e&ifona

—‘uflypa sitiona| ,_Lag& o

R P Stion AL d e b

ssfﬂg)p,{ez to whr
W can aujgn on, 2Dd _only one hupp Value:
B e o false.
E ) 3]
B YLondon ;e a (‘/'I"g. T ’
4 Proposihions
R - F
D xt2: 5 1w
) Prepositions.
4> "
1S™ August 5 tndep endence deay.
*low of excludeq middle *

)14 a Propesthion ¢s oy frie L then 1t
Srm,'lorly, it a

rs false
P ropo st 1

Pot {alse, thep it
5 Frue.

ot PR ef ntodichon »

A

Proposihion

Canpot be
and  fafge.

™ ltan ¢ ouws 1y bruc

* Types 2l propoeitions »
Datomic _PRmopoxtjops ¢ simple Stafements) »

A prepasihon wnren COP0Ot be divided furthe;
| 4 .“fn}o fwo or more Propositions & sarq fo be
atornic "+

USLa/lgr ﬂfom:tXpro‘Pon'Hens are depofed bg
Poaiql et and So op

55




2

@ Cormpound. propesition  Stetement Formula /
Prol?m'honql Fumc) 7
Two or mor¢ «tomic proposiions con be
eormbined using connechves tea Form a
compoand propesition” |
e
not 24 Al
and A
\
or M
implies -
it <
#* Connechves =2

D Msgahap € Ne) 7
- {# 'P' rs a proposition then
pot P wrten as P18 a proposthen
o whese futh yolue 13 false + P b furh
~___~alue “fae " apd nceversa.

 Truth fable of P




Coe) 7

14 P and 9 are any two proposthons fhen
P or q" comiten as L PYAT S 4 proposthon
@hose huth velue & False” itf bosp P ondaq
bhave huth Volues

false

Troth  toble  of PV ES]

o
Q

Pyq

A
»

n
nH 44

P¥a & bue 4

two
o least epe of dhe'® propesrhions
& Hue.

® pisjepchve _SYlogism [ elim ipakion rule 7
C PRules of inlerence)

1%‘{?\”1 E hue and p 3 "‘!ulséj.

then  q is hue
Y Con junchon Cand) »
I b oand q are any two proposihons > then

“pand 47 wrflen as " PAG " te g proposhen.
whose frath value is bue Only when bath p and:




q heve huth volue e

Trath  foble of  PAL |

Poa | ena ‘
—& e
- 2 | e :
4 T l‘ 3 a
£ £ | F
\ iy
1 Pra i falee, then ab least one of the twe i

proposthions s false-

® Copjunchve _Syllogism 7
3 wlleg

1#{prq’1s false and p s Prue}, thep q 13 false. |
Q) _@F\(-mh‘m[cindmm C conditonal) ?
H p and q are any two propesthions sthen i
Y implis 4" o) " if P othen a7 wrilien es |
"paq’ is a propowion whose truib volde i 1
. false anly oben p bos Huth value "“traae” and {

.q has kath value " folse”

o}
Trath table of P79 Is <"

r
=
2
"




5
tHote s 1)
2>

® 3

@

B

Tp oitfar enlten as p erqtis

14 p2q s Fae, then erther p s false or q us
fue or borh oo

s p2q, p is called “andececlent [ byposis” an

q 15 called fconsequent conclusive’

Whepever P i's false Lthen P?q I8 frie Qleay

Whenever q (s tue, then P79 s also tue ajwat

a) The converse of (P2q) & (g Zp) and

Niceversa
B The fovarse of (prq) is(pra) [ e,
© The contraposhve of (prq) 3 (VA7 VP)

(pra)ic = (M@20p)
TeE T 3

_Bicondt tienal | Brim plrcakion Citf) 2

b and are  an Fwo roposi fons en
i o d prop
o proposrhon

.« Whase fruth Value & hue only when bolh Pan

q have Some Huth values.




P=a is false i} both p oond

hrath values-

Cp=1) Z(prvneqp)
v perr) 2 (opw) vivpag))

£ (POLIE (vor)

* Tautology 7

AR atomre propo sth'on- canpot be
Seia compound preposthen which fs
called ab tauto Vojg"

ert D pyivp)

Y pyepryy

3) poy (Pvq)

a have

tautology.

always

hue

D ey W S

S

e T (W

(0,

o



ompound proposition which s always False
N s fdlled acon hadichon.

ex o palp)y A

* Cenng ency. 7

A

: feMmpocnd propositon which s peben o
‘ touto bg Dor o conhadicthon. o Calleqof
q cmaggmy.”
')' ex P4 > PV4, pag ., pesgq
# Satistable funchion | Sahstrobiity *
) !
2 A ‘empeund  proposthon which 15 het Q contradpol™
5 15 called. * saksfrable Fypen "
. ® A Sahsfrable fupcf cap be a taute Ioga also
3
‘Hote » EV@A’H Caﬂh'ﬂux& s sahsPable b a sahsfrable

3 funce can be @ i—auio/ogy lso-
) ¥ Byuivalepces »

let P@ R be onY compound propositions ; then

) D Daoble Pegakion

~evp) &5 b



)

Commutabve lowg 2
PV <= (@qvep)
@AY & (gapd
(p7@ & (eop)
| B Rssociahve lawe 7
(PVOYR & pv(ove
(PA® AR &> pAcopp)
9. Distibative  lows
PV @AR) <% (Pyg)n CPVR)
VP ANCEVR) & (oAg) v C PAR)
P+ (PR) > (pted .c p+R)

P- CotR) &= (p.9) + (pP-R)

,@"anlpu of duam-d_ 2

obtarmed béi replacing 7

0 writh 1" apd wiceversa

Lidual of eny fermula in baslean algebra can

VL UL G GG G G

@ith Y apd wicewersa




)

L)

De-Morgaps laws -7

DNVCPVG) & (wp n~vg)
ey (PFte) & (P §)

(D) ~PAG) & (r»p\/m<§>
(ory P = (P +3)

Tdempotent lacs 2

D(pvp & P @ PtP &P
WO(Prp) & P oy pp e p
Absorp fion laws 7

i PY (PAG) € p

) pa cPve) & p

™More rdephhes 7

O PNT =T ey Pt & 1

O PAT FP oy proe P
A pAF & g iy Po &0

iv) pyF € p E T P

N pAvp & ¢ oV PP &o
ND pvyap & T (o0

P




/0
D cp29) &= (Ypvg)
199 ( 2pt) & (pave) :
WMo (p7e) e (~g »~p)
12) (p<r®) P (p=g)A (TP '
19) Y (P9 & (prvg) v I(VPAG) - Ex-on f
ta) P7@1r) &> (Prg) - R

by ¥
LHS = NP N CVOVR) CEq.3)
- . A

€qurv alence

= (vpvog) v Mg By assocrative

= (PA®) = R (eq.9)
o e

-Q:1:. The compound proposiion (PYD VAP 3 o

e VRO Taatology

Contradichon

‘.CWMthlncﬂ




7 (avp v e By E=2

Com m it etprve

= Qv cpvep) by Es Associ'ahve
= 4avT
= Ej

The compound proposition Y (PY )V (WPRQ) p
GISCE M. © . __

{Tote boy |
(vpavgyvempnayvep DeMorgani

Sam¢  ophans
e
= o p @A YINQ) v p

= {NP IN ‘rj\r P

- e = [

(6t) The given fermualq rs equivalent o

Cpra) + (B-a)+p

PPP+HFO+P DeMorg an s
= P (q+)+ p
T B +P = Pep :—7@



——The. sfatement formula

P o) (wpvq))/\s

O Toutalgy

-1 b < p
%
o 0 = q
s
g W & s
(214
=
Q-4
@nsider the Polloecong statement formulae
woe O PV v ag)
VP Agy A (vpuway
oh: .
h@:\\% bich of the t?auowmﬁ ophops & true ¢
A U P tautology. apd S2 s a contradict®
i 52 €1 (s a %ntradichen and 5= s Gfﬂqoi‘alagyv
biFey 3
Roth are waud- ‘ ¢
dy
A Bobh St and 82 ore pob  Gohsfrable

5




C(PAD) A~ Cpra)

Con tradichon
St PV v PRG) = pN (W pu~g)

% (PY~p) vaq

= Tadtology.
The  proposihonal funchon
(NPACR AR))  (®AR) Y P AR)
&

2 (~pamvgnnp) v R A Covp)
2 (vpvg)AaR) v [ RA cavp))
2 RN Cpvg)IV vepva@) = RAT

= Tel

ay

P




/M )

y
pro positonal  funclion 3
T

o c |
S L0PNeE) AYCHpn g \mm)jw (~pav &)V copnn o
T & s - .2 ¥ g0
b N
VT ) fautology N
— N
. b @niradiokhen L
[ 3
13 )

_— 7 contingency d)reme of these I
12t e > I
(PN AN Cp Vv (9wnpy) IS

T PN CGACQAR)) 7.3
— |
PV cang) i

- . v -‘W

o g

2P o 9 &

(v pAND = ~ cpxlq):\ {

() r
o fem s (VP neR) I

o Bl
~pA C.vg N wp).

>
-
J o)
/ >
5
).

torad 2w JRVLCOAR), N (VPN KOV AR))




@

¥

g 3.

_ PP g 3 IS
@& - i Y S

¢

<

The @mpound proposthron
(e vr)) — pngkr ) ¢

\5) Sohsfrable but poi valid (e Contpgenay).

b)Y ard Ctowtology)

€' NoF  sahisfrable C eonhouichiom)

D vand but noi sahistable: <not possible)
7 when P7 T, 83T apd RF . the given
formcla is false Hence, vb is poF ~alrd
wheo PPT,0=2F R*p , PPOVR)  Lafse.

50, whole formdla true

< The given formula is sabsfrable bub nar valr

The statement fommula & _ ., ®
- F o+ of €
(a2 =0) 2 (tar b) —(a —c)) B
T T e PP F o
(&3 v @

taute s gg. bt-Naled '
Herer the given can be —false - only 1o tonerrcase 1ia
bt (22 b) = .Ca2C) ) pimPalg o Qe minb i

(a=(bs o) hen  earlier

s hue  But
leder alse’ becom & Ralse




Qurnes _method 7

Cesl 7 tshen a s brae.
ER=IT G0 =TGRt ge TP 1= FOL)
2 (bocy = ( b=c)
> @
_Case-2 7 @hen a s false-
CE+ (bac)) = C CE7b) = Cpre)
2 T = CT->7)
£

L7 _Both the cases yjeld T & gvven Formuta i
valid.

¢ 9 The sfatement formula
((r20p) 0 copamd) g

s

2. (~pvep ) A (@pyvp

e
s en capen

2. NPAP




8@ nNo. ol nmopequivalent proposition al  Punctions

cdifterent Learh tables> poscible with 1 atomic
= proposibions. (s 7
@20 by 2 WS a2 gy e
>

e N, X5, | %)

4sate T A Sek o} conp echves 55 sard fo  be Punchion al
N complere it any staterment formeala cap ke cor
il wring these connechyes

e ‘. @hich of the fclrowmg seks of conpectives i3
not Funchionally compiete ¢

T @ {~rl w{val o {e =% E/J'{'vm_}

o ]
:ﬁ_ ) AHrte MR gate)
7 9 v s ) pag D peq
= (p=q) nCqr19)

,: o . TMCYPNYA). o (wpve) A (vavps
B o = ~{ VPRIV Venay
K 2P|

2,.0008)

e N;\‘plw eny operakon wsing enly [
s qumh‘puvta complefe-




p Lval s €quivalent o MAND galc.

So. t s also fumhawm(j complete -

o L~ 2}
. NoT js there and we can
" v perform OR operation: S0, C) 1
also Fanchenally complete-
= (“P”‘l) <7

 { vy

-

We  cappot perforrm  NoT operation asing AN

e 8o, it .05 noi func.hona”é{ complete.

o {r}

v 0 ap

=

= (o

P-»p) -

PV E)

5 wpe

e

s there~ Thrs seb fs Funcrionally
complete.

We can pger@om hoT operakion §

312, @whieb:.od. the "Fo\lumlha« is.pot valrd.

HE NIk o e

FymAdl

@ | LOAY §-

hue.

ey s g L
The ..Statement 18 valid becatae "AND operahon_

s TRUE in oniy one e for which the




¥

o

TP

b el ke false Jenly whmr‘T"F

bltondihional s also frue. Hepce it 5 o

tautological tmplrcakion.

b) (p <) =(asp)

T T =5 T o7

Aways-
BFerp = pop

The Siolement s volrd becaus e when ewer brcon
tHonal s true, the condrhenal on Hoe

15 also  hue-

other sid

O (per~g) = tp—rq)

? ~e * 9
RS TH W o B
(SR ! F>T

when

for one case, (P "D 5 e, (prq) s coming fal
This stefement s pot vairg because when p s Ta
4 (s F > dhe bicondibonal is dulie , but - the - copdrfo

oals is false

D veprgy = g,

NS Roniq 9T

whenaVer 478 T

- Cop S i
50/ the statement /s valid.



Jo

313 wheh of  the f«nm,-og & pot a fautelogy !
»  p 7 cpIq)
! !

S T P Lfhen it ol become false

(P79 > F when P=T q-F 5 possible
P2 PT) gives false for T >d-F
" b s pot @ fautelogy.

The stolement s not @ foutology rbecause ahen
#7T and 42 F » given stajement is false.

b) q - P
S T e T

a‘qu{s.

The grven slafement 1S a foutolegy because
whenever 97T, p1Q is always Hue-

v_‘)(‘? ANp=D)) 7 @

to.. check @hethe jautelgg or .pat.,.we beve
Ao. check for the Folse condition ire. T7F

RS IR D) but © whepeger +LHE TS STy s
TAETT) rgbt wde becomes (T aleseys:
IR - o .

i
SV N 5 VARG W S VS T S S W O PR




21

por wF
TATE

D (N]'i’:CPV‘U) 74 Corsgupetive 84 llog ism)

- T ¢
(> palpve))
P pep.
TNCEVE) =@ ST, B P9 [Fes s o
posible.

the given Stalement 15 o fauhy}ogg

@14 ehich  of the fonn arquments s ot valid. ©

2. The conclusion R follocys

from the premises [
by pothesis -

{rra, 00r,pf

D prg.
D gap
_p-

R V.ots vard.

Dapd 3, prp by the rule of h-qmr/a‘wﬁ

e by P}Od(ld,',}anvnws'

Ment 6 Nolrg. n




saoe L0

D) The conclusion P follocws from fhe premisy

{ pre a-p, ~r}.

< B opre
2 goap
> ~p

fom D and @ by the rute of fransitivity,

1
wprp T

. RS j
: alt

Lvp. -
s by. . modus-topnens.

©drgument. 5 valrd. -
2 The condusion  “F follows fom the premises b

Wpr9), @7R), Vo]

D pre
LYY= Y - B

Gan be anytbing,

arg V¢ ot Valid.

the gi~en “arg




@'5 which. cf Lb.g ‘fol/owma ﬂrgumenis

Ve canpof denve _the . capclusion from  the premie
by any rales of toference. - argument 15 mot vaird,

T 1f the given wnclusion "R on  the prem yses fo
be Volid, we ran cwnte n dbe form -t 4au+ologl-m
tmplrcobion as >

{tpr9),0-, vp} = mp

T

o = F

this eonditon is saksfied. Hence, the above tawutolog;
cal implicakon s pot valrd.

Dthe emelusion B otlows  fom tho procmrs o
TP (07r) Lepn@ |
B H p caar) -
= opag CopresT

8 1- e ;
“®-

the argummf s vaird.

@) (qu, Crd; “"C] N

ki
i




29

7 (conshuckve dilemma) -
Da-=<b

2) ¢ »d

3) ave (bg eq.3) 1

~a—rc

fom. 8) and 20 by (rnn;rh'\/v')g 7
6 ~a=¢c
cod

Tleavd) i

5 (a== (vhrva) ¢ conha posihve)

5 ophooa (pute of honsibivitg). j
~va =+ d 1

Tbrd). ]
T Cabad) = bvd) , i

T fwen, erdd, ave} v, s

» (7 cpas), “RAvp pY

- D pACRIS)

Y g ;NFN




12 6, by modds pepnens,

@ pr(R=s)
P
R>S
2
by modus-follens.
) pas

B A by modus ponpens.

argument is  volrd.

3 2 {avb,bﬁc,a#d,wd}ﬁyc

v

5 7 D avh

’ 2 pac .
3 g 9d )

i s o

4 e

BT ) g s

b




.

a Vo T
7»ﬂv*ﬁ>
£) OVZ fom 1D +5)(>y Drsjupchive
= : sy flogism
7)  pac
b
—= by modus- ponpens:

* the given argument 15 valid.
&) i(fv&r\b)"\ (b-(a 4())} = "G
- ) wank

5 b3canes

) wanb
wa b

[PEECET]
b

\;:c)

- H ra=c !
. (fallawy. )

Y A

@we  cant say.

is. fovalrd:

&




= ba(F) 2
s N

@l ohrch of  fhe folloaing 15 ot vaird 9

@ (an@Td A (bvee)) b

T thie argument | Statement 1s voird if the forr. arg

3 o umend 15 wralid.

v oa

= 2) a-c

3 3) buwc
— 1 €2
; S
= 3ard ¢ Disgunchve  8yllogism.
—
sty
——. LT the given. argument Is walrd.
e
— B Llpmer)n S AR crun)
e b § A § LA e ol b
S 2R R LB R AR S coptrapasitive)
T e S &
— b i s .
T S =
T T e TR TS TR R sy e
= P .

& . R




&) RYS ayanrd 4)
wS
R

T paw

the qivep stafement 15 val’d.
O (vRols wap) )N RV A a5 A o ) 2 (p6)
S 1y a7 csTap)

D ARyw

3) ~vgos
0 ~w
5 oRVW from 2D 4w
ow
i)
£) VR ACSAYP) wdrom el ) ROAE wmnmr sy =

PR

)

|
i
i
A
|
|
I
|
I,
A
‘«
|
|

NI T

e e I




P79

G
— 2(54 =)

Han

wp
”F

&  MGrep - pag by cantrapoethive

CQrven  graternent is led.»
4)6(Mc>-”<) A (”bw)) -
-2 D (baOa

P (Vhvd) @ boa

P No relakon can be found: So,put some frut

Natergs.

(lGac) +ad A cvbvay) e
o ?

we gob a cond™ TP 5 So, the grven sfajem enl
is  hot wvali'd.




p ' CPro o,
“set of premiges” is

B
said . te

: ;,f.{

'n.capsrsient

# Proof Cc P ?

14 a set of premw‘ﬁu‘%f’uﬁz.- Po andw@}*g |
= N
then TPi P, Pof = 2R) ~@ 1
i
Hole? To apply <P Rule for an argument which i3 |
given in form @, g (3
B
P first convert the argument mte form @ dl
ard prove fhe argument @. |
. D dben by P orule the gives argument o .
olso volid. )
g
#  Indirect Prootf CProof by Conhadickion) ? .
.
To opply s rale , Freb we assame that the :I‘,

B orgument is not vaiid. So, we toke pegakon of dhe
Conclusien as o Dew premise. _JA
|
Mben  1his mew premise Is combined aith other =/
“premises, if we get any conhadiction, then th qrgumaj,
L vaird. r
aipi i ED.C i j
4

of “*bk premises capnot be
i cmgu/mhm of et

!
i “uiwu‘r&‘ i

i

{p,r\p“» ,/\Po} Py

the

true $imultap eowl

&

premirses’ a ronhadm-h




3

T
Gt
P

. 5 n .
2tlote 2.1 In any argument , it the premises are (ncopsisten

ment ps valrd a:v’forr:{!)-

Lpapane. ] 2o
1T O,

S

VN

Y ETINY

then the argu.

F catway <)

——

always

@1 which

of the

valrd,

L2

eaunm,-gqo arguments (s hot valed ¢

"»)'Zp—v[@«vs),bRVP),@J = @)

Thie arqument s valrd b
foll ocoing argument ts vair

1PARS)

2)

(vrvp)

L

P Rule if the

Ped premise fo apply CP-

s3unchive Syllogrsm .

e e T
) enre P A @ erg e

ety yomrm o

G modews- ponnens.

P

S

hliphes




978 4o by moduspanpens

the argument is wvolrd

and - the given argament 13 also wvolrd by
CP Rule. 2

bl @), ~ )} =&

D opag o
. egition of cop) 4

D o(pred .

J;

8 p. @ npew premise fo apply I-p

D29 Vand 3) £k
A madus.. poppens: —

A
D o by Dand @ -

- Here, @ 1and -©®
e OrGument, . 5. valid:




\
d

o5
R6(99/13
Qs

which of the *ﬁo”uwmg 5 pet valrd 9
@) Gvcanby A thv ey A cord)) = ca —d)
= 1> ~veanhb)

2) bved

3 (cad)

4 & o “
sod

Pew premise te appiy P rule

> the given formula s valid by P rure 1t Fhe
) fostowing  argument s valid.

3 P ~oanb) D and a) by conjuchve syllegism.
a
) =
5
' o b "
v .
> th Dond 8) by disfunchve syilogism.
2 s
)
' @ 2 3
) cnd Ghn’ ) ba modu!'PanJQﬂJ-,
¥ < e s
-
) s sty

3 - .7 the given slafement

)




5 (avp) 7 (e ady) — (b7d)

-

Thie fomula s ~valtd by
Fellocorng arqument s valrd

» (avb) 2 Aq)

2) ener

new premise  to

D)

-
P (avb)

7Y vk k) 1 and 4
(@vb)
Soend)

"o cn
|

cp rale if the

apply P X

modus

< the given statement fs wvaird.

ool {ay) e ) = Rerb)

PONP ens.




. ((\m Al nd) —w\bﬂﬂ’) baT  citf
% )

G A ow m (Clvp 22295

Sai Gow

- T
coby 35

The given argurment (s not valrd becawse cwhen

AT . COT L baF  the premiser are jrye but

conclusien rs False
E)] ((v’vbﬁg) A CYXATYS) o =
- D ex oy - wvy
D wxary = o livy)
= (FVYIA ~Mexvy) e
E

- T

" the given Statement rs wvalrd
918 which of  the f‘”/smr‘ng, ’'s pot ~olrd?

D 1£ joda & Davyds bl"lhday then today &
w2Pd of Jul

Teday :,(s 2Pd o July

e Tedily”m‘ Dovigs bldbdoy.

»

Davids  pirth day.

‘1:




36

the qiven statement is pot valrd. ]

b 17 Canada /s a Counfry then Lopden & o cif

Londen s pot a oty N

Camoda s pot a country 4t
2 p. Capada 15 a coupty- .
. Y Lendep 15 @ Oty

P GL —

~9

NP

the grven statement 1s velid

f]

© 14 A cerks hord then B or C am enjoy themse
[F4 B e.njnv.s mm«uf, then A eill pof work bard. 4
o - 4

1# c_,sagegA, hwmst!f then D il DPot enjey fpimaet f 4

_L{_A_,amm hard  then D worll ot enjag hrmse(f: —

| T
FEEEE SRS

[

EE

eorl be Ntalved

-




T
S e (a= fvedn 37
¢ - Cbo » ~ad A
ce @)
¢ N ly CpP
Yoo Tanfl, Ppee do arey
b Ea) Pem mED
a
— by modus - tonpens
~b
» » 96 by elrtiupetve syilogis
8)  cand DL

ﬁg medds  ponpens

“he Gven stotement s Nalrd.

D John  misses man

g Classes ,then be fails bigh
® @

1t Jobn  tails brgh school, then bha 15 uneduocated,
2L upeddcale

I1f Jobn read a lot of books. thes Jobp s not
7 T @  Uneducate]
John misseq many  classes and read ‘oot of beoki

Jobn is  educafed.

- D P19 o sk
2) g8
D tws
@) PAg
W, e O 8 A »uwiuuhmu«\‘r‘vdwi )




D prs nfa {ranahivity rule
& e W grmpe

P e 0 simp.

D8 D40 Motus -ponpens
3) ~s ML 2P}

™odus “pennens
L0 €D cophadict tach ofbes.

the gtven Staters ent |argument ¢ walrd.

i

8% A bmary refakon * s defned by fhe fO'lmmg
trath fable

1

!

1

|
B

!

|

|
J
ol
J
4
]
+
ar
J

which of the Polloonpg &5 equvalent  fo LpAL).

) o~ cprq)

by (Pt~9)
Ve MevPrq)
d) w~cpr ~va)




39

for ophon <)

9o _rla |vplg
T N

=
T 3
E
3

Sl 3D

c

Vs comect-

er)  ro e VoD

Q.2

A biary operator * is defmed by Fon bruth
Hable

- (Ped = paq).

(pyvay = HACHEN D

> \'NCP”;’ﬁ)

LDY
ik




@ first Order Logic CPredicate Logic) >

Coneider,

Jobn rs a__pelitieran:

subject predrcate
Iet

Y Jobn .
I
PP s a  politician IS
M
S0, we can denofe fhe above Stolemend as P 8
|
- P[j).: John e . a pﬂlfﬁ'cv‘ar) _l,
i
Consdex, 'Jr
Dboni i€ & sportsman =l
.
®: Dhoni .. s
|
s L
" I's a . sportsman. —J7
L
. .SDY i Dboni (3 ‘a sportSroan: e
5
w1F X and, §-wOle mang fro. persODs, fhen N J;
. e

9

o

olitrcian | Pet proposihons:
- bocatse we cant asig
SEP gy s e Spordsiman. ) any Futh velues:

T ;

i sl
g B bk

e b




) Consider,
K x s o frend of 4
. R ‘Fn'&nd’ o#’r
1 o Feoexny X is a frend . of q.
let G depoie fthe predicate " is greater thap®

and ek x and g be ony fwo pos

thep GEX Y1 X s greater than y.} Pot o
PmpcSrHuv;-
Consrdes,
Bis {n bedween.
Ben B! gy s o befween and z-
@let ped: % is o pelitici'an .

S s a spertsman

- Where 1S5 any persan

VPOl x s not.a.pelihG@p.ee.

Either wtars nas Pohha BERAGES SR
- . eparfiman: i
4 C foclusiVe OR). LI LI

RIIS SRVR-13 5} ‘,

a . Pelihicron eum”qunlsmwn

8 Pear A SCHD Y g

s



Y9 !

dx P L At Jeast ope rs hue-

_ 3 Nw PO 2 Al are false-

@ = VPO 1 ap Jeast one rs false-

“’[‘v‘x 0] 1 Ap et ope is Talse
©v)

Mot All are hue o

I

& oy vpend
B~ [Ferenl t e s hae

- . o
Al are talse

& Ny ~pen)
N[V‘"P"‘)]f At least one rs true

(ov)
Nei ol are false

&Fnmde PU¥) .

e 20 (32 200)  a are e
y LoD
js. false.

T oo oo A s




) g0
m)\ qm”"’

ipw*"’ 9y, brs

» ! Mote? To pegate a S{aiement Fformula .ra Prrst order
logic , we have fo replace Fx with ¥x

N ¥x with 3% and lehallg, we bave to pegate the

) scope of the quanhkfiers

9t 2% ? The pegakon of

ERRUUTITPNTESY S
- Nialiﬂpmmmvc)}}
= M epeson g}

(by Pe-Morgans [aw)
= e peovegont F ?

,’ 2. The negahen of
; My 33 [p(mg)Aiqcmg)r\Rm,g)j'J )

. - 31\/3 (Nipu,“—y{m‘x/g):\»an.wj_ﬂ

- ‘Jth‘L‘_ Pexiy> A o i‘qrmg)A“‘rz‘cm:”)}]

. = Tuvy [ peowd a fvacrig v

83 The. statemant Formala

E\x { pu} '\N 0((%).




Yy )

Q. 3-. which of +the feuamoa Ve pot valrd 9
a) %ﬁja pexy) => "}‘4351“*'5)
7 Volid.
) =y peug) =7 Nady peyi=d
S vgind
S Iy Py = Vo 3y Pexg).
-

not  walrd. 1‘

281 fror  peahonship dregram

_£

va,

) Nty pery) 7 Mxdy berg) e
4>

2 velrd J.‘;

i

a predicate "o s —J,r




whreh of the follecon

senfences comectly. represent fhe abeve §tafemew

frrst order Jogic

a) nggeoop'
- 1 123, ... @}
f\

'S hof greofec Fhan ony  poshve
integer

VB Yy I Gexyd

T O Rr over posthve infegax there exrsts a great
’96 e V'l’?“gt"t -

<) ﬂm’#y Gewy)

T There ewrsts a largasd * tve iobeger
d) 53)#-; GCxey).
7 There exrsls o - smallesf +ve integez.

T




~ Oy ({é

o idy engd
e Every body s father of someone
Foalse

b deify FOhy)

< }
Thee (5 Semeope who 15 father of

e,v:rjbodj
- T
False
T 3Nty
7 There ewrsts of someone who s chid
everybody. T False
VA My 3 FOMY)
7 Everyone IS Patber child of someenc.

Trve

2L Llet Loy @ %

—Universe “of drscourse s s e Hofea

Consider the s Ay
s M g bt o e e e w2
There ys someonpe ‘®@hom Noope tlikes’l —=

=




Vo 3y vlomy), P
NLCY) L % does ot ke

.

«hrch ot the followrn

frest order logre senfence
N comectly represent fbi; above Sepfence f

. @) ngg & Lcxy) ®.
Ev“jb"“’g bates  someone
T
pot Seame.
b) o~ [’5{7«33 L:mg)] ,
2 dw vy VLo

Thete exysts someope whol

V9 m[Mg T Loy

hates every one

net same.

x 7 Jy e ~vLcuy

= same.

=

b There exrsts some g, whom sv«gbodj hates.
T T

& Same

TV gy ey

same




B e vs

EeTNC E

3 !

st

st

37 whieh of he faum.,,g stalements “ore  frue
i€ the aniverse of drccearse s set of all
infegers. ¢
|
3 ety =5
DI 3y VU !
T ‘[ N
Y:5-2 L
I
52) 3y ¥x (*ty=o) |
T 4.
- _
Ll meons. there ewsts some y for which _\
RHYO  for all % n

Y9 s Fred. for any fixed st of inieges |-
the given Stalement vs not frue. -

62 x{_\] Jx 0Ggd=1

to frue, we have to {ake

TE L but then X s ne mere |

[ xd

& .’f‘a‘r. integee Y0, no roftger crn
4 the eqr




some s o Whien 49

s I0L: -

= M G ew v CCa gy
~

Mo Gend G
54> dx¥y ¢ %y =g)

:

5 * for x=d,  x2y:y always  Ror al),
a-2 Leb @)D o 5 g graph

and €€* 1 % rs  conpected-

5 Consider the statement

¥ " Mot every graph s conmected

- @bich of the foil. first-order logic Sentences

e dees pot represent the above stafement &

. a)NEVaLGw)—'dM):[

'3 7 " aph re mected )

- L; graphs « conn ected

r Seirne

-

e B 3 e aveen]

(e

il

=

<

= \‘\uﬂ ﬂ




‘/;J) e '{GH) 5 ~ €Y ’K)jv

¥ Ever graph 7S pot connected.
o &

GEER Let GC®>I % s golel erhament

e> ;
PO % rs platipum  orpament

M o g5 valuoble: grnament
Congrder the  statem ent !

,j'rcma apd . Plabhum  omaments are walusble "
which of the followipg first-order logic sentenced]
4 most appropmate one to  represent cbove sf9-

@ A i\ﬂ ) 2 (GERIAPL®I)
T @ot svme

.7 Al valugble e-nammrs are  qold owmol

plabim i - B
i g tanmot wse T 0 I X
i byes A LECOARKID PO T

-y -

o \/,L i(&m i nr))_; ‘\](‘L)j‘ e @sume

R R Dk J\\




S

* Rales of iofuece for quanttied propesihions *
D Universel rnstantrabton 7 cspecfreabony. (950

Nx pex)
TR Napeg for any element’a 1o the
universe of drscourse.

2 Bocistenhial $pecificahion C rostanhakon) + (-39

Fne Peed

valrd for some  elemenis 'C' yn the
< peed

“piverse of discourse.
D _Exrstenhal Creperazation
I'm
I Pecd.rs. valrd' for some eement in fpe unrver
of drscourse

< cEG)

e pexd
© Uniyersat Generalizabion ¢O:@) 7

1 pe@ yo tue  Por - all elements 1o the
Unrverse of discourse

Ny Pexd

i 5 il i




=

#iqw‘valeDCa -

D o Spemn0en)) <5 I poofadie acof

*Nofe? 1# we teplace N with % . jhe above
statement ckes not hold good.

i Eli?vx) r\qy(’x)j’ @ Fr pexd A FrRO%)

1tvs o deufologicel impircakon i

o L PO A @S} @ i3+ p:r)j’/\fi!x hﬂoj
i

jaatolegical implrcakon-

P
9 e { peoyvecn] <>{ 3. pex} v e 9oof Ji

J)

*Mafe? 1 we replace I corth Nx, then Hhese above X
_slatement does pot  hold goed B/

g
heo v 4P v a0 §(G) i penfy ixaena] )

It ($ o tautolegreal fmplicotiop. M

- \fiipm)\uvm)j/@{vx peofy W aen]
= S oy

i
1

[VIEe]

il




te o a1 @)
=T o

Q1o which of the Pollocorng ps not vaird ¢

D gl {P(')ﬁ)-vt?(,‘:)f —*—?%Vx pesed _;xfxqmo.}

> Qo

# This formdla s vaird by P Rule rf Ihe
fDHowu—,g argument 15 \raivd.

v)ﬂxémw - <?t‘uj

5 2 Nrpen pew  premise to apply P
> o Wi 3
e A L) .
5 *If av Qre aniversal quanfitfiers, we can treat rk
- dike ordinary. argument:
Yo ‘ wn -
5 by medus poppens, we "geb the ansewer
N 8) pcas 7 gca)
-
4)
- B pead o by  modus ~ponmens:.
o gcay
Nee
K LY %
s s .wvalid-

e i vl e s A




=4 !

% b){v‘x Py 2 ¥x zycw} :?{fh iFmHmw)j
T

pot ~olrcl
for 0= { Modis Dhoni J.
FLT‘)l‘ (s o Pelr'H‘CFGO
Qcxdt x s g sportsman
then L% petd « pracx )

and Y Llpem W*’j
-

k
© ped veled: L3 wpoy =1 3 o0}

|
|
J
1
|
il
|
1
1
J
J
J
|
|
J
y
¥
1
o 1
) \h{ peo vacof =2 i\lm pexof v 13x @0 ]

_* he given fomum s valrd bg P rate If The
ol arguments s Ao i —+5




Prom. 2)
3) ~pea) .
3 by E.5.

oS cheed Prom 1D by 0.

@ pead v 9ca)

5) ¢ca =
D g frees 3) and @) by drsjunctrve
5 Sqilegrsm.

£) Fx Qcx)

; )

d) Ne tpctd v ty(x)} = { = pcofy Tarx q<'¥)j'
+ e J

e

fen 2 by fag. Ea

171

;agrsna

3 3 whieh of  the fewawrna orqum ente (5 ot ~air
j;. “J{%&ch—vmvjﬂaa P} = 3.ec2)

:., r VD}hiPc-L) “gco}

o

2 Jy peyo.

3) k4 .
pen TEs e T

4) peay 1 @car 'gmm‘ G)b

5 gca) f_,%sJand .

Fa a1 1 19




€).". dz2 @C2) LG fom 5

the giver argument rs valrd-
R I 32 lperages}

T 6 v

7 left s

e detnotes 7 fhere ewssts sPme

R e e S S

polihreran |
and  thee exisfs some sperisman

Prght srde denofes 7 there exists Seme who 3

beth

politreian and spartsman

& LHs # RHS

Net ~rolrd .

c)i{wx yg {_P(M.g)—? q(’l/y)}} g W C«-b)}'$>”f’°mw::

D duvy  pery ocx

: @) ~ Qcab)

oy dramracy) frm 0, by os

) plab) 7 @cab) from 32 by 0s.

§)  ~plab) B 3 and .23, apd D

by  medus -tonpenst

the given argument s Vaiid. "I
3 b o S R

A




of

JIRREDE

S7
I £
: 5”‘1
- a) vxfp:*)/\@m)}—) JJ{RU—L{) 4wcq)jl
e
wiwvwwﬁ G
e 3zl pew s veco) L@@
- D) A =8
g 2) wp
— i o~A
i BT e 4~n?ruj
s i the. given cirgument 15 valra
— B2 Rk of H;e fev!ew;ng argdments s pof waled €
—_— . 2 an campah;,,smmce groduates cre ldgicah
— whiskes: people:
- Some cempuler suence graduates are [egreal
—_— throkers
Sy S B0me, peaple are . logical thrpkers-

I X..6.0 persan:

¢ s o Jogreal thinker
[OERTTRRI RSN 4 ST R——

LehgiES%) T ot Ve o 405 1g raduab s




ticst stmb 2 dnlcow =] 0

)

e a) i

Secamd ot T % feew nten] -
4

Cometinsten * 3 i pmmux;k ] N
A

)y c@> A Lcay from 2D by Ee- l:
A

5 Ccad  apg LD from D by simpifrear® L
I

6) > = pead from D by ©8
R fom €19 by modus-pennens.

B pea AL from T €5 by conjunciion.

9) . Jx iPii)t\lmuS Ffrom © by BG 2

i
R

Zthe givep statement|argument rs ~alid-

e

(OR)
_we can soive. I bﬂ Menn oliragrams-

i
it
it
A
it

logical  fhioker

be  percon: %

be S mic.




L; Ever do Irkes eople or hates cats
= d °g R

) Rover is. a dog

R R Ve ik es ) calfs

)

Some dogs Ukes people

< Let Dew) 1o

5 a dcg.
BET e P(up|€
He> X hates cats :
et }zo‘vu;v

,_' O o7 'inf)c_’})»"{LUt)\l Hm}_’]} ~
WD+ peay 2
&) = ey ' »

S 3, Teew '\Lno}
@ pea 7 Y teayy Hm)} From

%) _Lca) VHca)

ST




) prad At ca) fracs  2KIDASEON
_—— by conjunct™
< e (PedAL W) by
BN

the given shofement i< wvolid.

DO PBabres are rillogical

W Noboay s decpised ho can manage o

croco drles

) "
"™ Moy col people are desprsed.

I Babies cammol manage crocodies J

%

5

S

whe )

- People™ can 4,).

{pabies EaEe i

Crocodile i

ogrcal people i TN e

- 5

B d ’(‘_
esprsed  people- 3

P . o)

® ® L

e . ®and. © ..are . disjoint cée
. the afven Slotement -isivelrd

A




(©r)
BCL % s a baby
BRI x g mge.‘@v
DM s s desprsed
MR % cxp manage crocodiles
O ¥x LB 7 e} "
TS RN S QS P g Df’voj 2)
6 Nx 1w — dew} £

v yy 1 Bew— v M},
) pewy ¥ ~pcx) Prom 20,
by contraposihive
5) Bex) I~ Mex)  Fem 1,3) 4 2)
by bransitrvcry.

2 N o pew v e k.

the .given argument rs vaird.

ér




&2

DY us  prachicol tar 15 empensive
D cars wib supreof are expensive
T Al wagons are prachicol carc

AT

Some wagons have sunroofs:

ars  wih

7z

prachcal Expens fve

cars. .
4 No wagon mag hove sanroof

~ _* the argument s pot valid.

it

I

-




