CHUAPTER Iv.

TEE THZROWY OF = SYMOCL

4.1 The Symbol pr

In the foilowins, dots are sometimes used to aeparale
the main parts of a complex exnrossion,
For oxXamnle F =1t {1y =1 is amtiruous. Tt has two
meanincs

First [ =) 2 [t L)

Ll

1], which is the
intended meaning.

Sccond [fﬂ,t = =R ey ]

ElT, which is wronge

Thercfore we usc dois te rerrssent bhrackets, and we can

Writoc the ahbove =5 s - » Tty = 1
(1} Def. | S . e t (i) = 1 "y is true®
(2) Def, SED L 2 e e nT—p B ("2 is daducable Lrom AN

er M7 L ods true then B

HU'E;H(;? _ is true®

or MA yields HIM)

{3‘} Th'! ,.‘ B I:. - i. - --IB P.. _T"!'-
(4} Def. B B c o= . ARG
(5) 7n. AVERC =L I =7

The symbol b fto the left af o statoment indicateos Ehatb
the stakoment i3 truc, Dotwoen statements it indicates that if
tiic otatements to the left =re true then the statement to the

risht is true.

The follewin; tautolosies are useful in the process of

deluction,
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Tha o I-- n V L

Th. :-I'L:B }— "'gB:_—_—_-:> A

{9) Th,
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(10) Th. LT3, BTy C B f == ¢
(11) The Ay AT—»E 3

{123 Th. —_:}L*, JE =

(1%} Th. AT, —» B &I

(14) Th, LR, ATTESTIBE b A

bt
(i}

{Contrapositive law)

(Hyuothetical Syll-
ooiam)

(Rule of Detachment)
(Contradickion law)
(Froof bty alternative)

(Focduction to absurdity)

A1l these theorems may be written in the form = + T where

T iz a tuntology.

Exariple of proof: th, (3)
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Lxample of proof: th. (S)

Ay BFC

e

LA BhC
lAABY — ¢
FGAB) Y C
- (Mayeve
sy (3BEyC)

(1D

(ef. 2}
(Th. ol cougound
stalement)

(Def. )

{Daf. &)

{Def, 2)

i

i

F iy 30/—=> )
- i ::::? (B ::::?C}
A(E —> )



L7

Exam:le of proof: tk. (21)
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IA{AZPEIFD (Def. 4)
- [1‘1;’\{;‘.:#1:.]]:}3 (Defe 2}

"ot the truth value of the compouvnd statemncnt in the last
line ia & [{;‘.;’\{A-:p BJPF____—:_,) B]
t[—li.—:n{jnva}j Y :J
t[‘jé'lv_[{"]%'\!B)UE]
t ["]AV{!-.;\";E}VB]
£ (Fa) + t (LATRY + 5 (B)

I

ti

f
TN (a.b) +

M

! f
{afq- a)e (2 + 5Y + b

/ N '
= (a+a +b)e (a+hb s+ D)
1.1

1

But b (AN —2» BY) e T L ['(i';_ﬂff'i:;?:))“.:bs’l] z 1
Hence the theorerm is proved,

hez Thecry of Deluction,

Before dealing with the predicate calculuc we will

introduce some theorems and one axiom centaining the symbel

The 1 i oond A3, thentT,
f
Froof b4 means 2 = 1 and hence a = O
!
and AFD means o + b = 1.
f
Dut a=0s0 0+hb = 1,
Henes h =1
or B

and the theoresx is proved,



Axe If AFD and B-C, then 4k C.

o Th

The relations betueen A0 and ¢ may be indicated

> ) ——=(

informally by means of a skotch aé follows G)
the arrows corresponding to the symbol pb— .
Similar skcotches illustrate Lhe other theorems,
The rcuson why we let this expression bLe an axiom is
necause we carnot prove it directly by using the theoréms of

identity and the rule of substitution,

Ths 2 If 4 and AyBp-C, then DhC.
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Th: 3 If+4+ A and 48,00, then B,CHD.

N

The % TIf A,B|-C and C}D, then 4,B4D.
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Th, 5 If i}B apd A,BFC, then ApC.

Th. 6 If A,EFC and B,CFD then &,L4=D.

The ¢ Tf 4P and 4,D,Ck-2, then 4,C Do

B —> ®

VA

Th. & Tf 4,B,0F 0 and DMF5; then A,B,CpFT.
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The 9 If A,B}C and A,3,0D, then 41, 030D,

-—
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Th. 10 If A,BFD and D,C ¥, ther 1,B,CHE,
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AVBI G am.a-HRRTG (The of b= ayzbol)

Example of proefs the 2

Put from i and AkbD——p C @ obtain B —» C by thcorem 1.

Since =T = C Al BN¢ Sk, the theorem is proved.

Example ¢f wroof: th. 5

14B = = IAD -C (Det. &)

In

BA Al {Th, of compaund st.a-i-h{icmentj
BlAaT——=2 € (Th. of ¥ symbol)

But from AdB and B2 =——9C, we obtain Al A0 C by the axiowm.
Since ARA —p C ANG - C

AkC

M

The theorem is proved.
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