| We start with a few argument forms,
which we know are valid,
and we use these
to demonstrate that other argument forms are valid.

We demonstrate (show) that
a given argument form is valid by

| deriving (deducing) its conclusion
from its premises
using a few fundamental modes of reasoning.

| ,017¥ 7200 NLMAN ‘

QUWNI NIYRYN IP0N .NIL.0'0ITIVON 27 AKIINAN [I¥ NIY2AY 170 YOI 178 D'
NN DX A0 NILD'0ITIVON 7¢ |.07IPY7 2'Win'? NLDNIAN 17 WORN NINY DiUn
..o 0Nl

Q. 70N 7 NYYT NILD'OITIVOY IWORI WY& 1702 NIFT 190N XD KD

1.1.2023-21.1.2023 02N |2 Y210 700
.NII'N2N NOIPN INKYT 71 D'RYANN DK DK NXINNT MK 70N [.DN19A ["Y7 2lwn

|-DNISNNYA DX TTIYY NILDVITIVOYT NITYY IR A'¥NY 179N INIX W07 e ['10Y

< 770N Y 'WRIN TN ¥'9In 1707 MW >

Ia'yon qinty By wxm aTna
DTN DRMRD NN DITRY AT

2'y* TN X7 "7 |0 NNX NIN720
D'MIYONN DMIPNN 72 NX D'019N 1INIX
JANIN D'yn NIMMX NININN 22 DNA 0NN gaw Tiva

provided
| on exam

available
on Moodle
make a
copy and

keep itin

- front of
you when
doing
homework




]

A

AvB

-l [see CD

~ Ifyou have a line of the form A — C,

then try to apply arrow-out (—0),
which requires a second formula as input,

in particular, either A or ~C.
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have

find

deduce

~S;R->S;Rv~T;~PvT;~P->~Q/~Q

(1) ~S Pr

2) R->S Pr

3) Rv~T Pr

4) ~PvT Pr

b)) ~P->-~Q Pr

(6) W: ~Q DD

(7) | ~R 1,2, -0
@ | ~T 3,7, vO
9 | ~P 4,8, vO
(10) | ~Q 59, -0

In Direct Derivation (DD),
one directly arrives at

the very formula
one is trying to show.

~ If you have a line of the form AvB,
then try to apply wedge-out (vO),
which requires a second formula as input,
in particular, either ~A or ~B.

have

find

deduce

P->QVvR;[P>Q)VvR]>~R;
P->Q—-(Q—->R)/I~Q

P—->Q)VvR

(P> Q)vR]—>~R

P->Q)->(Q—>R)
W: ~Q




PvQ)—>S;(RvS)>T;PIT
if you need — s —
AVB PvQ)—>S
then look for either disjunct: RvVS)—>T
find A P
OR W: T
find B PvQ
then | S
apply VI RvS
toget AvB T

~if you have a line of the form —— - ifyou are trying to find or show
A&B, - A&B
then apply ampersand-out (&0O), then look for both conjuncts:
which can be applied immediately find A
to produce AND
A find B
B | then
apply &l
toget A&B

and

PL>Q:R ‘R>T;~T&P/Q&S
- Q;Rv(Q->S);R—~> Q (1) P>Q Pr we are stuck!!

P->Q Pr (2 Q>R Pr O

Rv(Q—S) Pr

~T&P Pr
W:Q &S DD we have P—Q | we also have Q-—R

L 4.80 so to apply —0O | so to apply -0

17, -0 we must find we mustfind  Q

3,6, >0 or find ~Q or find ~R
2,9, vO

-0 Arrow-Out Strategy




Affiliated Assumption-Rule

if one has a line of the form  SHOW: A—C
then one is entitled to write the formula A
on the very next line, as an assumption
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P—>Q
(P&Q) > R
W:P >R

(1) P>Q Pr We are stuck!!

(2) Q> ~P Pr @
(3) SHOW: ~P 22 ¢

we have P—Q | we also have Q—~P
so to apply —0 | so to apply -0
we must find we must find Q
or find ~Q or find ~~P

P—(Q—>R)

W: (P - Q) —> (P—->R)

P—Q

W:P - R

P

W: R

assumption

special symbol for “absurdity”

always done by DD

see later for details

to show that Ais false (~A),
one assumes thatAis true,
and shows that this leads to absurdity




Historically, this method of reasoning is called
REDUCTIO AD ABSURDUM
(Latin for “reduction to absurdity”)

to demonstrate that a proposition is false,
one assumes that it is true,
and demonstrates that
this assumption leads to absurdity

in symbolic logic, an absurdity is a
self-contradiction —

both asserting and denying the same proposition.

| Contradiction-In (XI)

if you have a formula

and you have its negation
then you are entitled to infer
a contradiction (absurdity)

Assumption Rule

If one has a line of the form

then one is entitled to write the formula
|| on the very next line, as an assumption.
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