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Table of Points for marking purposes. Do not write in this table.
multiple-choice | Q4 Q5 Q6 Q7 Q8 | TOTAL
max points possible 8 pts 4 pts | 5 pts | 5 pts | 5 pts | 6 pts | 33 points

points obtained

MULTIPLE-CHOICE QUESTIONS.

Write your choices in the answer boxes. No justification is needed.

Q1. Hereis the truth table for 4 mystery compound propositions Py, P,, P;, and C each consisting

of atomic variables x, y, and z:
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Which 4 of the following statements are true? Only 4 statements are true.
A. The set {P,, P», P3} is consistent. F&l/ie
The set {Py, P»} is consistent. T{M
@ The argument (P, A P, A P3) — C is valid. TyWe .
D. The argument (P; A P,) — C' is valid. T'al/s_g g
E. (PL® P,) A (P; @ C) is a tautology. Fa(/&e
F. (xV-yVz)A(-zVyVz) isa disjunctive normal form (DNF) for P;. F‘J,ge
G. (P& P2) A (P;& C) is a contradiction. Fabi{

@ (P, @ P,) A (P;y® C) is a contingency. ‘Fa(/s_e
@ﬁz is a disjunctive normal form (DNF) for P,. “Tyug

Answers: [4 points]




page 3 of 9
Q2. Consider the following propositional variables:

a: “Mark writes a deferred exam.”
b: “Mark gets an A+ in this course.”
c: “Mark missed the final exam accidently.”

Now consider the following compound proposition:

“ Mark does not miss the final exam accidently is a necessary condition for Mark to get
A+ in this course unless Mark writes a deferred exam.”

Which of the following is a correct translation of the above compound proposition?
A. (b—>—-c)Va B. (b= —¢)Aa C. a— (b= —c)
D. a— (-c—b) E. (-r¢—>b)Va F. (-r¢—=b)Aa

G. none of the above

A

Answer: [2 points]

Q3. Let p, ¢ and r be propositional variables. Which one the following is logically equivalent to
propositional logical formula (p V r) — (¢ <> ) circle the best response. [2 points]

- (AP AT)V(gAT)V (g A -T). (VYY) = (% e>Y)
L (pPAT)V(gAT)V (mg A ). = 7(PVN) V(&> 7T)
“pAT)V (g AT)V (g A ). = (7PA7Y) V ( %A Y) V(7%A7r)

- (
. (pAr)V(gAT)V (mg AT).

O Q w »

H o

. (pAr)V(gAT)V (2g A-r).
- (

pA-T)V(gAT)V (2g A -T).

Answer: [2 points]
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LONG-ANSWER (QUESTIONS. Detailed justifications are required.

Q4. Using a truth tree to determine whether the following set of three compound , [4 points]
{p = (g AT),nq— (pA—r),—(p < —'q)} is a consistent or inconsistent.

Using Branching Rules for Truth Trees.
Points will be deducted for combining more than one splitting rules in one step.
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Q5. For this question, you will prove logical equivalence in two ways. [5 points]
5a. Using the laws from the Table of Equivalences given on page 9, prove that:
(rz—= )N (z—oy)=-(xAy) >z
You must use one and only one law per step, and name the law you are using at each
step.
. e i \
(12 =) A7z —=4) = (172 VR) A(772VY)  Implivdtnlad
4. .

(V) ACZVY) Zeuble ragation bul

= (AA)vz  Tiskdhetln b

Il

= 7(7(2ANVZ  Toubl ngatinlang”
=7Ap =2 il o]

5b. Now, prove that (-z — z) A (-z — y) is logically equivalent to —(z Ay) — z using a
truth table and a brief explanation.
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Q6. [5 points]

Use the method of your choice to determine whether or not the following argument is valid.
Show your work in the space below.
ﬂ(b o d C)

a—b

Argument:

)| & 76— C
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U(’Se(/f L\«ﬁ M o faﬁoum O 'dw; OWZUWPV( 7N [y]fm[l\o/,

Is the argument valid? Curcle: YES @

If you circle YES, briefly explain, referring to your work above.

If you circle NO, give all counterexamples and briefly explain.

(o unteey J&\Gaw?(ﬁ'
s a=F, b=T, c=F, all pemins are T, hut

Con D&‘«CD T D F
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Q7. Consider the compound proposition X, defined as follows: [5 points]

X [(A\/B) o ((B\/ﬂC)—>ﬂA>]

Use an appropriate truth tree to determine whether X is a tautology. Grow a complete truth
tree. Make sure you apply the official branching rules to the propositions as they are written (i.e.
do not use logical equivalences to change the propositions in your tree — stick to the official branching
rules).

Complete truth tree: What is the root of your tree? Circle: X < =X ’

-i(AvB) < ((Bv-C) __,..,o\ﬂ

/S T

(AvB) = (AvB)
~((Bv-CY==A) (By ~C) = =N
/ "\ A
A ® A

—v((BWQaﬂQ - ((%\/%5 '?—/% / \
/ \ - (B\t—\Q) _"A

v-C
(%\I--;—? (B,,_.‘/B\ ]
/ \ / \ B
‘S -C B -C -~ C
N N -ﬂ/’(l\ ——r’!/\ \
\3/ _‘\C, ® -"\C C/
A A A AN

Is X a tautology 7 Clircle: YES @

Explain your answer making reference to your tree, its root, and any relevant paths in the tree,
and give all counterexamples if applicable.

\QQXV 2 \V—&\,}(G\b% SwCR -—\7& LS @ A UV\\C\(AA\Q\S‘\OV\.

-

XM, —~7§ s M\ > u&n&xb\\w\ SN S \ \(\BS
AT\ ST VURIQ SRVT Qﬁo}{\x\ .
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Q8. If a is a rational number and r is an irrational number and consider the following statement:
[6 points]

If a is a rational and 7 is an irrational number then x = a -+ r is an irrational number .

Recall: A rational number is a real number that can be expressed as an integer divided by an integer. In other words, z is
a rational number if x = 2, where p and ¢ are integers. A real number is irrational if it is not a rational number. In
q

: . : y D :
other words, y is an irrational number then y can not be expressed as a fraction y = =, where p and ¢ are integers.
q

(a) Write the converse of this statement (in English):

T‘f =0+ O &n fYYM‘(‘oML nuw-/{wr, 'fkux, Qv
Yottonad armd T & an Ly vodttonad Iluw/g—w:
(b) Write the contrapositive of this statement (in English):
I'f X=Q -tV fS net an fYYMl‘OM(/YL“WL—W/ '*’Q"\v a o net
a Yotonad or Y b met o (yradioad namber

(c) Give an Indirect Proof of the following theorem:

Theorem 1. Let a is a rational and r is an irrational number.
If a is a rational and r is an irrational number then z = a + r is an irrational number .

IMPORTANT! In each step of your proof, you must clearly indicate whether you are assuming
something, or whether what you wrote is something that follows from a definition or a previous step
of your proof. If any variables appear in your proof, make sure you clearly write what they represent.

Indirect proof of Theorem 1. ¢ pAl (o n»h/a,(f 0 s;f(de .

ot OL‘—‘-"%“ ;bj\tu Pmm’ % uzmd,ms.
Asume 7@ & Tw., A =0ty (s & Yatione| I

Than N Can e M[m&w( w0 T/au‘f‘on, /)62«%"
W BSR4 = Y= e

Y= -'%-—-% = ,”‘M___E%n'; . She M%-—h!’ ansl
n% am Meﬁ—ev‘s, v & a Yattone puwher 7P &

Trie . The o & Condad i P20 5 True.



	6bb688b782c1c90a2a4ab04886d957306ffde6f5b4d921c6be83374a1740974a.pdf
	471664011900a64f8dfa60e90d011b8e0a025bb7e700203831d3e02dcb0e816e.pdf
	6bb688b782c1c90a2a4ab04886d957306ffde6f5b4d921c6be83374a1740974a.pdf

