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1. MAIN PART

Next we state a number of propositions:
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a+(b+c)=(a+b)+c.

If a+c=Db+c,thena=h.

If a=a+b, thenb=0.
a-(b-c)=(a-b)-c
Ifc#0anda-c=b-c,thena="h.
Ifa-b=0,thena=0o0rb=0.

If b#0anda-b= b, thena=1.
a-(b+c)=a-b+a-c.
(a+b+c)-d=a-d+b-d+c-d.

(a+b)-(c+d)=a-c+a-d+b-c+b-d.

2-a=a+a
3-a=a+a+a
4.-a=a+a+a+a
a—a=0.
Ifa—b=0,thena=h.
Ifb—a=bh, thena=0.
a=a—(b—h).
a—(a—b)=h.
Ifa—c=b-—c, thena=h.

Ifc—a=c—Db,thena=h.
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a—b-c=a—-c-h
a—c=a—b—(c—b).
c—a—(c—b)=b-a
Ifa—b=c—d,thena—c=b-d.
a=a+(b—b).

a=(a+b)—h.

a=(a—b)+h.
a+c=a+b+(c—b).
(a+b)—c=(a—c)+h
(a—b)+c=(c—b)+a
a+c=(a+b)—(b—c).
a—c=(a+b)—(c+b).
Ifa+b=c+d,thena—c=d-h.
Ifa—c=d-b,thena+b=c+d.
Ifa+b=c—d,thena+d=c—h.
a—(b+c)=a-b-c
a—(b—c)=(a—b)+c.
a—(b—c)=a+(c—b).
a—c=(a—b)+(b—c).

a-(b—c)=a-b—a-c

(a—b)-(c—d)=(b—a)-(d—c).
(a—b—-c)-d=a-d—b-d—c-d.
((a+b)—c)-d=(a-d+b-d)—c-d.
(@—b)+c)-d=(a-d—b-d)+c-d.
(a+b)-(c—d)=((a-c—a-d)+b-c)—b-d.
(a—b)-(c+d)=(a-c+a-d)—b-c—b-d.
(a—b)-(e—d)=(a-e—a-d—b-e)+b-d.
8=0.

If a# 0 andb # O, theng # 0.

If b+ 0, thena= %.

Ifa+0, then% =h

Ifc#0and2 =2, thena=h.
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a _a

If § # 0, thenb (5

If c#0, theng = %
C

i=a

a

1ot

5 &

If

1

If =5, thena=h.

8 =1,thena=h.

1

a

Ifa#0,then = 1.

If b+ 0 and® = b, thena= 1.

Ifa+ 0, theni # 0.

Bei-a
a+b+e:§+g+ae.
d8_a
$+%=a

Ifa= 2P thena=h.
atata _ g

a a a __
§+§+§ =a.

atatata _
Z =a.

a a a a __
itatzitz=a
a,a_ a
ata=2
ata _ a
7~ 2
Ifa-b=1,thena= ;.
b_ ab
ac=7
a a_e.
p'€=p-a
a.c_ ac
b'd ™~ bd
a _ ac
b~ b
c

a
a _ b
bc ™ ¢
a __ [
b= ap
C
a__=¢c
b~p
c
a __ a
2=ef
e
a __a
~pC
Cc
ab _ gb
cd ™ d -
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b-c:

Ifb#0,thend-b=a

a
bd-

ol

b
Ifb#0,thena=a-g.

b
If b# 0, thena = §2.
Ifb#0,thena-c=a-b-§.

C

If c #£ 0, then

"\

a_
b=

If c#£ 0, then g:bi-c.

Ifb# 0, thena-c = &2

Ifc#0andd #0anda-c=b-d, then§ = 2.

Ifc;«éOandd;éOandﬁ:9,thena-c:b-d.

Ifc#A0andd#0anda-c= d,thena d=

a
a a
Ifc#0,theng =c-§.
a_a.c
Ifc#0,theng = ¢-g.
1_a
a
b
a. c—1.
p-c=g-Cca
1.1_ 1
a b ab’
l,a_ a
c b7 bc
b_1.a
c b c
b_1.a
c ¢ b
1
Ifa#0,thena- ; = 1.

Ifb+0, thena=a-b-
Ifb# 0, thena=a-(; -b).
Ifb#0, thena=a-{-b.
Ifb+£0, thena_i1

B
Ifa% 0 andb # 0, then}; # 0.

b _

Ifas0andb#0,thend 2 =
lfb+ 0, thend +c = abc

o
lfc# 0, thena+b=c-(2+2).
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.c+b-
Ifc# 0, thena+b = &¢2€,
Ifb# 0 andd # 0, then @ + § = 2gtch,

lfa#0,thena+b=a-(1+2).
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Ifb#0andd #0andb#dandd = §, then] = 2=¢.
=@ -d

FE =G+

lfb# 0, thend —e= 280,

Ifb# 0, thenc— § = £3-2.

lfc#£0, thena—b=c-(2- D).

Ifc+ 0, thena— b= &c-bc

lfb+# 0 andd # 0, then@ — § = ad-cb,
lfa#0,thena—b=a-(1-2).
Ifa#0, thenc= @Lab)’b.

If —a= —b, thena="h.

If —a=0, thena=0.

Ifa+ —-b=0,thena=nh.
a=a+b+-b.

a=a+ (b+—b).

a=—b+a+h.

—(a+b)=—a+—b.
—(—a+b)=a+-b.
at+b=—(-a+-b).

—(a—b)=b-a
—a—b=—-b-a
a=-b—(—a—h).
—a—b—c=-a—-c—b.
—a—b—-c=-b-c—-a

—a—b—-c=-c-b-a
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c—a—(c—b)=—(a—h).
0—a=-a

a+b=a—-h.
a=a—(b+—b).
Ifa—c=Db+ —c, thena=h.
Ifc—a=c+—b,thena=h.
(a+b)—c=-c+a+h
(a—b)+c=-b+c+a

—(-b—c)=a+b+c.
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—((—a+b)—c)=(a—b)+c.
—((—a—b)+c)=(a+b)—
—a—b-c)=a+b+c

—(—a)-b=a-h.

(-1)-a=-a

(—a)-—1l=a

Ifb#0anda-b= —b, thena= —1.
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Ifa-a=1thena=1ora= -1
—a+2-a=a
(a—b)-c=(b—a)-—c.
(a—b)-c=—(b—a)-c.

o]

ol Tl olw

b
I

|
ol
Tl

g

o
o Ll

\
D
I
|
=

—a
a __
Ifa =

Ifb# 0 and? = —b, thena= —1.

a=

—1,thena= —bandb=-a.

Ifa#0,then2 = -1
Ifa#0,then& = -1
1
Ifa# 0anda= 3,thena=1ora=—1.

Ifb# 0 andd # 0 andb # —d and§ = §, thenf = 22

o

Ifa—l=b"1 thena=h.
Ifa~l =0, thena=0.
Ifb+# 0, thena=a-b-b~1.
albl=(a-b)t
(a-b)t=aln

(@t-bYHt=a-h

Ifa+ 0 andb # 0, thena-b~1 # 0.

Ifa= 0andb+ 0, thena t-b~1#£0.
Ifa-b~1=1,thena=h.

Ifa-b=1, thena=b1.

If a# 0andb# 0, thenat+b!=(a+b)-(a-b)~L.
Ifa0andb#0,thenal—b1=(b—a)-(a-b)~L
@*=2

al_b

bI = a

1 The proposition (212) has been removed.
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Ifa#0anda=a?! thena=1ora=—1.

2. APPENDIX

One can prove the following propositions:
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at+b+c)—b=a+c
a—b)+c+b=a+c
at+b)—c—b=a-c
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