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Operator  precedence
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Argumeg‘f
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Prﬁm;el: Th}s o\rbuw\err’r s valid
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Rewmark |+ Valid arguwxewk does ANOT require et  dhe

Plrsw\lges o\ ‘Erub\.

Quote LTom  Wiks Feo\ra p

‘e An argument is valid if and only if it would be contradictory
for the conclusion to be false if all of the premises are true.
Validity doesn't require the truth of the premises, instead it
merely necessitates that conclusion follows from the
formers without violating the correctness of the logical
form. If also the premises of a valid argument are proven
true, this is said to be sound. ’9

AV\ arjumen-l,- that s \mlto\ but net s"ow’\d (‘frwl \}\)fkaeo\Eo\>

¢t All animals live on Mars. & 100‘\% Poewni se
All'lhumans are animals.
Therefore, all humans live on Mars. 39

Cource -~ hittps://en.wikipedia.org/wiki/Validity_(logic)



Remark 2>

The Correct  Statewent k*efj;\rd}nj the premises  when o(efermrm‘v\j

the validiy of an argumert ;  Since the Ua[n‘dﬁr of an
Geguinant Aewdg €m+?rel7f on the truth value of the
Conclusion 1 the coses (ie- cambinations of troth values
of e\emetnry propositions (ke 7,4, r,6,¢) where all
premises are true (uhich corresFon& +o  the cpcal
rows ia the truth toble), We only need o focus
on  thete coses ((uwhich weoans Hhat we ouly need +o
chek +he Fruth yalue cqc Hee conclushn  th He critical

CowS  @ngk  Can ?Smre +he non—cm‘—h‘ca[ row€>.

T[/\?/N\Cvre, \7[@% do NOT werte

"Since TP is o premie, P=F  in the exame |



Lofeence rules
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one 15 adviced to e a Succinct tafle forwmat C(see [afer).
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Lips for  exoms

Questions related +v (ogical equivalence  Ceg. Q2 += Q8)

an \rothdH—Y of Argum et (eq. QT +o Q)
are  Stondacrd  and €0~9\/ to  Scere .

They are  Stondord  becawse  they all hove Fived formsts

and  +he two clondord  wethods o () truth toble &

(1) (ogical equivaleace [aws / inference  rules

a\wc\75 aﬂ;\y_

ka/ ane €a9~/ to  ccore  bloauwse Arere ore two &T-&&ﬁvrt'
woys o solve them. B.9. if you have psed [ogienl
equivalence  (aws v Solwe o question Yow con  wse

truth  fable 4o solwe 0qain to check your  owvswer

and  Mmale Sure  thgt 7’01/\ dd not meke o carcless
mistale .

the exams ,  names of T nference vules  will be FroVio\eol

" -{lqurms{&] without the exact  formulas

'The inference rules you may use are: modus ponens, modus tollens, conjunctive simplification, conjunctive addition,
disjunctive addition, disjunctive syllogism, rule of contradiction and disjunction elimination.



Q4: These two laws are called distributivity laws. Show that they hold:

1. Show that (pAq)Vr=(Vr)A(gVr).
v thet GAg Ve = Vi) Alevs)

LHS RHC

P4 v (ay) (pvr) (vr)  ZHS  RHS
T T T T T T T T
T T EFE T T T T T
TFT F T T 1 T
TFF F T F F F
FTT F T T T T
FTF F F T F f
FEEFE T F T T T T
FFF F F F F F

~ 7

Same

Siee the +run ualues of (Prg)V e and  (pvr) A(qvr)
are  the Same (o o\l cose, (P/\OL) v r = (pvr)aqur)
b\o\d\§.

I



Q5: Verify ~(pV ~q) V (-pA —q) = ~p by
° constructlﬁlg_té truth table, RHS

P 9% (Pvq) “pviey) (CPA™) LHS RHS
T T T F F = F
T F T ¥ F F F
F T F T t T T
F F T F Al T T
= 71
Som e

Since the trwth values o‘[l _'(PV\WL)\/U[’/\HU and\ p
e e Same tw ol cases, T(PVIL)VOIPATE) = TP holds.

e developing a series of logical equivalences.

ey ) VOPATY) =CPAL)VUPATY)  cde forsn)

> = TP AUV ) Cdlistribatviey)
=7pAT (since qv 7% =T)
= "p

P Alg V)= (Tpad) vitpay
b\/ Ahe distri but vH*/ (aw)




Q7: Show that(pVgy>r=(@—r)A(g—r).

BY showing LHS = - = RHS
s = Pvid = r

TPVL) Y or

C Conversion theorew )
CPA™)vr

(de N\orjom)
= (TPVr) ACTY YV )
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= (Por) ACL—= ) (Conversion  theorem )
= RHS
by oy RUG = - = LHS |
RHS = [p=r) A4 =1)
= (Cpvr) /\@‘LVF) C conversion  4hgorem)
=(CPr"9) v v ( distributvity )
= '7(\>V°L) Vv (de MoDan)
= pve)—r

( Comversion Hﬂggw)
= LHS
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Q11: Determine whether the following argument is valid:
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(7;)"\'(.4),\97’ Madus  ponens
¢1)
LS)-\-(é), \9\/ modns  ponens
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(P2)
(8)+), 57 modns tollens
(o) , by disjunctive  addition
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(0 U\)
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Q12: Determine whether the following argument is valid:

; P1)

pVg; P2)

q— (r—s); (p3)

t—r; (P‘\’)
.8 — it

(A quick irspection of the prewises revesls Hhat no known inference
cule can be applied . Therefore, we will atlwpt 4 find &
Cowerexawple o show that  +he  arsument s invalid, )
Conctruction process  of a  Counderexom ple :

(Recall +hat Connterexomple  is o Combination of Aruth valus of
7.9, S.t undec which all pewises ore TRUE oad +he
Conclugion s FALSE )

To wmoke fhe comclasion ('S T4) = [, we requve §

Ji

F,
T

1]

t=T. T poke the fish premise TRUB , we require
To ke the fourth prewise E-2>r)= T qien that t=T,

we requve T= 1. Gien r=T1, $=F , we kaow (ros)=F
Hence, 4o weke +4he thicd prewmise (0[/"7(r->8)>3 1, we requirs

9= F. Given p=T, 9= F, the second prewise. (PV ) =T

K tofarmol reasoning

U\)@ th \\&.ﬁmﬁ(:?e& ) Coum%rexa.mpk.e - [7; T‘ a(/—_i F ‘FE—\_, SEF,tET

under which all premises  ore. TRUE and +he conclusion s FALSE



Thf/ (‘/DWE’SPOWO‘M\% Pw n the truth tople  (ooke [ike s -
p oo v st @) @) (03) P4)  Coclusion
TETET T T T T

Al premises  owe TRUE , \/e+ counc|ugon

is  FALSE . This 'S e couwlere><awl>lé_



Q12: Determine whether the following argument is valid:

; ®1)

pVg (P2)

qg— (r—s); p3)
Via  4ruth table W
F 9 r st @>9) (P1) ¢ (@©3) (a) Concluston
T T 7T TT T T T T 70 T
T T T TE T T T T 7 T
TTTET F T T F T f
T T TFF 5 T T F 7 T
T T F T 7T T T T T F T
T T F T F T T T T 7 T
T T F FT T T T T F F
T T F F T T T T T 7 T
T ETTT T T T T 7T T
T F T TF T T T T 70 T

Counter -

T FTFT r T T T 7T ®<—C’“‘“P“’—
T FTEF F T T T 7 T
T F FTT T T T T F T
TFEF TE T T T T 7 T
T F F ® 7T T T T T F E
TF F FE T -~ v T 7 T

H“ﬂ\"hﬁ"‘“l'e& CowS are  critical. 97 the OOWV\‘\:?/\’EXD\M?LE, +he arﬁumen"f s
(nvalid. Rews where r= F’ ore. owxbl-\-e,& ¢wce  in Hhese ows (P F |
which makes Hese pws  vion = critieal .



Additional Questions

Determine whether the following argument is valid!.

PAg = (rVs)  (PI)

K (P2)
P—=q (r3)
p; (Pa)

LS.

Vio in-Ferev\ce rules -

Step Formula Reagon

(B P—9 (2)

@) P (P4)

(2) 9 (H+2), \:7 modus pomens

(4) PAG @)+8), by conjunctive addition
(5) (Png) > rvs) ®1)

(6) VS W+ ¢), by modws  powens

(7) T (P2)

(8) S )+ @), ‘07 Als yunctive $\/|\03?§W\

Wﬂw&(@m, the o\raumewl' s valid .



Determine whether the following argument is valid®.

(pAgq) = (rVs); PV

S (P2)
pP—q KP; )
p; U;q,)

LS.

\}TO\ troth table

P9 r s (pag) (vvs) (U (2 (P2 @4) (s
T T B T T T T T T T 1
T T F F T F F T T T F
T F FE T I T T T F T 70T
T F F F F F7 T F T F

The L\?(J\/\Ugl/ﬁed row S the OV\\7 critical  row . Since the
Conclusion {5 TRUE T +he oav critical row , the

(L

ﬁt’auw\em‘l' s valid. Rows u which P=F o =T
hove bheen omitied Siace (P‘[’) = F  whmewer p=F, and
(P>) = F wneer =T . This wems tHhat thee vows

are  pon-critical .



Show that the premises “It is not sunny this afternoon and it is colder than yesterday,”
“We will go swimming only if it is sunny,” “If we do not go swimming, then we will

take a canoe trip,” and “If we take a canoe trip, then we will be home by sunset” lead
to the conclusion“We will be home by sunset.”

Translake  nbr  an O\rauv/\em‘f (V\Q\"V\j Logical Sywmbols )

Let S = TIf is Sunny b

¢ = "t s colder Hon yesterdoy Y
w = "we 9o Swimmlng
t+ = " we take a  canee trip ",
h = "“we will be home \>~// sunset "
Prrﬁwmevnf :

TS ACH (pL)

W= S ; Cp2)

Wt (P3)

t = hs (ps)



S‘flOW?nj the Valfd?“l'\/ Vo TV\~F€FCV\C,€ rules

Step Formula
() TS A C
) 7S

(3) W—> s
&) Tw

($) Tw—ot
) +

Q) +t -
(5) "

T\l\erﬂ'& ®, the mrtjumevx‘t’

IS

Reoson

®l)
), by cojunctive Simplificatio
(P2)
kl)’rk%),\o]/ modus tollens
(F3)
&)+ (s), b\/ mod s ponens
(P4)
) +0), b7 modus  ponens

\10\[\‘(}\,



