
PROOFS
-

"

INFERENTIAL ARGUMENT
-

SHOWING A STATEMENT
-

IS TRUE
' '

EXAMPLE : PUZZLES
-

OUTLAWS & NOBLEMEN
.
OUTLAWS ALWAYS LIE

,

ALWAYS TELL THE TRUTH
Y l l

A : mm

(/

D : A SAID I AM AN OUTLAW "

C : DON 'T TRUST B ! WHAT HE SAID IS A LIE .



⇒ WHO IS AN OUTLAW
,
WHO NOBLEMAN ?
-

⇐ PROVE THAT le ) A is
-

H Bls
-

G) Cis
-



A COLLECTION OF STATEMENTS
.

( Sa ) ALL OUTLAWS ALWAYS LIE

(S2 ) ALL NOBLEMEN ALWAYS TELL TRUTH

(S3 ) A SAID X ( SOMETHING ) [ EITHER 1¥48 Eagar
on]

( Sa) B SAID A SAID
"
I AM AN OUTLAW

"

B SAID Y
.

Y = X is
"

I AM AN OUTLAW "

( S5) C SAID Z =

"

WHAT B SAID IS A LIE !
"

(S6) EVERYONE IS AN OUTLAW OR A NOBLEMAN



( Sa ) ALL OUTLAWS ALWAYS LIE

S = { ( Sa ) - - ( Sg) } ⇒ (CI ) ( ? )
Mt All NOBLEMEN ALWAYS TELL TRUTH

ccn-iisisa.o.com.ni. %i÷÷i÷÷a÷÷¥÷÷÷a÷...( S5) C SAID Z =

"

WHAT B SAID IS A LIE !
"

( Cl ) & ( SL) ⇒ ((z) = B TELLS THE ypyyyy .

%) EVERYONE IS AN OUTLAW OR A nobleman

( Cz) & Csu ) ⇒ ( Cz) = A SAID
"
I AM AN OUTLAW

"

-

④ ④← unsure "

REASONING Diagram
" ( NOT FOR

by EXAM )
④ ④
↳ 6 ARROWS :

"

IMPLICATION
"

⑤ "
IT FOLLOWS THAT"



g) & ( Sf )⇒ (Cy) -- ANoDlESAiDANAW
(4A

OR

.

AN OUTLAW SAID HE IS AN OUTLAW
-

CHB

(G) = Cha) or GHB)
. - -

- -
- -

- - -

-
- - - -

- - .

¢ )& (Sa) = A LIAR TOLD THE TRUTH ⇒ IMPOSSIBLE4A

( GB) & (Sz) = A TRUTH SPEAKING Person LIED ⇒ Impossible

⇒ (4) is FALSE



OUR REASONING

④ ④ UNSURE
LED TO FALSEHOOD

by
④ ④
↳ x

③ ⑤ "
A SAID " I Am AN OUTLAW "

i, t

④
← is

④ ④
1st 16

FALSE FALSE



④ ④uns = y c n IS FALSE

by
④ ④
be

③
"
A SAID " I Am AN OUTLAW "

i, t

\, EVERY STEP i

④ ¥.

④ IF A-→ B

is a 1st ⇐em not
Impossible IMPOSSIBLE



( ( g) T (Sa ) ALL OUTLAWS ALWAYS LIE

(S2 ) ALL NOBLEMEN ALWAYS TELL TRUTH

(S3 ) A SAID X ( SOMETHING )

"

'

i' is:i÷iiii÷i:÷::÷:÷÷÷÷÷:÷÷÷÷÷÷÷÷÷÷÷÷:÷
SPEEDING UP A BIT i

(Ca ) & (Sf ) ⇒ C SAID THE TRUTH ( ( 8 )

( Cg ) & ( Sa ) & ( S2 ) & ( S6 ) ⇒ ClsAN0BLEMA#

( Cg) & ( S4 ) =) A DID NOT SAY "
I AM AN OUTuotw " (Cg )

( Cg ) t ( Ss) ⇒ A SAID I AM A NOBLEMAN . AlSlNC0NCWsT
⇒ INCONCLUSIVE



PROOFIANETWOKKOFCCAinffppopos.itions & concussions ) , AND LOGICAL CONNECTIVES

ppoviN4pACTivityoFCoNsnwcTiNgAPm
L0GlCALCoNNECTiVL

MODUS PONENSt→BSi A→B
'

b d A

Sgt B-



M :P . "iI÷I¥¥ A"na
y
k

^



MODUS ToLCE4St I A-713

↳ ¢ Not Notre

④
NOT A

¥iu a

y t

an::



Aot DISJUNCTIVE Stuckism

§ &
SIMILAR TO

, ,⑦ "

te (AUB - B)
⇒ TEA

A→B① B HYPOTHETICAL 514095M

↳ £ EXTREMELY USEFUL

fA⇒B&B⇒c)⇒(A⇒c )



PROVE : HEB ⇒ An D= A

KNOW : HEB ⇐I XEA ⇒XEB

KNOW "
"""A EXEA ⇒ *an, & XEANB⇒ yea ] } F¥%EM ENTS

.

(PROPOSITIONS )
-

⇒ → :E:::



Asif Assumption HEB ⇒ AAB -- A

* t
" FREE

" "

FREE
"

¥*. ⇒⇒*x:::±÷÷i÷w to
*
*Oxtail t⇒✓µ Y implies (AAB EA )

t CLAIM t
"
ALL Always TRUE

"

=3 CLAIM
.



AAEDPAAB- A .

IN EXAM
. - .

4) AED =) [XEA ⇒ XEB]

Tai
(2) AND- A

.
AEANB & ARDEA

NOTE An DEA is ALWAYS TRUE .

SO IT SUFFICES TO PROVE A EAAB
.

(3) HEARD ⇐ 7 KEA ⇒ XEA & XED
.

SINCE XEA & XEB ⇒ XEB IT HOLDS THAT

Xt A- ⇒ XED ⇐ ) AEAAD .

BUT XEA⇒XtB Efc ,)
.

So Kali > HE AND

( is exactly the claim) HENCE Also (e) ⇒ AAB -- A
. D



EXERCISE9.PRO#ETHAT

AACBUC) = ( AAB) U ( Anc)

By proving TwoiJ .



EXERCISE 9
.

PROLE THAT

THE MATHEMATICAL STATEMENT AMBU C) = ( AAB) V ( AAC) IS TRUE

By proving TwoiJ .



EXERCISE 9
.

PROLE THAT

THE MATHEMATICAL STATEMENT Hn(BUC) = ( AAB) V ( AAC) IS TRUE

By province Two .

⑧

ACTUALLY WHAT WE MEAN 15

"
FOR ANY CHOICE OF SETS A ,B,C
THE SET An (BUC) AN'D THE SET ( AABIVIAAC)
ARE EQUAL AS SETS

.



if A ,B ,
C [ An ( Buc) ] = [ ( AND)U(And] .

C
"
MAIN CLAIM

' '

Il

BY PROVING Two incursions ! ? ? WHICH Incursions ?- - -

I

NEED TO PROVE EQUALITY OF TWO SETS
.

SETS P & Q ARE EQUAL IF

PEQ & Q EP .

T T

!



So :

"

PROVE EQUALITY
"

=

PROVE THAT AACDUC) E (Ah B) U (Anc) H )

AND PROVE THAT (AAB )U (Anc) EAACDUC) q,

-

To PROVE THE MAIN CLAIM YOU NEED To PROVE

c. CLAIMS ( t) & (2)

4

Province
"

CLAIM
"

, STATEMENT
"

Cn )



V-AB.CA Alive) E ( AAB) UC Anc )

Again RECALL what
"
E
"

MEANS . ( PEQ )

IF XEP THEN ( IT MUST BE THE CASE THAT ) XEQ .

NEED :

XE Arline) ⇒ XE ( AAD) VCAAC )

-



XE An ( DVC ) x E ( AaB ) u ( Anc )
⇒ =) ( X E A & XED )×eA&xEBy§ ( × ?'t exec )THE BUC ⇒ XE B

-
- - -

off I
.
-
-
-
- - - -

-

(a) XEA & ( X ED OR XEC )
⇒ (xeA&xeb )- OR KEA & a- C.) /

,



AGAIN , CLEANER .
ONE

"
LINE OF IMPLICATIONS " Mope Then

XEA) ⇒ XEA & XEIBUC) Yi¥Y(1)

=) YEA & ( XED on xec)⇒
;

µ EA & XEB) OR KEA EXEC)
⇒ x E ( Ann ul Anc)
-

(4
So let ⇒ (2)

IN THIS CASE
,
EVERY IMPLICATION IS A BIMPUCATION

. .
. GO BACKWARDS !



so 121=7111
,

so Ankh ) f-AaB)v(Anc)

SAMI

.




