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1.

(25%) For each of these arguments determine whether the argument is correct (T) or incorrect
(¥)

(a) ___ Inm"2<0), where n is real number.

(b) ___ The negation of “Mary will bicycle or run tomorrow” is “Mary will not bicycle

tomorrow, or Carlos will not run tomorrow.”

() ___ “1+1=3"if and only if “2+2=5".

(d__ fxy=x*+1and g(x) =x+2, gof =x?+3.(xisany real number)

(e) ___ {3, {a},{b}} is the power set of {a, b} (a, b are distinct elements)?

(20%) Prove that (pq9)®(p <> —gq) istautology. (Show the work in details to get full
credits, }ZAFIHHEE 0 7)

(5%) (a) How many cards must be selected from a standard deck of 52 cards to guarantee that at least

three cards of the same suit are chosen?

(5%) (b) How many cards must be selected from a standard deck of 52 cards to guarantee that heat A4 is
chosen?

(10%) There are two relations R, and R,.

(x,y)e R, ifandonlyif x<y.

(x,y)e R, ifand only if x # y, where x and y are real numbers.

How many nonzero entry does the matrix representing relation R, U R, on the set 4={-50,
-49, ..,-2,-1, 1, 2, ..,49, 50} consisting of the 100 integers

(20%) Mathematical induction:
(a) (5%)Find a formula for the sum of the first » even positive
(b) (15%) Complete the basis and inductive step of the proof of (a).

(15%): Suppose that the domain of the propositional functions P(x) and G(x) consists of 4
students, i.e. student A~D. Let P(x)="x pass the exam”, G(x)="x is a girl”, and only student C
passed the DM exam. Express Vx((x#C)—>G(x))vIx—P(x) without quantifier, instead using
only negation, disjunction, and conjunctions. (Show the work in details to get full credits,

SRR 0 4)




