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1. Write Y if the statement is a proposition and N if it is not a proposition.

r+2=11

Find an z so that z +3 = 5.

N

Write T if the proposition is true and F if the proposition is false.

Ifl1+1=2o0rl1+1=3thenl+1=4o0rl+1=5.

r

(1+1=2)V(A+1=3)A—=(1+1=4)

T



2. Complete the following truth table.

p—q

qVv-p

What can you conclude from the truth table?

(p—9) = (9V°P)




3. Show that p — (¢ — r) is equivalent to (p A ¢) — r without using truth tables.
Hint: Use the problem on the previous page.
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4. Let L(z,y) be the statement “x loves y.” Match the following English sentences with the

formal propositions below.

Everybody loves somebody.

There is somebody whom everybody loves.

G

Nobody loves everybody.

A. VzL(z, ) F.
B. dzL(z,y) G.
C. —(3cL(z, Me)) H
D. Vy3zL(z,y) L

E. JaVyL(z,y) J.

VrdyL(z,y)
JzVyL(y, )
vy L(z,y)

Jz-L(z, Me)
Vzdy—L(z,y)
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5. Determine the truth values of the following propositions. Write T if the proposition is
true and F if the proposition is false.

Vridy(ly =z?) z,y€R

Ve(z #0 — Jy(zy=1)) z,yeR

InVm(mn =m) m,n€Z

-




6. Recall the following rules of inference.

Rule #1| (pA(p—q)) — ¢ Rule #6| (pAgq) — p

Rule #2| (=g A (p—q)) — —p Rule #7| ((p) A (9)) = (P A g)

(b=~ a) A g—1) = (p—1) Rule #8] (0 V ) A (-p V7)) = (g V)
(pvVa)A-p)—q Rule #9| VzP(z) — P(c)

[Rule #5]p — (pV q) P(c) — 32P(2)

Which rules of inference are used in the following argument? Explain your answer by ex-
plicitly stating which rules you are applying to which propositions.

(1) Everyone is either dreaming or-hallucinating. (2) If I am hallucinating, then
I see unicorns and ponies. (8) I am not dreaming. (4) Therefore I see ponies.

(5) { am dfeamfn3 or M(uu’natff'a Rule*q applied to (1
©) l s l’\a”\&f/““w{?l“’\ﬂ 720.[(,“*4 aﬂ)))'t_d to (5),(3>
Tule#1 apfi. b (0, 6)

Rule* G apﬂfeﬂ( to (7)

(7) { See U\Ylicoms ard ponie,s

@) | e ponies




7. Prove that if z and y are real numbers with zy irrational, then at least one of z and ¥ is
irrational.

We will Prove the wvsfmpos}ﬁive.: ir XY rabional ,
thon XY s fag’h'amal. -
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— x%r_

i« rational .




8. Prove that if integers m and n have opposite parity (that is, one is even and one is odd),
then mn +m + n is odd.

Withot loss of 3enmlih(, m is evenn andl
n is odd.
— melp, n:get P L
e amin e 2p(Zgu) + Zp 2t
= 2(?521+1)+?+%\ +
which s odd. (since plagH+p49) ¢ 1),



9. A function f : R — R is rational if it is the quotient of two polynomials. Prove or
disprove that f(z) = /= is a rational function.

We proceed b\1 contradiction.
ASSUW\.Q. '4‘\&‘ is rotional .

) <
e i-‘r)i- - %—E;) PL’Q) C‘(x) are, ?o\\xmo»m\cﬂs .

)
goo

— X@(Lx.)f = (P(,K\)l‘

—

-T[)e, leth ;‘ﬂhd Side. Is & POZ‘{Y!O\M)'@[ 0{2:
oA degfge, and, the r»'glfr} hawdl Sche

is a polynomiel o even degvree..

7%'5 s a contradichon,




10. Prove or disprove that every positive integer is equal to the sum of the squares of two
integers.

We olisProve, 5\1 COQY&W%M?\‘Q“

W(’/ dm‘m '(3}\036 3 IS het ‘th. S ogj
oo Sppowes.  Indesd, Fhe only

Eﬂ\)o\,(&s ‘.{:.6 ove, O ond { .

B rone & O%0, O, 141, 140

's eqa:»l b .



