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for regrading.

5. There are 7 questions on 6 pages.
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1. (20 points) Establish which of the following are tautologies. Use truth tables to justify your answer.

() pAg = (p—q).
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2. (20 points) Establish which of these pairs are logically equivalent. Use truth tables to justify your
aaaaaaa
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3. (20 points) Consider the statement,

If 3 is an even number then 3(3) + 1 is an even number.

(a) Is the statement true? Justify your answer. . 7:
i S

be S IS vhre .
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T he cofaTemends 75 TTVE
(b) State its contrapositive. Is its contrapositive true? Justify your answer.
/7L (3)"('( is 00@( (oo NOT Even )
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State its ljongarse Is its converse true? Justify your answer.

(d) State its negation. Is its negation true? Justify your answer.
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4. (10 points) If p — ¢ is known to be true, which of the following must necessarily be true as well.

Briefly justify your answer.

(a) ¢ —=p.
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5. (15 points) Let P(z,y) be the statement, "22 — y = 0. If the universe of discourse consists of
all integers (negative, zero and positive whole numbers), what are the truth values of each of the
following. Briefly justify your answers.

(a) P(4,2).

H>—o = (O ¥ += [se

2P-4=o s Frde

(c) 3z P(z,—9) .
ﬂis Sccﬁg X2+?:@ has om “\,Afreéf/cr‘ @
Solotion, This s False.

(d) 3z P(z,y). |
TZ'»‘S s frde. Jus (as an \ms‘famce)
YA Ccheck X=I Ut/ = |

(e) YTy P(z,vy).
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(f) Vy3z P(z,y). ( s
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(g) Va¥y P(z,y).
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(as an instance), 0 —| —O 57%6



Page 6

MATH 1190 M Test 1 January 20, 2012

6. (10 points) Express each of the following so that all negation symbols immediately precede predicates.

(a) ~(VzIy P(z,y) V FyQ(y) ).

E]xvﬁ T P(x) A ‘Y/O“/ 1 &y

(b) =(Fz(R(z) = Q=) ) -

)

VX — [IQC}Q%&O()
= \fx (é(x)/\ T c2<><>)K e
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7. (5 points) Consider the statement (P(3) — Q(3)) — ( 3z P(z) — JzQ(z) ) with universe of
discourse the set of integers. Show that it is not a tautology by choosing P and @ to make the

statement false.
Went  P(3) =>Q(3 troe
LuCPh TFox Pl —> e Q(x) Falce

Make TF(3) false, Q(x) always falce.

g’x%fﬁw f
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The end




