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2.1.13

The truth table for O(pag)v({pveg)is

pla| prg| O(pngq)| Pva | Dlpag)vipvy)
T|T|T F T T
T|F|F T T T
FIT|F T T T
F|F|F T F T

2.1.19

Consider the following statement forms:
patand p.

The cbjective is to determine whether the above statement forms are logically equivalent or not,
also construct a truth table and also a sentence justifyinky the answer.

Comment

Step 2 of 2 ~

Two statements forms are said to logically equivalent if, and only if, they always have the same
truth values,

Here, tstands for tautology whose truth value is always true.

The truth table for the given statement forms is as follows:

p t | pat
T | T T
F | T F

T |

PN t and P always have same truthvalues,
so they are logically equivalent.

.. From the truth table, p At and p have the same truth values, so they are

logically equivalent|.
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2.1.14

(@)
The objective is to write the argument using letters.

Let p represents n is divisible by 6, ¢ represents » divisible by 3, and r represents the sum
of the digits of » is divisible by 3.

Rewrite the statements using the letters.
If p then 4.
If g then r.

Therefore, if p then »r.

Comment

Step2of2 ~

(b)
The objective is to fill in the blanks for the given argument that has the same logical form as in
part (a).

In the given argument in the third sentence, p is the statement between “if — then".
Thus, p is the statement “this function is polynomial”.

In the first sentence, ¢ is the statement following then.

Thus, ¢ is the statement “this function is differentiable”.

In the second sentence, r is the statement following then.

Thus, r is the statement “this function is continuous”.

Replace p.q,r in the logical form then the argument is:

If this function is a_polynomial, then this function is differentiable.

If this function is differentiable, then this function is continuous.

Therefore, if this function is a polynomial, then this function is continuous
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2.1.15

a)
Given is a sentence “1,024 is the smallest 4-digit numbser that is a perfect square”, we need {o
determine whether it 1 a statement or not

This sentence i= a statement because it fact stated that 1024 is the smallest four digit number
which Is a perfect square IS inse

Comment

Step2ofd

o)
Given is a sentence “She is a8 mathemaiics major, we need to detenmine whnether it is a
statement or not.

This sentence Is not a statement as its tnuthfulness or falseness depends on the person KIS
being referred to which is cannot be known through this sentence.

Comment

Stepdofd ~

c)
Ziven is a sentence * 128 = 2* ", we need o determine whether it is a statement or mol.

This sentence is a statement because it can be easily verfied that this statement is true. There is
no scope for ambiguily in this sentence.

Comiment

Stepdofd A~

g
Given Is a sentence ~ r= 2“". we need 1o determine whether it is a statement or not.

Thiz sentence iz not a stztement because it cannot be vernfied wheiher the sentence s frue or
false as it depends upon the value o which 1S Unknown
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2.1.24

Consider the pair of statement forms,

(pvg)vipar) and (pvg)ar
The objective is to determing whether this pair of statement forms are logically equivalent or not.

Justify the answer with truth tables and include a few words of explanation.

Comment

Step 2 0f 3 -~

Here tautology is indicated as ¢, and contradiction is indicated as c.

The truth table that shows the statement forms:

Pl | |PVg | PAT {FV#)V{P’”'] {PV‘I’}*“*"
r\nTr)T T T T T
T|T|F T F T F
T|F|T T T T T
T|F\|F T F T F
F|T|T Tr F T T
F|T|F Tr F T F
F|F|T F F F F
F|F|F F F F F
Comment

Step 3 of 3~

From the above truth table, the statement forms [_” W q} v (p A r} and {p W q] A r have

different truth values.

Hence, the statement forms (pwv g ] v(ipar) and ( p v q)~rare not logically equivalent.
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2.1.29

The objective is to write negation for the following statement using De Morgan's laws:

This computer program has a |EIQICE‘I| error in the first ten lines or it Is DEIHQ run with an
incomplete data set,

Let p represents “this computer has a logical error in the first ten lines”, and ¢ stands for “this
program is being run with an incomplete data set".

The symbolic notation for the statement is:

pPvq.

Comment

Step2of2 A

Take the negationof pvg:

~(pvg)

Use De Morgan's Law for ~(pwvg).

~(pvq)=~ pr~q.

The negation of p is: The program does not have a logical error in the first ten lines and ¢ is:
this program is not being run with an incomplete data set,

The two statements are connected with A a conjunction which is referred as an “and”.
The negation of the statement can be written as:

“This computer program does not have a logical error in the first ten lines and is not run
with an incomplete data set.”
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2.1.32

Consider the following statement:
-2 < x <7, for some real number x.

The objective is to write the negation of the above statement using De Morgan's law.

Comment

Step20of2 ~

Recall the following De Morgan's Law:

~(pAg)=~ pv ~ g for some statements p and gq.
The given statement is equivalent to the form of ( p A g)-

-2<xand y<«7
Here, the statements pand g are as follows:
pi-2<x

g:x<7

Thus, the negation of the statement: (pag)is, ~(pag)=~pv~gq.

Write the negations of p and gas,
~p:-22x
~g:x27

Therefore, the negation of the given statementis, |[-22zxor x27|.
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2.1.37

The given statement Is equivalent to

0>xand x>-7

Fro De Morgan's law, the negation is

ﬂ)".r or x ¥ -7

Which is equivalentto 0<x or x <=7

2.1.39

The objective is to write negations for the following statement
(num _orders < 50 and num _instock > 300) or

(50 < num _orders <75 and num _instock > 500).
Take the negation of the statement.

[(llllﬂl_()l'tlers < 50 and num _instock >300) or ]

(50 < num _orders <75 and num _instock > 500)
Replace and by A andorby v,

[( num _orders <50 A num _instock >300) v ]

(50 < mum _orders <75 A num _instock > 500)

Comment

Step2ofd4 ~

Apply De Morgan's law to the statement.

=~ (num _orders <50 A num _instock >300) »

~(50 < num _orders <75 A num _instock > 500).

Again, apply De Morgan’s law to simplify the statement

~(num _orders <50) . ~(num _instock >300)

~(50 < num _orders <75) v ~(num _instock > 500) |

~(num _orders <50)  ~(num _instock > 300)

~ (num _orders = 50 and num _orders <75) v ~(num _instock > 500)
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Replace and by A.
=~ (num _orders <50)  ~(num _instock >300)
~(num _orders 250 » num_orders <75) v ~(num _instock >500) |
Apply De Morgan'’s law to the statement.
= [~ (num _orders <50) v ~(num _instock > 300)] :
[[:~ (num _orders =50 ) ~(num _orders < 75)] o ~(num _instock > 500)]
= (mum _orders >50) v (num_instock <300)| -

[(num _orders <50 ) (num _orders 275 )] o (nmum _instock < 500)

Comment

Step4ofd4 ~

Replace v byorand A by and.
= (num _orders >50) or (num _instock <300) | and
[(num _orders <50 )or(num _orders > 75)] or (num _instock < 500)
Therefore, the negation of the statement is:
(num _orders > 50) or (num _instock <300) | and

[( num _orders <50 )or (num _orders > 75)] or (num _instock < 500) |
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2.1.42

Consider the statement form,
(= prg)algar))a~q

The objective is to use truth table to establish this statement form is either tautology or
contradiction.

Comment

Step20of3 ~

Here tautology means always true and is denoted as 1. and contradiction which is always false
and is denoted as «.

The truth table that shows the statement form is

~pag|gar |(~pag)a(gar)
Plag|lr]|-p|—q 6 - 8 Br—gq
T|T|T| F | F F T F F
T|T|F| F | F F F F F
T|F|T|F|T F F F F
T|F|F| F T F F F F
Flr|T| T |F T T T F
F|T|F| T F T F F F
FIF|T| T |T F F F F
FIF|F| T r F F F F
Comment
Step3of 3 ~

From the above truth table, final column truth values are always false.

Hence, the statement form ([ ~pag)alga r}:ln — gls a contradiction.



2.1.45

(a)

Consider the statements,

B: Bob is a double math and computer science major

C: Bob is a math major

A Ann is a math major

D Ann is a double math and computer science major

The objective is to determine whether the statements in both {a) and (b) are logically equivalent

Bob is a double math and computer science major and Ann is a math major, but Ann is not a
double math and computer science major.

This statement can be interpreted as {B AAd)a~ D,

Comment

Step 2 of 4

(b)
Consider the statement,
Ann is a math major and Bob is a double math and computer science major.

But it is not the case that both Ann and Bob are double math and computer science majors.

This statement can be interpreted as ~ (B A D)a( A~ B).

Logical equivalence of both the statements in (a) and (b):

Use De Morgan's law; write the above statement ~ (B A D)A(AA B)as,
~(BAD)A(AAB)=(~Bv~D)Aa(AAB) (Since | (AAB)=l Av[] B)
Use the distributive law, ={~ BA(AAB)}v{~DA(4B)}

Use commutative law, ={~ BA(BA A)}v{~ DA(AAB))

Use associative law, ={(~BAB)A A}v{~DA(AAB)|

Use the negation law, ={cA A}v{~DA(AAB)} (=0 ArA=c)

Use the universal bound law, =¢v{~ DA (4 B)}

Comments (3)

Step4of4 ~

Again use the universal bound law, =~ D A(AA B)

Use commutative law twice, =(AAB)Al D=(BAA)A~D
Hence. ~(BAD)A(AAB)=(BAA)A~D.

This is nothing but the statement in (a).

Therefore, the statements (a) and (b) are equivalent.



Ch 2.1

2.1.49

The objective is to write a reason for each step in the logical equivalence provided

The first step of the logical equivalence is:
(pv~g)r(~pv~q)=(~qvp)r(-qv~p)

The step is obtained by using commutative law: pvg=gv p.

Therefore, the first blank in the logical equivaience should be filled with:

I(:l ) commutative law for v].

Consider the second step of the equivalence:
(pv~q)n(~pv~q)=—qv(pr~p)
The step is obtained by using distributive law. pv(gar)=(pvg)a(pvr).

Therefore, the second blank in the logical equivalence should be filled with:

|(b) distributive law|.

Comment

Step20f2 ~

For the third step of the equivalence.

(pv~g)a(~pv~q)=~gve
The slep is obtained by using negation law for A: pA~p=c.
Therefore, the third blank in the logical equivalence should be filled with:

|(c) negation law for » I

For the final step of the equivalence:
(pv~q)a(~pv~q)=~gq
The step is obtained by using dentity law for v: pAac= p.

Therefore, the final blank in the logical equivalence should be filled with:

[(d) wdentity law for v].

Thus, the final result is (pv -q)/\(—- pv~q)=~q.
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2.1.52

The objective is to verify the following logical equivalence:

~(pv~q)v(~pr~-q)=~p.

Also, mention the appropriate laws that have been used to prove that.

Comment

Step2of2 A

Consider the left-hand side of the above equivalence as,
~(pv~q)v(~ pr~q)=(~ pr~(~q))v(~ pr~ q)(By DeMorgan's law)
=(~pag)v(~pr-q) ( By Double negative law )
=- pa(gv-gq) (By Distributive law )
=~ pa(t) ( By Negation law forv)
=p ( By Identity law for A )

Hence, the logical equivalence |~( pv ~ g)v(~ pa~gq)=~ plhas been proved.
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2.1.54

Consider the following logical equivalence:

(pA(~(~pva)))v(prg)=p

Verify the logical equivalence and supply a reason for every step.

Comment

Step2of2 ~

Use the laws of logical equivalence, replace sections of the statement form on the left
(p A (~ (~pv q)))v (» A q) by logically equivalent expressions with step by step explanation

until you obtain the statement form on the right as follows:

(pA(~(~ pvq)))v(pAq)E(p/\(~(~ p)Aa~q))v(pAq) by De Morgan's laws
(p/\(~(~ p)A~q))v(p/\q)z(pA(pA~q))v(p/\q) by the double negative law,
(pA(pa~q))v(pag)=((pAp)A~q)v(pag) by the associative laws for A
((pAp)r~q)v(parg)=(pr~q)v(pAag) bythe idempotentiaws pAp=p
(pA~q)v(parg)=pa(~qvq) by the distributive laws

p~(gv ~q)= pat bythe negation law gv ~g=1¢

= p by the identity law.

Therefore, (p/\(~(- pvq)))v(p/\q)sp_
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Consider p and g be two statements,

2.2.2

p is necessary condition for g. p is called the hypothesis and q is called conclusion means
“if not p then not q".

The given statement is, ‘Fix my ceiling or | won't pay my rent’.

Consider p: Fix my ceiling and q: | won't pay my rent.

Here, the necessary condition is p, Fix my ceiling.

Therefore, the statement In if-then form is,

If you do not fix my ceiling, then | won’t pay my rent.

2.2.12

Consider the following statement as,
“If x>2o0r y<-=2then ,? - 4" for some fixed real number x.

The objective is to rewrite the above statement using the logical equivalence
(pvg)or=(por)a(g-r).

Comment

Step20of2 A

Compare the left-hand side of the above logical equivalence with the given statement,

Then,

p. x>2
q4: x<=2
r: ¥4

Now, use the above notations and the right-hand side of the logical equivalence to rewrite the
given statement as,

Uf y>2then 25 4, andif y<-2then 2 4".
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2.2.14.a

(@)
Toshow, p—=>gvr, pa—g—=r and pA-r—>q are all logically equivalent, first take
p=rqvr
by using the logical equivalence, p > ¢g=-pvyg
p=rqvr=—pvigvr) ..(1)
Now,
PA—q —)r!--(p/\-—»q)vr
= (—p v —(—g))v r (De Morgan’s law)
= (—p v ¢)v r (Double negative law)

= —pv(qvr) (Associative law) _..(2)

Comments (1)

Step20of4 ~

Again,
pA-r=>q=—{par=r)vg
= (._,,, v =(=r))v ¢ (De Morgan’s law)
= (—p v r)v ¢ (Double negative law)
=—p v (rv q) (Associative law)
=—pv(gvr) (Commutative law) ...(3)

Now from (1), (2) and (3), itis clearthat p—>qgvr, pA—qg—=>rand pA—-r->»q areall
logically equivalent to the same statement form —pv (g v r), i.€.,

P2GVIEPA=GIIr=EpA=r—q

Thus, they are all logically equivalent.
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2.2.14.b

(b)

The statement is “if n is prime, then nisodd or nis 2".
Let

p="“nis prime"

q = “nis odd"

r="nis2"

Then, the statement in symbolic form is:

p=>qvr

Comment

Step4of 4 ~

Now, the statement “if n is prime, then n is odd or nis 2" can be written in two different ways by
using logical equivalences established in part (a), i.e.,

1. pAa=qg—=r e, |fnis prime and nis not odd, then nis 2.

2. pa—r—4q,ie., lfnisprimeandnis not 2, then n is odd.
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2.2.17

Consider the two statements as,
A:If 2isafactorof mand 3is afactor of m,then @is a factorof n.”
B :“ 2is not afactor of nmor 3is not a factor of nor @is a factor of n."
The objective Is to write this statement in symbolic form.
And identify whether these two statements are logically equivalent or not.

Also, write the truth table and explain briefly.

Comment

Step2of4 ~
Let the sentences can be written as,
P: 2 isafactorof n.
Q: 3isafactorof n.
R: 6 isafactorof n,
~ P: 2 is nota factorof n. N

~: 3 is nota factorof n.

The symbolic forms of the above statements are as follows,
A:(PAQ)—>R
B: (~Pv~0Q)vR

The statements 4 and Bare logically equivalent.
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Proof of the equivalence,
A= [PA Q} =R
=~[PAQ]vR (bylaw of implication) (" p—>g=~pvq)
=(~Pv~Q)vR (by demorganlaw)
=8

Therefore, both the statements are equivalent.

Comment

Step4of 4 ~
Consider the truth table:
A B
PIQ|R | PrO|-Pv-0 (PAQ)=>R|(~Pv~Q)vR
T|T|T T F T i
T|T|F T F F F
T|F|T F T T T
T|F|F F T T T
FI|F|T F T T T
F|\T|F F T T T
F|T|T F T T T
F|F|F F T T T

From the truth table, it is clear that, both the formulas have identical truth values.

Therefore, the two statements are equivalent.

Thus, ](PAQ]—:» R=(~Pv~Q)v R].
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2.2.30

The truth table for pa(gvr) © (pAgq)v(par)is shown below:

Skl pAq | par|gvr|pa(C)| AvB Do E
A B C D E
EILE | T T T T T
LT | Fl T F T T T T
T |\F|F| F T T T T T
v\F\F| F F F F F &
F|T|T| F F T F F T
F|T|F| F F T F 2% T
F\FE|\T'| F F T F F 3
F\F|\F| F F F F F T
Comment
Step 4 of4 ~

From the above truth table, all values in the last column pa(gvr) e (pag)v(par) are
true.

Hence, it is called tautology.

And both the statementforms p A(gvr) and (pAgq)v(p Ar)are same truth values.
Hence, the statementforms p a(gvr) and (p Aq)v(p Ar)are logically equivalent.

If the statement forms  p A(g v r) and (p Aq) v (p Ar)are logically equivalent, then the

biconditional form pA(gvr)e>(pagq)v(par)isa tautology.

Hence, the result pl\(qu) = (pAq)v(pAr) is verified.
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Given statement is “This integer is even if, and only if, it equals the twice some integer.”

2.2.33

Suppose p: “This integer is even”

and g: “This integer equals the twice some integer’

Then the given statement can be symbolized as ™ pif , and only if, g°
The conjuction of two if-then statements can be written as

“If p then §" and “If g then p"

So the conjuction of two if-then statements for the given statement is

“If this integer is even, then it equals twice some integer” and “if the integer equals twice some
integer then, this integer is even.”

2.2.39

The given statement is of the form if-then.

If a security code is not entered, then this door will not open.

2.2.45

The objective is to write the following statement in if-then form:

“A necessary condition for this computer program to be correct is that it not produce error
messages during translation.”

Comment

Step2of2 ~

Let ,» and s be propositions, and r is a necessary condition for s means:
“If not » thennot s”
Thatis —r —>~s=s—r.
From the statement write the propositions as:
r : Computer program does not produce error messages during transiation.
s : Computer program is correct.
Write the statement using if-then as follows:

“If the computer program is correct, then it does not produce error messages during translation.”
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2.2.47
(a)
The objective is to write the following statement without using the symbol — or +».
J’J'.’\.. q o
Use the logical equivalence p—» g =~ pvy.
Apply the above rule to the statement pA L ¢ =7 by considering p as pAl g.

pallg—=r=(pallg)—r

pallg—or=0(pall g)vr

Thus, right hand side part of the above equivalence does not contain the symbol = or ¢,

Comment

Step2of2 ~

(b)

The objective Is to rewrite the statement using a and [ form.
Apply the negation law~ 1) (] p)=p to [ (pall g)vr.
[(pallq)vrs |:|[ (pal q}vrﬂ
= [( (prll q))al r] since [ (pvg)=_ pallg

i'[(;m q)A ﬁr] since (0 p)=p

Therefore, the statement using » and (] 18, pallg=r=| (pallg)na :-J.
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2.2.48

Consider the statement,

PV ~q—»>rvyg

The objective is to write the given statement without using the symbol

Use the following logical equivalences:
l! —d q =~ pVvVyg

perg=(—pvag)r{—qgvp)

Comment

Step2cif3 ~

Take pas pv-—~q and Q as rvg.

So the logical equivalence is.
P—o>Q=-PvQ
(pv~q)—>(rva)=—(pv-q)virvg)
=(— pAr—(—¢q))v(rvqg) De Morgan law
=(-prg)virvg)

Hence. the statement without using the symbol —» is.

pv~qsrvg=|(-parg)virvg)l

Comment

Step 3 0f3 ~

(b)

The objective is to rewrite the statement form using A and

~—» Or

Take (— P /\q)v(rvq)from (a) and apply the law uv v s—-(-u/\ - V) with,

u=(~png). v=(rvq)
The given statement can be written as.

PV —q—>rvyg
=(—pag)virveg) from (a)

-~[—~(—-p/\q)A-(rvq)] use #vvem~(~usn~v)

=[-(-prg)r(-ra~q)]

Therefore, the equivalent statement using the symbols A and

pv—q—srvg=l-[—(—parg)a(-ra-q)].




Ch2.2

The aobjective is to write the following statement wathout using the symbol —» or «» .

(p>lg—>r))eollpag)-—»r)
Use the logical equivalence p - g =~ prvg.
G- rm—gvr
Then,
p>(qg—>r)=—pv(-gvr).
On the other hand,

(Prg)—>r=—(prg)vr
={— pv—~qg)vr

Comment

Step2ot3 ~

Use the logical equivalencs pesgw(— pvg)a(—qgv p) Tor
(-pv(—gvr))er(-pv-q)vr.

[-(~ pv(~avr))vi{-pv—g)v rl]

-
\
A[~l:‘( Y ql.‘r)]v[~pv‘ qu)J
o 4 ’
[~ (- P)a~(=avr)v(- pv—gvr)]
4 (Prgn—r)v(-pv qyl')]
= "I""']}

f‘.j(’)/\ql\ —rivi{—- pv

=[{lrrar == —avn)

Commenls (2)

~

Step3 0ol 3

ib)
The objective is to rewrite the statemeni using A and -~ form

Applythelaw — pv—~g=—(pag) o (pargan—r)v(-pv—qgvr).
(prgn-r)v(-pv—-gvr)=(pagr ~r)v(- (pAq)vr)
w(pargn—r)v—(pargn—r)
=~(—(_pr\q/\~r))v ~(prgn-r)
-—[—(pf\q,\-~l)f\(pz\q/\—r)]

Therefore, the statement using ~ and - IS

(I’"‘l""’v(*l’v“‘l\”)‘["i"/"-I"") (pry -rnﬂ.
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2.3.9

Consider the argument.
PAG—>~r

pPvY—~q

~q=>p

S

Construct a truth table as shown below, and indicate which columns represent the premises and
which represent the conciusion

Comment

Step2of 3 ~
The truth table is as follows:
Premises Conclusion
P | 9 r| 9| -r | PNq | PANGqD>=T | pV~q | ~q@Q—>p -~r
N F F T F T 1 F
T T |IF F T T T 1% T T
TIF LY T F F il ¥ Y ¥ F oA{*)
TI|F F T b F T 3 ¥ T §
) I ol B F F F T F T F
F|I|T|F F T F T F T T
El¥|ITE s 3 F F s 3 &l F F
F| F |F ¥ T F T f & F 9 &
Comment
Step3of 3 ~

In the above truth table, the selected row (*), shows that it is possible for an argument of this
form to have true premises and a false conclusion.

Hence, this argument form is
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2.3.11

Consider the following argurment:

p—rgvr
~gv-r
~pv-—r

The objective is to construct a truth table to check whether the above argument is valid or not

Also, represent the premises and conclusion columns separately in the truth table

Comment

Step2of 2 ~

The required truth tabla for the given argument is as follows:

Premises Conclusions
plalr|-p|-a|-r|avr|poavr|~qvr|-pv-r
T|(T|T| F F F T T E F
T({T|F|[F|F|T| T | T T T
T|r|T| F|T|F| T T T F e
T|F|F| F | T | T | F F . T
F|T|T| T F F T T F T
FIT|F|T|F|T]| T T T T
FIF[T[T|T|F| T T T T
F|F|F| T | T|T| F T - —

In the truth table, row ["]shcws that the argument has true premises with a false conclusion,

this implies the argument 15 iInvalid.

Therefore, the argument given above is
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2.3.12

Construct a truth table as shown below, and indicate which columns represant the pramisaes amd

which represents the conclusion

Fremises Conclusion

prla|l pPoa|la| r
T |7 [T T (T
T |F |F F T
F [T |T T |F —;yfa::ﬁ
F |l [T F | F

In the truth table, row ([*) shows that it is possible for an argumeant of this form Lo hawve true

premisaes and a false conclusion.

Thue, this feorm of argumant is nvald.

I omnerme it

Step 2 of 2

=)
Construct a truth table as shown below. and indicate which columns represent the premises and
whiich reprasants the conclusion.

FPremises Conclusion

pla|l pPra| —w| —a

T [T |7 F F

T |F [|F F T

F T T T F —:ul'::_ _-;'I
F F T T T

In the ruth table, row (*) chows that it is possibla for an argumant of this form to have rus

premises and a false conclesion.
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2.3.14

The objactive is to construct a fruth table for the following argument forme
f =]
Vo @By
Fillin the four possible combinations of truth values for o and o

P a
T |T
T |F
F | T
F | F

Trem Tl in e columns for o o USIing the dedfinibions of o

g P~ PV

Comment

Step 2of 2 -~

From the tabls, obssrve that the §irsi bwo columns give the assignment of fruth-values, and the
next fwwo columns gives the truth values of the premisss

Label the premiss and condusion in the bruth table as follows

Premise Conchision
k |
F | Y ' 4 el
T[T T T
T F T T ——== Critical rows
F | T F
F F F

Obs=rve that in critical rows, the premise and conclusion are frus

Therefors, this form of argumeant is valid
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2.3.41

The objective is to deduce the conclusion - ¢ form the following premises.

a~pvg-—or
b.sv~gqg

e

d p—1

C.~PAr—>~s
Use suitable rules of inference to draw the conclusion.
Step Reason
1. ~r Premise (c)
2. p — 1 Premise (d)

Use Modus Tollens on steps 1 and 2.
p—>q
~q
S 4
Step Reason

3. —~ p Modus Tollens on steps 1 and 2

Comment

Step2of4 ~

Use generalizatonrule p//.:. pvg tostep3
Step Reason
4. ~ pvq Rule of generalizationon ~ p
5. ~ pvg-—>r Premise (a)

Use Modus Ponens on steps 4 and 5.

P —q

P

S.q

Step Reason

6. » Modus Ponens on steps 4 and 6
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Use Conjunction p.g//.. prg on steps 3 and 6.
Step Reason
7. — par Conjunction on steps 3 and 6
B. ~ par—-—5 Premise (g)
Usa Modus Ponens on steps 7 and 8.
P —* i
f o
S
Step Reason

9., - 5 Modus Ponens on steps 7 and 8

10. sv ~ g Premise (b)

Comment

Step 4 of 4~

Use Elimination pwg,~ g/ /.. p o0 steps 9 and 10,

11. — g By Elimination on steps 9 and 10

Therefore, conclusion is _
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2.3.43

555-1.3-43E SA 5580

SR 5892
d, = p—=F¥rH-~35
h. f—>5
L. e Ir.l
d. ~-w
&, W W
. -~t
To check the validity of this argument, we proceed as
d. ~w
g HnHvw
. M {1} from elimination.
Comment
Step 2 of 3
(1) e.=~ pis tnue———(2) from modus ponens
(2), a. = ra~35 istrue (3) from modus ponens
Comment
Step 3 of 3
(3=, .r, . ~s5=——=(4) from specialization

(4),b. = ~r is true.

~ ¢ from modus tollens

So the conclusion f. is valid
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2.3.44

(1) [1 5 = ¢ by premise (C)
5 by premise (g)

{ by modus ponens

Comment

Step 2 of B

(2} ww it by premise (g)
¢ by (1)

. w by elimination

Lomment

Step 3 of &

(3} [l gws by premise (d)
5 by premise ()

g by elimination

Comment

Step d of O

(4) p—»4g by premise (a)
g by (3)

# by modus tollens
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Step 5 of &

(2} rw s by premise (b)
5 by premise (g)

~.r by elimination

Comment

Step 6 of B

6) U p by (4)
r by (5)

P~ r by conjunction

Comment

(7) P ar —»un by premise (f)
par by (6)

S by modus ponens

Coammen

Step B of &

(8) w by (2)
u by (7)

Couaow by conjunction



