT”]

[MT 2 “modus tollens”|

S10

[S10 & «
5107

[S10 X “axiom s ten”]

Prop 3.2
[Prop 3.2 %% «
Prop\ 3.27]

[Prop 3.2 iy “prop three two”]

Prop 3.2i

[Prop 3.2i proot ACAX.P([S F Va: Vb: Vc: Va: Vb:Ve:a=b - Prop 3.2e>a=b >
at+c=b+cProp32h>a+c=c+a;Prop3.2h>b+c=
c+bSl>pat+c=b+cratc=ct+a>bt+c=c+a;Prop32b>b+c=
cta>»ct+a=b+c¢Prop32c>ct+a=b+c>bt+tc=ct+b>ct+ta=
c+b;Ded>Va:Vb:Vc:a=bFc+a=c+b>a=bFc+a=c+b], po,c)
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[Prop 3.2i *2' S+ Va:Vb:Ve:a=bt c+a=c+b]

ex

[Prop 3.2i & «
Prop\ 3.2i"]

[Prop 3.2i Ry “prop three two 1”]

Prop 3.2j;

proof

[Prop 3.2j1 — Ac.Ax.P([SkVa:Vbh:S5>a+b+0=a+b;S5>b+0=
b;Prop 3.2ib+0=b>»a+b+0=a+b;Prop3.2d>a+b+0=
atbra+b+0=a+b>a+b+0=a+b+0],po,c)

[Prop 3.2j; SHtSFVQ:Vb:ngbJrO:ngbJrO]

X «

[Prop 3. 2J1
Prop\ 3.2J,1”]

[Prop 3.2j; = “prop three two j one”]

Prop 3.2j,

[Prop 3.2j2 "% Ac Ax.P([S I Va: Vb: Ve: Va: Vb:Ve:ia+ b+c=a+b+ck S6 >
a+b+¢ —a+b+g,S2>a+b+g=a+b+g>>a+b+g =

a+b+c;Prop3.2c>a+b+cd =a+b+cd>atb+cd =a+b+cd >
at+b+cd;S6>b+c=b+c;Prop32ib+cd=b+c > §+b
a+b+c’;S6 > a+b+c =a+b+c';Prop 3.2c>a+b+c = +b ">
at+b+cd >a+b+cd =a+b+c;Prop3.2d>a+b+c =a+b+
at+b+cd>»a+b+=a+b+c;Ded>Va:Vb:Ve:a+b+
at+b+cd=a+b+c’>at+bt+tc=atbt+c=a+b+c =

[Prop 3.2j2 St—n;tSI—Vg:Vb:Vg:g+p+g:g+p+g:>g+b+c’:g

ex %

[Prop 3.2j2 =
Prop\ 3.2j-27]

[Prop 3.2j2 By “prop three two j two”]

Prop 3.2]

f
[ proo

Prop 3.2) = Ac.A\x.P([SF Va:Vb:Vc:Prop 3.2j; >X+y+0=
X+¥+0;Prop 3.2ja > X+y+z=X+y+z=>xX+y+7 =

X+Y+7;89 QZ>X+Y+0 = X+Y+0>X4y+7 = X+Y+Z = X+y+7 = X+§+7 >
X+y+zZ=%X+y+ZzDed>X+y+Z=X+y+zZ>a+b+c=a+b+c],po,c)]
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stmt

[Prop 3.2) — Sk Va:Vb:Vc:a+b+c=a+b+(]

tex

[Prop 3.2j —
Prop\ 3.2j”]

[Prop 3.2j Py “prop three two j”]

Prop 3.2k,

[Prop 3.2k; "% AcAx.P([S I Va: Vb: Va:Wbia = b S7>a-0 = 0;S7 > b-0 =
0; Prop 3.2a > 0 = 0; Prop 3.2br>b-0 =10 >O=b ;Prop 3.2c>a-0=0>0=
b-0>a-0=b-0;Ded>Va:¥b:a=bkFa-0=b-0>a=b=2a-0=>b-0],po,c)]

[Prop 3.2k; *5' S+ Va:Vbra=b=2a-0=b-0]

tex

[Prop 3.2k; —
Prop\ 3.2k_17"]

[Prop 3.2k; R4y “prop three two k one”|

Prop 3.2ks

[Prop 3.2ks ™" Ae.Ax.P([S F Va: Vb: Ve: Va: Vb:Ve:a=b = a-c=b-cha=
bFMPr>ra=b=a-c=b-cra=b>»a-c=b-¢;S8>»a-c’=a-c+2a;S8>
b-c’=b-c+b;Prop3.2er>a-c=b-c>a-ct+a=b-c+a;Prop32ira=b>
b-ct+a=b-c+b; Pr0p320>§ c+a=b-ct+arb-ct+a=b-c+b>a-ct+a=
b-c+b;Prop 3.2c>a-¢’ =a-ct+ara-ct+a=b-c+b>a-¢c’ =b-c+b;Prop 3.2d>
a-c=b-ctb>b-c’=b-c+b>a-c’=b-c;Ded>Va:Vh:Vc:a=b=a-c=
b-cka=brad=bc>»>a=b=ac=bc=>a=b=a-c=b-c],po, )
[Prop 3.2k, "' S+ Va:Vb:Vcca=b=a-c=b-c=a=b=a-c'=b-(]
[Prop 3.2ky = ¥«

Prop\ 3.2k_27]

[Prop 3.2k iy “prop three two k two”]

Prop 3.2k

[Prop32kpr—>00f)\ A P([SFE Va:Vb:Ve:a=bF Prop 3.2ky >x=y=x-0=
y-0;Prop 3.2ke >X=y=>X%X-2=y-z2=>xXx=y=>Xx-Z =y-Z;89Qz>Xx=
V=X 0=y-0pX=y=>xX-Z=y-Z2=X=y=%X-72 =y-Z >X=y=X-Z=
y-Z;Ded>Xx=y=X-Z=y-Z>»a=b=a-c=b-¢cMP>a=b=a-c=
b-cra=b>a-c=b-c],po,c)



[Prop 3.2k *2' S I Va: Vb: Ve:

[Prop 3.2k =5 «
Prop\ 3.2k”]

\cr
o
o,

Fa-c=

[Prop 3.2k By “prop three two k”]

Prop 3.2l
[Prop 3.21; 5 «
Prop\ 3.21,1”]

[Prop 3. 21, 2 “prop three two 1 one’ ’]

Prop 3.2,

[Pr0p32lgpg) A P([SEVa:Va:0-a=0FS8>0-a"=0-a+0;S5>
0-a+0=0-a;Prop3.2cr>0-a’=0-2a+0>0-a+0=0-2a>0-2a' =
-a;Prop 3.2c>0-a’=0-a>0-a=0>0-a'=0;Ded>Va:0-a=0+F
a=0>0-a=0=0-a =0],po,c)

o o

[Prop 3.21, "' S Va:0-a=0=0-2' = 0]

tex

[Prop 3.2l =
Prop\ 3.21.27]

[Prop 3.215 By “prop three two 1 two”]

Prop 3.21

[Prop 3.21 ™% AcAx.P([SF Va:S7> 0-0 = 0;Prop 3.2, > 0-X = 0 =

0-% =0;89@%X>0-0=0>0-x=0=0-X¥ =03 0-X=0;Ded>0-X = 0>
0-a=0],po,c)]

[Prop 3.21"2" S+ Va: 0-a = 0]

[Prop 3.21 % «
Prop\ 3.21”]

[Prop 3.21 = iy “prop three two 1”]
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Prop 3.2m;

proof

Prop 3.2m; "— Ac.Ax.P([SF Va:S7>a’-0=0;Prop 3.2f > 0=0+0;S7 >
-0=0;Prop3.2b>a-0=0>0=a-0;Prop32ex>0=2a-0>0+0=
-0+ 0;Prop3.2c>0=04+0>04+0=a-0+0>0=

-0+ 0;Prop 3.2c>a"-0=0>0=2a-0+0>2a"-0=a-0+0],po, )]

[Prop 3.2m; *2' S+ Va:a’ -0 =20+ 0]

tex

[Prop 3.2m; —
Prop\ 3.2m_1"]

v L |

[Prop 3.2m; edy “prop three two m one”]

Prop 3.2mj

p 3.2m5 "% A A P([S - Va: Vb: Va:Vbia’ -b=a-b+bF S8 a b =
+a,Prop3.2e>g b=a-b+b>a' -b+a’'=a-b+b+a;S6>b+a =
;Prop 3.2g>b'+a=b+2a’;Prop3.2d>b+a’' =b+a'>b'+a=b+a" >
a'=b'+a; Prop32h>>b'+a—a+b Prop 3.2c>b+a' =b/ +a>b' +a=
b’>b+a =a+b;Prop32ib+a =a+b>a-b+b+a' =
+a+b;Prop32j>a-b+a+b =a-b+a+b;Prop3.2d>a-b+b+a’ =
+a+b'>a-b+a+b’ =a-b+a+b >ab+b+a’'=ab+a+b;S8>ab =
b—i— Prop 3.2era-b’ = a- p—|—a > ab'+b = a~b—|—a+b’;Prop 3.2dl>a-b+b+a’ =
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tex

[Prop 3.2my —
Prop\ 3.2m_2"]

[Prop 3.2ms el “prop three two m two”]

Prop 3.2m

proof

Prop 3.2m "— Ac.Ax.P([SF Va:Vb: Prop 3.2m; > X -0 =
-0+ 0;Prop 32my > %X - y=%X-y+y=%X ¥ =%x-¥ +y:;89ay>x%x-0=
040X J=X-Y+y=X -V =X-V+7 >%X -y=%x-y+y;Ded>X -y =

X XI ><\
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[Prop 3.2m *™5' S+ Va:Vb:a’ -b=a-b+b]

tex

[Prop 3.2m —
Prop\ 3.2m”]

[Prop 3.2m Py “prop three two m”]

Prop 3.2n;

[Prop 3.2n; proof ACAXP([SHVa:S7>a-0=0;Prop 321> 0-a=
0;Prop 3.2d>a-0=0>0-a=0>a-0=0-a],po,c)]

[Prop 3.2n; Y S Vara-0=0- al
[Prop 3.2n; o«

Prop\ 3.2n_17]

k
[Prop 3.2n; 2 “prop three two n one”]

Prop 3.2n,

[P0p32n2 =9 AchP([SFVa Vb:Va:Vb:a-b=b-aF S8 >a-b' =

a-b+a;Prop3.2er>a-b=b-a>a-b+a=b-a+a;Prop3.2m>b'-a=

b-a+a;Prop 3.2b>b’-a=b-a+a > b-a+a =>b"-a;Prop 3.2ci>a-b+a =b-a+ap>

b-ata=0b"-a>>ab+a=>b"a;Prop3.2c>a-b’ =a-b+arabta=>ba>ab =

b’-a;Ded>Va:Vb:a-b=b-ala-b'=b-a>a-b=b-a=a-b' =b" a],po,c)]

[Prop 3.2n; "' S+ Va:Vb:a-b=b-a=>a-b =b'-a

[Prop 3.2ny - ¢

Prop\ 3.2n_2”]

[Prop 3.2ns dy “prop three two n two”]

Prop 3.2n

[Prop 3.2n Proof e )\XP([SI—Va Vb: Prop 3.2n; > %-0 =0-X; Prop 3.2ny >
y-Xx=X-¥=y-%x589Qy>%x-0=0-X>X-y=y- X=Xy =y -X>

><\ ><\

Y=
y=y-%Ded>X-y=y-X>a-b=b-a],po,0)]
[Prop 3.2n st g Va:Vb:a-b=b- 3]

tex

[Prop 3.2n =
Prop\ 3.2n”]
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[Prop 3.2n ely “prop three two n”]

Prop 3.20

[Prop 3.20 "% Ac Ax.P([S I Va: Vb:Ve:a = b - Va: Vb:Ve:a = b -

Prop 3.2k>a=b>a-c=b-¢Prop3.2n>>a-c=c-a;Prop3.2n>>b-c=
¢ b;Prop3.2c>a-c=b-c>b-c=c-b>»a-c=c-bSl>a-c=
c-ad>a-c=c-b>»c-a=c-bjDed>Va:Vb:Vc:ca=blc-a=c-b>»>a=b=
cra=c-bMPra=b=c-a=c-bra=b>c-a=c-b],po,c)

[Prop 3.20 "' S+ Va:Vb:Ve:a=br c-a=c-b]

tex

[Prop 3.20 —
Prop\ 3.20”]

[Prop 3.20 Ry “prop three two 0”]

Prop 3.4

[Prop 3.4 = X«
Prop\ 3.4”]

[Prop 3.4 edy “prop three four”]

Prop 3.4a4

[Prop 3.4a; "2 Ac.Ax.P([S F Va: Vb: S5 > b+ 0 = b; Prop 3.20> b+ 0 = b >
a-b+0=a-b;S5>a-b+0=a-b;Prop3.2d>>a-b+0=a-bra-b+0=a-b>
a-b+0=2a-b+0;S7>a-0=0;Prop3.2ia-0=0>a-b+a-0=a-b+
0; Prop 3.2d>a-b+0 = a-b+0>a-b+a-0 =a-b+0 > a-b+0 = a-b+a-0], po,c)]

[Prop 3.4a; SlntSl-Vg:Vb:g-Q—i—Ozg-b—l—g-O]

tex «

[Prop 3.4a; =
Prop\ 3.4a_17"]

[Prop 3.4a; Byy “prop three four a one”]

Prop 3.4a,
[Prop 3.4as "% AcAx.P([S I- Va: Vb: Ve: Va: Vb: Ve:a-b+c=a-b+a-cF S6 >
b+cd =b+c;Prop3.2o0>b+cd =b+c >»a-b+cd =a-b+c;88 > a-b+c =
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a-b+c+a;Prop 3.2er>a-b+c =a-b+a-c > a-b+ct+a=a-b+a-c+a;Prop3.2j >
a-b+a-cta=a-b+a-ct+a;Prop3.2c>a-b+c+a=a-b+a-ctara-btact+a=
a-b+a-c+a>a-b+ct+a=a-b+a-c+a;S8 > a-c’ =a-c+a;Prop3.2ira-c’ =
a-cta > a-b+a-c’ = ab+a-cta;Prop 3.2d>a-b+c+a =ab+actarabtac =
a-b+a-ct+a>a-b+cta=ab+ac;Prop32c>abtc =abtctarabtcta

a-b+a-¢’>a-btc=abta-c;Prop32c>a-btc=a-btc>a-bt+c =
a-b+a-d>a-b+c=a-b+a-c;Ded>Va:Vb:Veia-b+c=a-b+a-ch
a-b+d=a-bt+a-’>»a-btc=a- c =a-b+a-c],po,c)]

[Prop 3.4a; 3" S+ Va:Vb:Ve:a-b+c=a-b

tex «

[Prop 3.4a3 =
Prop\ 3.4a_27]

Kk
[Prop 3.4ay 25 “prop three four a two” ]

Prop 3.4a

Prop34ap&0f)\c)\x77((s a:Vb:Vc: Prop 3.4a; > X-y+0 =

X-y+X-0;Prop 3.4a5 > X - V+2:Y~V+Y Z=>X-y+7Z =
X-y+%X-Z;89QzZ>X-y+0 = X-y+X-0>X-y+Z = X-Y+X-Z = X-Y+Z =X-y+X-Z >
X-Yy+Z=X-y+X-Z;Ded>X-y+Z=X-Y+X-Z>a-b+c=a-b+a-c],po,c)]

stmt

[Prop 3.4a = Stk Va:Vb:Vc:a-b+c=a-b+a-¢

tex «

[Prop 3.4a —
Prop\ 3.4a”]

[Prop 3.4a Ledy “prop three four a”|

Prop 3.4b

[Prop 3.4b "% Ac.Ax.P([S | Va: Vb: Ve: Prop 3.4a > a-b+c =
a-b+a-c;Prop3.2n>a-b+c=b+c-a;Prop3.2n>a-b=>b-a;Prop 3.2n >
a-c=c-a;8l>a-b+c=b+c-ara-b+c=a b+ta-c>b+tc-a=
a‘b+a-g Pr0p32e>a b=b-a>a-b+a-c=b-at+a-¢Prop32ira-c=
c-a>b-ata gzb a+c-a;Prop3.2c>a-b+a-c=b-a+a-c>b-ata-c=
b-a+c-a>»a-b+a-c=b-a+c-a;Prop3.2c>b+c-a=

a-b+a-c =b-a+c-al,po,0)]

Prop 3.2¢
>a- b+a~g:b~g+g~a >b+c-a
+

[Prop 3.4b = «
Prop\ 3.4b”]

[Prop 3.4b ely “prop three four b”]
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Prop 3.4c¢;

[Prop 3.4¢; "% Ac A P([S F Va:¥b: ST > 2a-b-0=0;S7>b-0 =
0; Prop 3.20>b-0 = 0 > a-b-0 = a-0; S7 > a-0 = 0; Prop 3.2c>a-b-0 = a-0>a-0 =
0>a-b-0=0;Prop3.2d>a-b-0=0>a-b-0=0>a-b-0=a-b-0],pg,c)]

[Prop 3.4cq stogt StkVa:Vb:a-b-0=a-b-0]

tex

[Prop 3.4¢c; —
Prop\ 3.4c_1"]

[Prop 3.4cq aly “prop three four ¢ one”|

Prop 3.4co

[Prop 3.4c5 ™" AcAx.P([S F Va: Vb: Vc: Va: Vb: Vera-b-c=a-b-c k- S8>
a-b-g’za-b~C+a b;Pr0p3-2e>a-b-g=g-b c¢>a-b-ct+a-b=
a-b-c+a-b;Prop32c>a-b-c’=a-b-ct+a-b>a-b-c+a-b=a-b-c+a-b>
a-b-c"=a-b-c+a-b;Prop 3.4a >>a ‘b-c+b=a-b-c+a-b;Prop 3.2d>a-b-¢' =
a-b-c+a-bra-b-c+b=a-b-ct+a-b>a-b-c’=a-b-c+b;S8>b-c'=
b-c+b;Prop 3.20>b-¢’ =b-c+b>a-b-c’ =a-b-c+b;Prop3.2d>a-b-c’ =
a-b-c+br>a-b-c=a-b-ct+b>a-b-'=a-b-c’;Ded>Va:Vh:Vc:a-b-c=
a-b-cha-b-d=a-b-d>a-b-c=a-b-c=a-b-c=ab-c poc)
[Prop 3.4cy ™Y S Va:Vb:Vc:a-b-c—a-b-c=a-b-c’=a-b c]

[Prop 3.4cy = ¢
Prop\ 3.4c_2”]

Kk
[Prop 3.4co 25 “prop three four ¢ two” ]

Prop 3.4c

[Prop 3.4c Proot N e x. P([S
xyO Prop34cz >>xyz:

><\T

[Prop 3.4c st g Va:Vb:Vc:a -

[Prop 3.4c e«
Prop\ 3.4¢”]

[Prop 3.4¢ Riy “prop three four ¢”]
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Prop 3.4d,

proof

[Prop 3.4d; "= Ac.Ax.P([S F Va: Vb:Va: ¥b:a+0 = b+0+ S5>> a+0 = a;S5 >
b+0=Db;Sl>a+0=arra+0=b+0>a=>b+0;Prop3.2c>a=b+0>b+0 =
b>a=b;Ded>Va:¥b:a+0=b+0Fa=b>a+0=b+0=a=b],po,¢)]

[Prop 3.4d; SgntSI—Vg:Vb:§+0:b+0ég:b]

ex

[Prop 3.4d; Y«
Prop\ 3.4d_17]

[Prop 3.4d; Ry “prop three four d one”]

Prop 3.4d,

[Prop 3.4dy ™% AcAx.P([S F Va: Vb: Ve: Va: Vb:Ve:a+c=b+c=a=bF
a+d=b+dFS6>a+c=a+c;$6>b+=b+;S1>a+c =
at+tdp>atd=b+c>»at+t=b+c;Prop32c>at+c =b+c>b+c =
b+cd >a+d =b+c S4>a+c’:b+c’ >a+c=b+c;MP>a+tc=b+c=
a=b>at+c=b+c>a=b;Ded>Va:Vb:Vc:a+c=b+c=a=bla+c =
b+dtFa=b>»a+tc=b+c=a=b=a+cd =b+c =a=b] poc)]
[Prop 3.4ds "' S+ Va:Vb:Vc:a+c=b+c=a=b=a+c =b+c = a=h
[Prop 3.4dy — ¥«

Prop\ 3.4d_27]

[Prop 3.4ds Ldy “prop three four d two”]

Prop 3.4d

f
[ proo

Prop 3.4d "= Ac.Ax.P([St Va:Vb:Vc:Prop 3.4d; > x4+ 0=y+0=X=
y;Prop 3.4dy > X+Z=y+Z=>X=y=x+Z =y+Z = x=y;59Qz>x+0 =
V+H0=>X=yD>X+Z=y+Z=>X=y=>X+7Z =y+7Z =>X=y>X+z2=
y+zZ=xXx=y;Ded>X+Z=y4+Z=>X=y>a+c=b+c= a=b],po,c)]

[Prop 3.4d *3* ]

[Prop 3.4d & «
Prop\ 3.4d”]

SkVa:Vb:Vcca+c=b+c=a=

=

[Prop 3.4d By “prop three four d”]
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Prop 3.5

[Prop 3.5 % «
Prop\ 3.5”]

[Prop 3.5 edy “prop three five”]

Prop 3.5a

proo

[Prop 3.5a rogf A P([SF Va:S6 > a+0" = a+0';S5 > a+0 = a;S2>a+0 =
a> a+0 =2a;Prop3.2c>a+0 =a+0>a+0 =2’ > a+0 =a’;Prop 3.2a >
a+0=a+05S1pa+0=a+0>a+0=2a">a+0 =2a"[,po,0)]

[Prop 3.52 °™3" S+ Va:a + 0/ = a/]

tex

[Prop 3.5a —
Prop\ 3.5a”]

[Prop 3.5a edy “prop three five a”]

Prop 3.5b

f
[ proo

Prop 3.5b "— Ac.Mx.P([SkVa:S8>a-0=a-0+2;S7>a-0=

0;Prop 3.2er>a-0=0>a-0+a=0+a;Prop 3.2c>a-0' =a-0+a>a-0+a=
O+a>»a-0/=0+a;Prop3.2f>a=0+a;Prop3.2b>a=0+a>0+a=
a;Prop3.2c>a-0'=0+a>0+a=a>a-0 =2a;Prop3.2a>a-0 =
a-0;8l>a-0=a-0>a-0=a>a-0 =al,po,c)]

[Prop 3.5b “MSE Vara- 0 = aJ

[Prop 3.5b ¥«
Prop\ 3.5b”]

[Prop 3.5b dy “prop three five b”]

Prop 3.5¢

f
[ proo

Prop 3.5¢ "— Ac.Mx.P([SHVa:S8 > a-0"=a-0 +a;Prop3.5b>a-0 =
a;Prop3.2e>a-0=a>a-0+a=a+a;Prop3.2c>a-0'=
-0'4+ara-0+a=a+a>a-0/=a+aProp3.2a>a-0'=
0";81>a-0"=2a-0">a-0"=a+a>»a-0"=a+al,po,c)]

stmt

Prop 3.5¢ = SFVa:a-0" =a+a
[Prop

TSR]
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tex

[Prop 3.5¢ =
Prop\ 3.5¢”]

[Prop 3.5¢ Py “prop three five ¢”]

Prop 3.5d4

[Prop 3.5d; "% Ac A P([S F Va:Va:a+0=0FS5>a+0=2a;Sl>a+0=

ara+0=0>a=0;Prop3.2a>0=0;Con>a=0>0=0>-a=0=
-0=0;Ded>Va:a+0=0F-2a=0=-0=0>»a40=0=-a=0=-0=
(ﬂapfhc)}

[Prop 3.5d; "2' S+ Va:a+0=0= —a=0= —0=0

tex

[Prop 3.5d; —
Prop\ 3.5d-1"]

[Prop 3.5d; Ry “prop three five d one”]

Prop 3.5d,

proof

[Prop 3.5d3 "3 Ac.Ax.P([SF Va:Vb:Va:Vb:ia+b=0=-a=0=-b=0F
Va:Vb:a+b =0+S3>-0=a+b;Prop3.2b >a+b =0=0=
a+biLemllle>»a+b =0=0=a+b =-0=a+b' =-a+b' =
O;MPra+b =0=0=a+b=-0=a+b =-a+b=0>a+b=0=
0O=a+b>»-0=a+b=-a+b=0MP>-0=a+b =-a+b =
O>-0=a+b' >»-a+b=0,S6>a+b =a+b;S1">a+b=a+b =
at+b'=0=a+b =0H3pa+b =a+b =a+b=0=a+b =
O>a+b =a+b>-a+b =0>-a+b =0;Leml.llc>-a+b =0=
a+b =0=-a=0=-b=0MP>-a+b =0=a+b=0=-a=0=
-b=0p>-a+b =0>a+b=0=-a=0=-b=0MP>a+b =0=
—a=0=-b=0pa+b =0>-a=0=—-b' =0;Ded>Va:Vb:a+b' =0F
—a=0=-b=0>»a+b/ =0=-a=0= -b' =0;Ded>Va:Vb:a+b=
0=-a=0=-b=0Fa+b =0=-a=0=-b=0>»a+b=0= -
0=-b=0=a+b'=0=-a=0= -b =0],po, )]

1)

stmt

[Prop 3.5ds — SkVa:Vb:a+b=0=-a=0=-b=0=a+b =0=
—a=0= b =0

tex

[Prop 3.5d2 —
Prop\ 3.5d-2”]

[Prop 3.5ds Ry “prop three five d two”]
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Prop 3.5d

proof

[Prop 3.5d "= Ac.Ax.P([SF Va:Vb: Prop 3.5d; >»>X+0=0=-x=0=-0=
0;Prop 3.5dy >Xx+y=0=> %Xx=0=y=0=>X+y =0=>x=0=—y =
0;99@y>x4+0=0=%Xx=0=-0=0>Xx4+y=0=>%Xx=0=-y=0=
X4y =0=>xX=0=-y =0>%X4+y=0=>xXx=0=-y=0;Ded>X+y =
0=-Xx=0=-y=0>»a+b=0= -a=0= —b=0],po,0)]

[Prop 3.5d "=

'Sk Va:Vbia+b=0= —a=0= —b=0
[Prop 3.5d ¥«
Prop\ 3.5d”]

[Prop 3.5d Byk “prop three five d”]

Prop 3.5e;

proo

[Prop 3.5e; A A P([S I Va:Va: =0 = 0 F Prop 3.2a > 0 = 0; Lem1.11c >
“0=0=0=0=2-0=0=a=0MP>-0=0=0=0=a-0=0=a=
0>-0=0>0=0=2a-0=0=a=0MP>r0=0=a-0=0=a=
0>0=0>a-0=0=a=0;Ded>Va:-0=0Fa-0=0=a=0> 0=
0=2a-0=0= a=0],po,c)]

[Prop 3.5e1 "' Sk Va:=0=0=>2a-0=0=a=0)

tex «

[Prop 3.5e; —
Prop\ 3.5e_1"]

k
[Prop 3.5e; 2 “prop three five e one”|

Prop 3.5e9

[Prop 3.5¢5 ™% Ac Ax.P([S F Va:Vb:Va:¥b:~b =0 = a-b=0 =
Va:Vb: —b’ =0+ Va:Vb:a-b"=0FS8 > a-b'=a-b+2a;SI>a-b =
a-b+ara-b =0>a-b+a=0;Prop3.5d>>a-b+a=0= —a- 0= —a
O;MP>a-b+a=0=-a-b=0=-a=0ra-b+a=0> 0= —a
0; Con2p> —a- b—0:>—|a—0>>a—0Ded>Vangb—Ol—g: >a-b
0=a=0;Ded>Va:Vb:-b'=0Fa-b'=0=a=0>-b=0=2a-b"=0
a=0;Ded>Va:Vb:-b=0=a-b=0=a=0F-b'=0=2a- b’—Oég
0>»-b=0=a-b=0=a=0=-b=0=a-b'=0= a=0],po,0)]

[Prop 3.5e2 "' S+ Va:Vb:-b=0=a-b=0=a=0=-b=0=a-b =
0=a=0]

tex

[Prop 3.5ep —
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Prop\ 3.5e.27]

[Prop 3.5eq aly “prop three five e two”]

Prop 3.5e

proo

[Prop 3.5e HfAc.Ax.P(fSI—Vg:Vp: Prop 3.5e; > 0=0=%X-0=0=Xx=
0;Prop 3.5es > v=0=%Xx-y=0=>x=0= -y =0=>Xx-yY=0=>%x=
0;89@Qy>-0=0=%Xx-0=0=Xx=0>-y=0=>Xx-y=0=>Xx=0= -y =
0=%XV=0=>x=0>-y=0=>Xx-y=0=>x=0;Ded>-y=0=X%X-y=
0=X=0>-b=0=a-b=0=a=0],po,¢)

[Prop 3.5¢ 3" Sk Va:Vb:~b=0=>a-b=0=a=0)

tex

[Prop 3.5¢ =
Prop\ 3.5¢”]

[Prop 3.5e fdy “prop three five €”]

Prop 3.5f;

proof

[Prop 3.5f; — Ac.Mx.P([SkVa:Va:a+0=0FS5>a+0=23;SI>a+0=
ara+0=0>a=0;Prop32a>0=0;Conpa=0>0=0>-a=0=
~0=0;Dis2>-a=0=-0=0>--a=0=>-0=0=-a=0=-0=
0;Ded>Va:a+0=0F-—a=0=>-0=0=-a=0=-0=0>a+0=
00=-a=0=-0=0 = -a=0 = -0=0],po, )]

[Prop 3.5f; "2' St Va:a+0=0 = -a=0=-0=0 = —a=0 = =0 =0

[Prop 3.5f; e«
Prop\ 3.5{_17]

[Prop 3.5f; el “prop three five { one”]

Prop 3.5f,

proof

[Prop 3.5f "% Ac.Ax.P([S I Va: Vb: Va: Vbia+ b =0/ = ~—a=0= —b =
0'=-a=0=-b=0FVa:Vb:a+b' =0FS6>a+b =a+b’;SI>a+b =
at+bra+b =0>a+b =0;54>a+b'=0>a+b=0;Prop 3.5d >
a+b=0=-a=0=-b=0MPra+b=0=-a=0=-b=0r>a+b=
0>-a=0=-b=0;Conl>-a=0=-b=0>a=0;Con2r>-a=0=
“b=0>b=0;92>b=0>b'=0;Con>a=0>b"=0>-a=0=

b =0;Disl>-a=0=-b=0>>-a=0=-b=0=-a=0=-b=
0;Ded>Va:Vb:a+b' =0 F-—ma=0=-b=0=-a=0=-b=0>a+
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b=0=-—a=0=-b=0=-a=0=-b =0;Ded>Va:Vb:a+b=0 =
——a=0=-b=0=-a=0=-b=0Fa+b =0=-a=0=-b =
0=-a=0=-b=0>»a+b=0=-a=0=-b=0=-a=0=
“b=0=a+b =0=--a=0=-b =0 =-a=0 = b =0],pg, )]

[Prop 3.5, "' S+ Va:Vbia+b=0 = -a=0=-b=0 = -a=0 =
b=0=a+b =0=-a=0=-b=0=-a=0 = -b =0

[Prop 3.5f; g
Prop\ 3.5{27]

[Prop 3.5f5 el “prop three five f two”]

Prop 3.5f

proof

[Prop 3.5f "=~ Ac.Ax.P([S I Va:V¥b: Prop 3.5f; > x4+ 0=0 = -—x=0=
“0=0"=-x=0 = -0=0;Prop 3.5f >X+y=0=-X=0= -y =
0==x=0=-y=0=>Xx+y=0=>-%x=0=>v=0==x%x=0=
-y =0;99Qy>X+0=0=-xXx=0=-0=0=—x=0=-0=
0>Xx+y=0=-X=0=>y=0=x%X=0=y=0=x+y =0 =
"X=0= 1y =0=%X=0=V=0>x+y=0=-X=0=-y=
0=-%x=0=-9=0Ded>Xx+y=0=-%X=0=>-§y=0=>-=x%=0 =
y=0>a+b=0=-a=0=-b=0 = -a=0 = -b=0],pg,c)]

[Prop 3.5f 5" S+ Va:Vbra+b=0 = -a=0=-b=0=-a=0 = b=
0]

[Prop 3.5f ° «
Prop\ 3.5{”]

[Prop 3.5f iy “prop three five {”]

Prop 3.5g;

TOO!

[Prop 3.5g1 p—>f)\c.)\x.73([SI-Vg:Vg:g'():O’I—S7>>g-O:O;Sl >a-0=

0>a-0=0">0=03S3>-0=0;Leml.llc>» - 0=0=0=0 = -a=
0=-0=0;MP>-0=0=0=0=-2a=0=-0=0>-0=0>0=
0=-2a=0=-0=0;MP>0=0=-2a=0=-0=0>0=0>-a=
00=-0=0;:Ded>Va:a-0=0F-a=0=-0=0>»a-0=0=-a=

0" = =0 = 0],po,c)]

stmt

[Prop 3.5gy — StkVa:a-0=0 = -a=0 = -0=0]

tex

[Prop 3.5g1 —
Prop\ 3.5g-17]
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[Prop 3.5g1 el “prop three five g one”]

Prop 3.5g4

[Prop 3.5g1 "% Ac.Ax.P([S I Va: ¥b: Va:Whia b= 0' = wa =0/ = b =0'F
a-b’=0+S8>a-b’=a-b+a;Sl>a-b’=a-b+ara b’zO’>>§-b+g=
0;Prop3.5f>a-b+a=0=-a-b=0=-a=0 :ﬁg-pzo’:ﬂg:
O;MPr>a-b+a=0=--a-b=0=-a=0=-a-b=0=-a=
O>a-b+a=0>-a-b=0=-a=0 = -a-b=0 = —a=0;Prop 3.5g; >
—a-b=0=-a=0=-a=0 = -b'=0;Prop35g3>a-b=0=-a=
0=-b=0>»-a-b=0=-a=0=>-a=0=-b=0;Hl1>—-a-b=
0=-a=0=-a-b=0=-a=0>-a-b=0=-a=0=-a=0=
b'=0p>-a-b=0=-a=0=-2a=0=-b=0>-a=0=-b=
0;Ded>Va:Vb:a-b=0=-a=0=-b=0Fa-b=0F-a=0=-b =
0>ab=0=>-2a=0=-b=0=ab=0=-a=0=-b=0],po,c)]

stmt

[Prop 3.5g4 — SkVa:Vb:a-b=0=-a=0=-b=0=2a-b=0=
ﬁg—O/éﬁb/—O]

X«

[Prop 3.5g4 bex

Prop\ 3.5g.47]

[Prop 3.5g4 = iy “prop three five g two”]

Prop 3.5g

[Prop 3.5g2 "% Ac.Ax.P([S I Va: Vb: Va: Vb: —a b = 0 = —a = 0/

Con2>—-a-b=0=-a=0>»>a=0;Conl>-a-b=0=>-a=0>a-b=
0:93> -0=0;HI0>-0=0>-0=0S">a=0=a=0=0 =
0;H3>a=0=a=0=0=0>a=0>-0 =0> —-a=0;Prop 3.2n >
a-b=b-a;SI>a-b=b-ara-b=0>b-a=0;Prop3.5¢e>-a=0=b-a=
0=b=0MP>-a=0=b-a=0=b=0>-a=0>b-a=0=b=
O;MPr>b-a=0=b=0>b-a=0>b=0;2>b=0>b'=0;Con>a=
0>b =0>-a=0=-b=0;Ded>Va:Vb:—a-b=0=-a=0F-a=
0=-b=0>-a-b=0=>-a=0=-a=0 = -b =07, po,0)]

[Prop 3.5gs — Sk Va:Vbh:—a-b=0=-a=0=-a=0 = b =0]

@tm

tex

[Prop 3.5g5 —
Prop\ 3.5g-27]

[Prop 3.5g2 = fedy “prop three five g three”]
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Prop 3.5g3

proo

[Prop 3.5g5 — AcAx.P([SkVa:Vb:a-b=0=-a=0=-b=0+F
Va:Vb:—a-b=0'=-a=0FConl>-a-b=0=-a=0>a-b=
0;MP>a-b=0=-a=0=-b=0ra- b*0’>>ﬂafo’:sﬂbf
0;Conl>—-a=0=-b=0>a=0;Con2>-a-b=0=-a=0>a=
0;S1>a=0>a=0>0=0333>-0=0;Leml.1lc>-0=0 = 0=
0=-a=0=-b=0;MP>-0=0=0=0=-a=0=-b=
0>-0=0>0=0=>-a=0=-b=0;MP>0=0=-a=0=-b =
0>0=0>-a=0=-b=0;Ded>Va:Vb:ma-b=0 = -a=0F—-a=
0=-b=0>-a-b=0=-2a=0=-a=0 = -b =07, po,0)]

[Prop 3.5g5 "3 S+ Va:Vbia-b=0=-a=0=-b=0F-a-b=0 =
ﬁ§:0:>ﬁa:Ol:>ﬁb/:O/]

tex «

[Prop 3.5g5 —
Prop\ 3.5g.37]

[Prop 3.5g5 = Ay “prop three five g four”]

Prop 3.5g

proo

[Prop 3.5¢ roof AcAX.P([SF Va:Vb: Prop 3.5g1 >%x-0=0 = -x=0 = -0=
0;Prop3.5gs >%xy=0=>-%x=0=-y=0=%xy=0=>-x=0 =y =
0599@y>x-0=0=-%x=0=-0=0>xy=0=-x=0 :>ﬂy—0’

Xy =0=-%=0=-v=0>xy=0=x=0=-y=0;Ded>X%
O/:>‘|X—O/:>‘|y_ol>>§ b_oliﬁ‘a_ol:“b_o-|7p07 )]

[Prop 3.5g = Sk Va:Vb:a-b=0"= —-a=0 = —b=0)

[13

smt

[Prop 3.5¢ tex
Prop\ 3.5g”]

[Prop 3.5g = edy “prop three five g”]

Prop 3.5h4

tex

[Prop 3.5h; = ¢
Prop\ 3.5h_1"]

[Prop 3.5h; Ry “prop three five h one”]
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Prop 3.5hs

tex

[Prop 3.5hy — ¢
Prop\ 3.5h_2”]

[Prop 3.5hy Ry “prop three five h two”]

Prop 3.5h

stmt

[Prop 3.56h "—" St Va:—a =0 = —Vopjb: ma = b’]

[Prop 3.5h = «
Prop\ 3.5h”]

[Prop 3.5h ely “prop three five h”|

Prop 3.51;

tex

[Prop 3.5i; =
Prop\ 3.5i_17]

. pyk .
[Prop 3.5i; 2 “prop three five i one”|

Prop 3.5is

tex

[Prop 3.5i; =
Prop\ 3.5i-27]

. pyk .
[Prop 3.5iy 5 “prop three five i two”]

Prop 3.51

tmt

[Prop 3.51 %' Sk Va:Vb:Ve:~c=0=a-c=b-c=a=b]

tex

[Prop 3.51 =
Prop\ 3.51"]

[Prop 3.5 eds “prop three five i”]
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Prop 3.5j;

tex

[Prop 3.5j; —
Prop\ 3.5j-17]

K
[Prop 3.5j1 = “prop three five j one”]

Prop 3.5j9

tex

[Prop 3.5j3 —
Prop\ 3.5j-27]

[Prop 3.5j2 By “prop three five j two”]

Prop 3.5j

tmt

[Prop 3.5j 'St Vaia=0=-a=0 = —Vopjb: —a

tex

[Prop 3.5] =
Prop\ 3.5]”]

[Prop 3.5j Leds “prop three five j”]

Prop 3.7
[Prop 3.7 %% «
Prop\ 3.77]

[Prop 3.7 By) “prop three seven”]

Prop 3.7a

[Prop 3.7a strgt Sk Va: “Wopjzi iz =0= -z+a

tex

[Prop 3.7a —
Prop\ 3.7a”]

[Prop 3.7a Ry “prop three seven a”]
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Prop 3.7b

[Prop 3.7b *5' S + Va: Vb: Ve ~Vopjzi~——z = 0= ~z+a=b =
—|Voij: ——Z = O = —Z +b =Cc= _'Voij: ———Zz = O = -z +a — Q]

[Prop 3.7b ¥«
Prop\ 3.7b”]

[Prop 3.7b dy “prop three seven b”]

Prop 3.7c

stmt

[Prop 3.7c =" St Va:Vb: =Vophjz: m—mz=0= —z+a=b = == Vopjz: -z =
0= -z+b=a]

tex

[Prop 3.7¢ =
Prop\ 3.7¢”]

[Prop 3.7¢ iy “prop three seven ¢”]

Prop 3.7d

[Prop 3.7d "' S + Va: Vb: Ve Vopjzi~——z = 0= ~z+a=b =
“WVopjzimmmz=0=-z+a+c=b+(]

[Prop 3.7d ¥«
Prop\ 3.7d”]

[Prop 3.7d dy “prop three seven d”]

Prop 3.7e

[Prop 3.7e St g Va: " Vohjzimmz=0=>-z+a=a=a=a

[Prop 3.7e i«
Prop\ 3.7¢”]

Kk
[Prop 3.7e 25 “prop three seven e”]
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Prop 3.7t

[Prop 3.7f *3' S - Va: Vb: Ve: =—Vopjzi ~——z = 0= ~z+a=b=a=b =
" WVepjzimz=0=> z+b=c=>b=c= " Vpjzzz=0=-z+a=
c=a=¢

[Prop 3.7f *< «
Prop\ 3.7f”]

[Prop 3.7f Ldy “prop three seven {”]

Prop 3.7g

[Prop 3.7g "3 S I Va: Vb: V&: =—Vopjzi =~z =0= ~z+a=b=a=b=
“Vopjzimmz=0=>-z+a+c=b+c=at+c=b+¢

tex «

[Prop 3.7¢ =
Prop\ 3.7g”]

[Prop 3.7g By “prop three seven g”]

Prop 3.7¢

\ ﬁ

[Prop 3.7g' *®3' S - Va: Vb: Ve: =—Vopjz: ==z = 0= —z+a+c=b+
atc=b+c= " Vpjzziomz=0=-z+a=b=a=h

[Prop 3.7g’ ¥ «
Prop\ 3.7g"]

[Prop 3.7¢ = edy “prop three seven g mark”]

Prop 3.7h
[Prop 3.7h 23" S + Va: Vb: Ve: =—Vpjzi -~z =0= —z+a=b=a=b =
Wobjz:mmmz=0= -z+b=c= Vyjz: ——z=0= -z+a=¢

[Prop 3.7h & «
Prop\ 3.7h”]

[Prop 3.7h = aly “prop three seven h”]
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Prop 3.7i

[Prop 3.71 "28' S I Va: =—Vopjzi o~z = 0= -2+ 0 =a = 0 = a

[Prop 3.7 e«
Prop\ 3.71"]

[Prop 3.7 Ry “prop three seven i”]

Prop 3.7j

[Prop 3.7j "3° S - Va: ~Vopjzi ~——z = 0 = -z + 0 = 2]

tex

[Prop 3.7) =
Prop\ 3.7j”]

[Prop 3.7j Leds “prop three seven j”|

Prop 3.7k
[Prop 3.7k St g | Va:Vb: “Vopjzim—z=0= —z4+a=b = ~Vpjz: -z =
0=-z+a' =b=a =b]

[Prop 3.7k < «
Prop\ 3.7k”]

[Prop 3.7k iy “prop three seven k”]

Prop 3.7k’

[Prop 3.7k’ *3' S+ Va: Vb: ~—Vgpjzi~——z=0= —z+a ' =b=a' =b =
“WVopjzi iz =0= -z+a = b]

[Prop 3.7k’ e«
Prop\ 3.7k"]

[Prop 3.7k’ eds “prop three seven k mark”]

Prop 3.71

[Prop 3.71°25" S |- Va: Vb: =Vopjzi o~z = 0= ~z+a=b=a=b =
“Vobjz: 7z =0= —z+a = b’
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[Prop 3.71 < «
Prop\ 3.71”]

[Prop 3.71 Ry “prop three seven 1”]

Prop 3.7V

[Prop 3.70 *3' S b Va: Vb: ~Vopjz: =~z = 0 = ~z 42 = b = ~—Vopjz: ==z =
0=-z+a=b=a=0b]

[Prop 3.7 & «
Prop\ 3.71"]

[Prop 3.7V el “prop three seven 1 mark”|

Prop 3.7m

[Prop 3.7m WS Va: Vopjzi nmmz=0= —z+a = a]

tex

[Prop 3.7m =
Prop\ 3.7m”]

K
[Prop 3.7m 2 “prop three seven m”]

Prop 3.7n

tex

[Prop 3.7n =
Prop\ 3.7n”]

k
[Prop 3.7n R “prop three seven n”]

Prop 3.70
[Prop 3.70 "' S - Va:Vb: ma = b = ~—Vopjzi~——z=0= -z+a=b =
“Vobjz: 7z =0= -z+b = a

[Prop 3.70 5
Prop\ 3.70”]

Kk
[Prop 3.70 2 “prop three seven 0”]
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Prop 3.7p

[Prop 3.7p "3 S+ Va: Vb: =—a = b = ~Vepjzz ==z =0= —z+a=b =
“WVopjzinmmz=0= -z+b = a]

[Prop 3.7p e«
Prop\ 3.7p”]

Kk
[Prop 3.7p 2 “prop three seven p’]

Prop 3.7q

stmt

[PI’Op 37q = Sk Vg VD —|—|—|Vobjz:—\—|—|z =0= —z +a= b =a= b =
ﬁﬁvobjzzﬁﬁﬁzz()@ﬁz+b:§:>b:§]

tex

[Prop 3.7q =
Prop\ 3.7q”]

K
[Prop 3.7q % “prop three seven q]

Prop 3.7

stmt

[Prop 3.7t "= Sk Va:vb: ~—Vopjzimm—z=0=-z+a=a+b=>a=a+b

[Prop 3.7r 5 «
Prop\ 3.717]

K
[Prop 3.7r 25 “prop three seven r”]

Prop 3.7s

tmt

[Prop 3.7s "2' S F Va:Vb: -b = 0 = “WVobjzimmmz=0=z+a=a+b]

tex

[Prop 3.7s —
Prop\ 3.757]

k
[Prop 3.7s 5 “prop three seven s”

Prop 3.7t

[Prop 3.7t “5° S+ Va: Vb: -b = 0 = =—Vgpjzi~——z=0= —z+a=a-b=a=
a-bj
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[Prop 3.7t & ¢
Prop\ 3.7t”]

[Prop 3.7t ady “prop three seven t”]

Prop 3.7u

[Prop 3.7u st g Va:-a=0= —Vopjzzmz=0= -z+0 = 3]

tex

[Prop 3.7u =
Prop\ 3.7u”]

[Prop 3.7u By “prop three seven u”]

Prop 3.7u

[Prop 3.7v st g Va: Vopjzio—mz=0=-z+0=a= —a =0

y tex

[Prop 3.7u’ =
Prop\ 3.7u”]

[Prop 3.70 AN “prop three seven u mark”]

Prop 3.7v

[Prop 3.7v st g Va:Vb: “Vopjzimmz=0= ~z+0=a = "Vopjz: "z =
0=-z+0=b= Vypjzz-z=0=-z+0=a-b]

tex

[Prop 3.7v =
Prop\ 3.7v”]

Kk
[Prop 3.7v =k “prop three seven v”]

Prop 3.7w

[Prop 3.7w "' S - Va:Vb: ~a = 0 = ~Vopjzi o~z = 0= -z +0 = b =
ﬁvoijZ ———z=0=-z4+a=b- é]

[Prop 3.7w % «
Prop\ 3.7w”]

Kk
[Prop 3.7w 2 “prop three seven w”]
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Prop 3.7x

[Prop 3.7x "' S+ Va: Vb: Vi ~a = 0 = ~Vopjzi o~z = 0=~z + b =c =
“WVopjzimmmz=0=-z+b-a=c-3]

[Prop 3.7x = o«
Prop\ 3.7x”]

k
[Prop 3.7x P “prop three seven x”]

Prop 3.7x

[Prop 3.7x' "5 S - Va: Vb: Ve: —a = 0 = ~Vopjzi~——z=0= -z +b-a =
c-a= Wepjzimz=0= —z+b =]

[Prop 3.7x' % «
Prop\ 3.7x"]

k
[Prop 3.7x' 5 “prop three seven x mark”|

Prop 3.7y

[Prop 3.7y stmt g FVa:Vb:Vc:—a = 0= ==Vopjzi 7= z=0=-z+b=c=
b=c= --Voz277-z=0= —z+b-a=c-a=b-a=c-3]

tex

[Prop 3.7y =
Prop\ 3.7y”]

[Prop 3.7y Ry “prop three seven y”]

Prop 3.7y’

[Prop 3.7y’ "' S F Va: Vb: Ve: ma = 0 = ~—Vopjzi——z=0= —z+b-a=
cra=b-a=c-a= " Vophzzz=0=>-z+b=c=b=(]

/ tcx «

[Prop 3.7y =
Prop\ 3.7y”’]

[Prop 3.7y" 5 “prop three seven y mark”]
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Prop 3.7z

[Prop 3.7z "5 S b Va: ~—Vgpjz: -~z = 0 = -z +a = 0]

[Prop 3.7z e«
Prop\ 3.72”]

[Prop 3.7z Riy “prop three seven z”]

Prop 3.77

[Prop 3.7z *3' S b Va: Vb: =—~—Vgpjzi -~z =0= —z+a=b=a=b=
= Vopjzimz=0=-z+b=a=b=a=a=0b]

[Prop 3.7z % «
Prop\ 3.72”]

K
[Prop 3.77' P “prop three seven z mark”]

Prop 3.10
[Prop 3.10 ¥«
Prop\ 3.10”]

[Prop 3.10 dy “prop three ten”]

Prop 3.10a

[Prop 3.10a St g —Vopjz: ma = Va:a - z]

tex

[Prop 3.10a —
Prop\ 3.10a”]

[Prop 3.10a eds “prop three ten a”]

Prop 3.10b

[Prop 3.10b st g —Vobjz: 7a = Va: 0’ - ]

[Prop 3.10b 5«
Prop\ 3.10b”]

[Prop 3.10b Ledy “prop three ten b”]

44



Prop 3.10c

[Prop 3.10c st g “Vopjz: 70 = Va:a - Z]

tex

[Prop 3.10c =
Prop\ 3.10¢”]

[Prop 3.10c iy “prop three ten c”]

Prop 3.10d

[Prop 3.10d st g WVobjZ: € = TVohjzi € = @ = Vopjzi b A b =
Va:Vb:Vec:a-z-z-7]

[Prop 3.10d % «
Prop\ 3.10d”]

[Prop 3.10d Py “prop three ten d”]

Prop 3.10e

stmt

[Prop 3.10e =" S+ —¥opjz: 7b = = —Vopjzi——z=0=-z+a=a=a=a=
Va:Vb: ——a=0= —b-Z]

tex

[Prop 3.10e =
Prop\ 3.10€”]

[Prop 3.10e el “prop three ten €”]

Prop 3.10f

[Prop 3.10f St gt “Vobjz: 7@ = a=b = ~Vgpjz: 7 b = —b =Va:Vb:a-z-Z]

tex

[Prop 3.10f —
Prop\ 3.10f”]

[Prop 3.10f Ry “prop three ten {”]

Prop 3.10g

[Prop 3.10g St g | “Vobjz: b - ¢ = =Vopjz: 7b = a = Va:Vb:Vcia - z - Z]

45



tex @

[Prop 3.10g =
Prop\ 3.10g”]

[Prop 3.10g By “prop three ten g”]

Prop 3.10h

[Prop 3.10h smtg —Vobjz: b+ ¢ = Vopjzi 7C = a = “Vopjzi b Aa =
Va:Vb:Vcia-z-z- 7]

tex

[Prop 3.10h =
Prop\ 3.10h”]

[Prop 3.10h pyk “prop three ten h”]

Prop 3.11

[Prop 3.11 °2° S I Va: Vb: 7a = 0 = —Vpjc: Vopjd: ———b=a-c+d =
~Wopjzimz=0=>z+d=a=> Ve Vopif: b=2a-e+f =
—\ﬂVObJZ —\ﬂ—|z—0:>ﬂz—|—f—§:>ﬂg—§:>—\d—ﬂ

tex

[Prop 3.11 =
Prop\ 3.117]

[Prop 3.11 ks “prop three eleven”|

* < k

[x <y ™S5 M As A My(t,s ¢, [[x <y =3Iz (z#0Az+x=y)]])]
x<y X gy,

< #2.7]

[* < % PYE gt ")

x < sk

[x <y " AAs e Myt s ¢, [[x<y=x<yVx=y]])

[ <y S e,

\leq #2.7]

[x < x BYK istq "7]

46



k £ %

[x £y "5 AtAs.Ac. M4(t s,¢ [[xZy=-(x<y)])]

[} £y =5 “H1
\not < #2.”]
[* £ * YK wn st ")
* > %
[x >y "2 AtAs.Ac. M4(t s, G [[x >y =y <x])]
[x >y S eh,
> #2.77]
pyk .,

[¥ > % = “"igt ")

% > sk

[x >y "5 AtAs.Ac. /\/l4(t 5,6 [[x>y=y<x])]
[x >y e,

\geq #2.7]

[ > x Y i igtq "7

k F ok

[X 2y s )‘t')‘S'AC-M4(t7 S, G, HX ry=y<£ XH)]

[x £y S g
\not > #2.7]

[* # * PYE ingt "]

k 7 %

x #y " M As Ae Ma(t,s, ¢, [[x # y = ~(x = y)]])]

[x £y S “,
\neq #2.”]
[ 7& % py “n neq u77]
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VAR S

macro

XAy "5 At As A My(t, s, ¢, [x Ay = =(x = —y)]])]

tex

[x Ay = “#1.
\wedge #2.”]

[ A % YK “n andl ")

* V ok

[xVy "5 At As e My (t, s, ¢, [[x Vy = (-x) = y]])]

[xVy iy
\vee #2.7]

Kk
[* V % RS« or1 ")

% %

[Fx:y "5 Mt As. A My(t,s, ¢, [[3x:y = —(Vx: —y)]])]

tex

[Fx:y =
\exists #1.
\colon #2.”]

pyk . .
[T+ = “exists " indeed "”]

* | *

x|y "5 At A e My(t,s, ¢, [[x |y = 3z y = x - 2]])]

x|y tex “H1.
\mathrel{|} #2.”]

[x | * YK wn divides ")

b, e
\ldots”]

[k 20 dots”]
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http://www.diku.dk/~grue/logiweb/20060417/logiweb/doc/compiler/index.html

The pyk compiler, version 0.grue.20060417+ by Klaus Grue
GRD-2006-06-29.UTC:23:36:29.550910 = MJD-53915.TAI:23:87:02.550910 =
LGT-46585341022550910e-6
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